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Abstract: The proliferation of smart and mobile devices in our daily activities has also crept into our education all
around the world. The most important benefit of these devices is the fact that they are absolutely mobile and can be taken
and used anywhere at any place any time. Mobile learning is one of the ways that learning can be extended and it is
easily accepted in our modern times since network and phone are readily available. With the rapid development of
mobile computing technologies, a new style of learning (Mobile Learning) has exploded all over the world. The
availability and suitability of handheld devices encourages learning for individual or learner on the move. This paper
evaluates what type of handheld device is most suitable for mobile learning using a set of criteria. It also involves the
development of a mobile application, and analysing learners’ experiences based on their handheld devices.

Keywords: Mobile learning, handheld devices, User interface Media, Navigation, Presentation, Battery life, Handiness.

INTRODUCTION

One of the biggest trends in the world today is
the shift from big super computers to small handheld
devices that use the latest technologies with
increasingly powerful processors and more advanced
operating system. The proliferation of these devices is
evident in our daily activities [1, 3]. These technologies
have been adopted in educational systems all around the
world. The need for learning not to be stereotyped to
the classroom has brought about the initiative of mobile
learning [2-4, 12]. Mobile learning offers methods
which decrease the limitations of traditional education
and offer good supplement to classroom learning.

The evolutions of handheld portable devices
and wireless technology have resulted into radical
changes in the social and economic lifestyles of modern
people. Today, many technological devices are
produced in portable form and people have become
accustomed to using them [4]. These devices are
already reshaping users’ daily lives in different ways,
but the development of digital technologies has so far
been limited to social communication and few people
have regarded mobile learning as a core pedagogical
activity in higher institutions of learning. The popularity
of these devices is a consequent of their ability to
function at multiple levels [15, 16]. Today's mobile
devices are functional devices capable of providing a
broad range of applications for both business and
education [11].

The popularity of mobile technologies among
college students is increasing dramatically. Many
undergraduate students own and bring their own mobile
devices to college [7, 9, 13, 14], favouring small and
portable ones such as smart-phones, ipad and tablets.
Although some students still rate their laptops as being
crucial to their academic success, the importance of
mobile devices such as tablets, smart-phones and ipad is
noticeably on the rise [4]. Increasingly, students say
they want to access academic resources on their mobile
devices. Many of students' smart phones and tablets are
being used for learning purposes [7].

Classroom learning occurs within a fixed
location; Survey showed that most students of tertiary
institution prefer using mobile devices for learning as a
supplement to the classroom learning, this happened
because handheld devices were suitable for accessing
information on the go at any time or anywhere and they
were easy to carry around [16,17]. It was recommended
based on the findings of the research that government
should motivate and encourage both students and their
lecturers to incorporate the use of mobile technologies
for learning in Universities as a whole [16].

The idea of a stereotypical way of learning in
fixed classrooms and environment have been attempted
to be solved countless of times. People have tried to
implement new ways of bringing diversity into the way
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and how we learn. They have created mobile and e-
learning applications to explore how learning can be
supported across contexts, how mobile devices enable
conversations for learning and how new methods of
evaluation can reveal the outcomes of learning outside
traditional and fixed setting or environment [14]. These
researches although very insightful have failed to
adequately evaluate what type of device would be most
suitable for learning by focusing on the usability. The
design of mobile technology for learning has much to
learn from interaction design research [10], which
offers general principles for human-computer
interaction on mobile devices. Issues regarding the
features of mobile devices - usability, technical and
functional — are indeed very important to be resolved
[5-8, 10]. This paper is aimed at evaluating the
suitability of some mobile devices for learning in terms
of suitability, interface, security, battery life etc. This
paper evaluates the various types of handheld devices
and deduces the most suitable device for mobile
learning.

Handhelds and Usability

Most times, students use their handheld
devices in any situation while on the move and they
should be able to comfortably access and use the
devices to accomplish learning tasks. Therefore, the
interface layout, toolbars, buttons should facilitate ease
of use for the learner. It should make learning easier for
averagely tech-orientated individuals [13].

Manufacturers of most mobile devices have
over time tried to improve the appearance of their
devices either through their size, weight, speed or input
method. Simultaneously, handheld devices should be
friendly to people with special needs giving them the
opportunity to participate in educational activities. This
could be possible by incorporating text-to-speech or
voice recognition feature. It would be helpful for each
learner to be able to personalise each device to their
liking and educational activity.

Some handheld devices, especially the recently
made smart phones, solve the navigation problem
combining the mouse and the keyboard in one device,
the touch-screen. The touch-screen facilitates the
student to navigate the menu and sub-menus easier
finding the target file or tool immediately. In contrast to
the touch screen smart phones, some devices do not
support touch-screen but give to the student a five-
direction pad as an alternative way to navigate. The
usability criteria adopted in this paper involve the
following  sub-themes:  User interface, Media,
Navigation, Presentation, Battery life and Handiness

[8].

METHODOLOGY

This research was carried out within a confined
observation ground; the Federal University of
Technology, Akure. The phases involved in this project
are listed below:

i Development of a mobile learning application
which cut across several platforms like
Android, Windows etc.

ii. Setting up the application on the phones of the
volunteers.

iii. Evaluate their experience with the application
and their device through the use of a
questionnaire.

The present framework is quite simple and
straightforward and so is applicable to any higher
education system. However, the framework was
specifically designed for the evaluation of handheld
devices for learning and contains the basic features that
would ensure the successful evaluation in the research.

Data Analysis

This project research was carried out by
gathering data and information from both primary and
secondary sources respectively. Data was gathered
primarily with the use of questionnaires, personal
observations and interviews. Three different forms of
questionnaire were administered during the course of
this project. The first form of questionnaire had to do
with what role their mobile devices play in their day to
day activities. The second part of the questionnaire had
to do with people’s perception about mobile learning.
The third part had to do with the appropriateness of
their devices for learning and how does it support their
learning activities in relation to usability, screen size,
battery life, autonomy etc.

A total number of 120 students with different
handheld devices produced by various manufacturers
took part in using the mobile application and taking part
in the survey. The survey were carried out in two
forms; the first one being an online survey using a web
based application known as Google forms. This online
survey was incorporated into a mobile learning
application that was created for the purpose of this
research work. The application was designed to get an
accurate measure of what device is most suitable for
learning; the application was suited to each mobile
platform. Video interviews were also carried out while
people were interacting with the mobile application on
their devices to get the perspective of the usability of
their devices.

Research Ethics

The respondents of the different questionnaire
have been assured of confidentiality regarding
information provided. Therefore, the confidential
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information collected during the course of this research
will not be documented. In the course of administering
the questionnaire, an interview was conducted for a few
people to be able to distinctively analyze their responses
and determine if there was a varying response from
those filling the survey.

The categories of people that filled the
research  questionnaires includes: undergraduate
students, post graduate student and various working
class individuals from different institutions and
organizations. The data was analyzed using Google
Forms and its mathematical analysis known as the
Google Spreadsheet. Aside mathematical analysis, the
Google spreadsheet is also used for educational
research, survey analysis, market research etc.

Research procedure

For the purpose of this project, | invited over
two hundred (200) students for this research and got
responses from about 120 students most of which are
students in 100 and 500 levels, who are currently
offering the GNS 106 (General Studies) and the MEE
102 (Mechanical Engineering) courses in the Federal
University of Technology, Akure. Data were collected
from the course outline of MEE 102 and audio data
recorded from the course content of GNS 106 were
uploaded to the mobile learning application.

A meeting was arranged such that the
respondents can use the application together in a
classroom. After the course has been taken, the
respondents took a small quiz to test their knowledge.
Right after the assessment, is an online survey which
evaluates their learning experience on their devices.

Components of the Mobile Application

The mobile application, a web based
application was developed using Java programming
language on Eclipse and Phone gap. Eclipse contains a
base workspace and an extensible plug-in system for
customizing the environment. Phone gap is a mobile
development framework that enables software
programmers to build applications for mobile devices
using JavaScript, HTML5, and CSS3, instead of relying
on platform-specific APIs like those in iOS, Windows
Phone, or Android. The main factor of consideration
while designing the mobile learning application; is its
simple accessibility with minimum requirements. On
the user side, due to varying screen size, battery,
communication technologies, and accessibility etc. the
application is implemented to fit the devices
specification on framework stated above. The
application was ported to other platforms, the apk was

distributed via various file sharing manager like
Bluetooth and Xender.

The application has a list of courses where the
student can choose a course of interest from, though
only GNS 106 and MEE 102 courses were loaded for
this project. This application provides a quick
description for each syllabus in a course so that the
students can prepare ahead of the class. It uses a
community-based platform that aids interaction and
communication between instructors and students taking
the course. It provides the opportunity to test the
knowledge of each learner before and after a course is
taken.

Data Result and Implementation

After the successful completion of each course
on the mobile application, the user is prompted to take
part in the evaluation of their devices and their
experiences obtained during the course of their study. In
some other cases, the evaluation data was filled offline
in a printed paper after the successful completion of the
Courses.

Figure 1 shows a summarized copy of the
course content of MEE102. The picture shows the
importance of user interface design and experience. It
uses a convenient and friendly colour which has been
known to improve student’s learning on mobile [17].

The figure 2 also shows a course preparation
page that prepares the user for what they should expect
in the course, It also shows the course requirement i.e.
if prior knowledge is required. This application also
tests the preparedness of the user or student for taking
the course. This means that it checks if the user has and
can spare the required length of time and components to
take the course. The required components could be
time, unlimited access to internet, a working mobile
phone etc.

Figure 3 shows the course syllabus on the
android application. The syllabus also shows a
summarized version of the course before the user starts
learning. It shows the topics and content to expect from
the course. It buttresses the course summary and depicts
a breakdown of the course as it progresses.

Figure 4 shows the safety precautions which
must be followed as related to MEE102.
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Fig-1: depicts the course summary and what to expect in the MEE 102 content

o ) T Em O
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SUMMARY

Fig-2: depicts the requirements and prerequisite for taking the course

SUMMARY

SYLLABUS

Fig-3: depicts the syllabus and course outline of MEE 102

Available Online: http://scholarsmepub.com/sjet/ 161



http://scholarsmepub.com/sjet/

Boyinbode OK et al.; Saudi J. Eng. Technol.; Vol-1, Iss-4(Oct-Dec, 2016):158-171

SUMMARY

Fig-4: depicts the course summary of MEE102

Mobile Learning Application Interface on Various This section (Figure 5, 6, 7) shows some students
Mobile Platforms using the android application on different mobile devices.
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Fig-5: shows a student learning on her Nexus mobile
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Fig-6: depicts the application on a Samsung GT 198 mobile

SUMMARY
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Fig-7: shows a snapshot of the app on a Blackberry Z10 mobile

Assessment/Quiz Test learning ability after reading through the course content.
After the contents; comes a quiz or mini- Figure 9 and Figure 10 depict the online survey that

examination that tests the student’s knowledge after  comes up immediately after taking the course and the

reading and understanding the course. Figure 8 shows the  quiz.

assessment test page, where the learners’ test their
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Which of the following group of
people have not attempted to
define philosophy as stated
above?

Those involved in meditation
and contemplation.

Those interested in wisdom

Rational Thinkers

What did Okponaviobo say about
human beings as regards
philosophy?

All human beings are thinkers

All human beings have a trait
of good or bad in them that
allows them do the right and
profitable thing to their
environment

Some human beings use their
thinking gift rightly and

nrafitahlv far the

Fig-8: Depicts a page that shows the assessment test page

SUMMARY

THE MOBILE TEST
SURVEYOR

Fig-9: shows the mobile test surveyor
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CEEETT

Kindly tick your phone's battery life
sJtenomy *

Evaluating

handheld Devices Wit haay

for Mobile o

learning
Have you ever used your device for
leaming? *

Kirvdly tick as appropriste the mobile
device you have used *

Do you own & mobile device? « Nk |8 tablet

hna molids

Fig-10: the online survey

The user is prompted to take a survey which tests
their usability experience with the application in relation  Analysis of Responses
to their various devices. This test surveyor takes them to a In analysing the data collected from the survey,
Google form page that evaluates the users’ device for  descriptive statistics have been used as a means of
learning on the application. The test surveyor evaluates  analysing information collected through questionnaire
the suitability of learning on each of those devices as used  administration.
by the students.

Respondents

Undergraduate
B Students

Post-graduate
. Students

Working class
o individuJaIS

5] Missing

Fig-11: Graphical representation of respondent

From figure 11, the graphical representation above,
the result recorded that undergraduate students were
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52.46% while 36.07% responses were gotten from post-
graduate students and a 10.66% were recorded from
working class individuals.

1. Device Type

From this survey Blackberry mobile and
Samsung mobile appeared more frequently in the three

207

-
o
|

Frequency
il

groups of individual that responded to the survey with 19
and 17 respondents respectively. From the total number of
about 120 devices that were evaluated, about 15.7% of the
devices were Samsung mobile followed by a 14% from
Blackberry mobile and a 11.6% from Techno mobile etc.
(see figure 12)
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Fig-12: shows a graphical representation of devices

The picture above depicts a descriptive analysis
of the devices that were involved in this research. It was
recorded that Samsung mobile had more users followed
by Blackberry mobile.

2. Battery life Autonomy
Battery life is a major determinant of an effective
learning on handheld devices, because it is a major factor

in enforcing anywhere, anytime, form of learning.
Previous research works have also stated the importance
of battery life. The ability of the handheld device to go
through the whole course without shutting down is an
added advantage to mobile learning. From figure 13, Most
of the devices, recorded a 6-10 hours of battery life, as the
highest followed by the 3-5 hours with 46 and 30
respondents respectively.
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Fig-13 Battery life Autonomy
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3. Operating Systems

From Table 1 and figure 14 shows the
distribution of various operating systems among current

popular and is supported by over 66.9% of the devices,

devices that were recorded. Android O.S. is the most

Table 1: Operating system

Frequency Percent Valid Percent Cumulative Percent
Valid 1 .8 .8 .8
Android 81 66.9 66.9 67.8
black berry 1 .8 .8 68.6
BlackBerry 1 .8 .8 69.4
Blackberry OS 15 12.4 12.4 81.8
Firefox OS 1 .8 .8 82.6
I0S 9 7.4 7.4 90.1
Windows 12 9.9 9.9 100.0
Total 121 100.0 100.0
Operating system
60
g 40
g
207

4. Device memory size

From Table 2 and figure 15 shows the
distribution of the phone memory sizes used by the
devices. Most devices use a size between 2 and 4 GB (45

T T T T T
Android  black berry BlackBerry Blackberry Firefox OS
0os

Operating system

Fig-14: Operating System Distribution

T
Window s

followed by Blackberry OS with 12.4% and Windows by
9.9%.

(23 devices). Only few devices use sizes 32-64 GB. This

devices), followed by 16-31GB (31 devices) and 8-15GB

Table 2: Device memory size

Frequency Percent Valid Percent Cumulative Percent
Valid 16-31 GB 31 25.6 25.6 25.6
2-4 GB 45 37.2 37.2 62.8
32-64 GB 7 5.8 5.8 68.6
5-7 GB 15 12.4 12.4 81.0
8-15 GB 23 19.0 19.0 100.0
Total 121 100.0 100.0

indicates that most students own and prefer a handheld
device with over 4GB of storage for storing learning
information.
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Mobile devices
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Mobile devices

Fig-5: shows the graphical representation of the devices against their memory sizes

5. Screen size distribution their learning on mobile. Table 3 and figure 2.6 depicts

Screen size is surely a major concern to all users  the screen size distribution of the devices in the survey.
that make use of their devices for learning. Handheld  67.8% of the students with 5”-7” screen size indicated
devices have varying screen size and each user has a  their devices as highly suitable for mobile learning.
personalised perspective on how their screen size affects

Table 3: Screen size distribution

Frequency Percent Valid Percent Cumulative Percent
Valid 3"-4" 23 19.0 19.0 19.0
4.7" 1 8 .8 19.8
5"-7" 82 67.8 67.8 87.6
o -11" 15 12.4 124 100.0
Total 121 100.0 100.0

Screen size distribution

60—

40—

Devices

20

T T T
3 g a.7" L - o1

Screen size distribution

Fig-16: shows the screen size distribution of the devices

6. Handiness 7. Presentation and Media

Table 4 and figure 17 depict the handiness of the Table 5 and figure 18 depict the presentation and
devices. Handiness means easy to carry about. 80-100%  media of the devices. 50%-70% of the students recorded
of the students indicated their devices as very handy.
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their devices as having very good presentation and media

formats.

Table 4: Handiness

Frequency Percent Valid Percent Cumulative Percent
Valid 2 1.7 1.7 1.7
0-20% 6 5.0 5.0 6.6
20% - 40% 14 11.6 11.6 18.2
50% - 70% 8 6.6 6.6 24.8
50%- 70% 28 23.1 23.1 47.9
80% - 100% 63 52.1 52.1 100.0
Total 121 100.0 100.0
Handiness i.e. easy to carry
60
50
” 40
% 30
[=]
20
10
Y T T T T T T
0-20% 20% - 40% 50% - 70% 50%- 70% 80% - 100%
Handiness i.e. easy to carry
Fig-17: shows the handiness of the devices in relation to the devices
Table 5: Presentation and Media
Frequency | Percent Valid Percent | Cumulative Percent
Valid 2 1.7 1.7 1.7
0-20% 9 7.4 7.4 9.1
20% - 40% 14 11.6 11.6 20.7
50% - 70% 4 3.3 3.3 24.0
50%- 70% 49 40.5 40.5 64.5
80% - 100% | 43 35.5 35.5 100.0
Total 121 100.0 100.0
Presentation and Media
50
4071
‘>’-
2 30
g
II 207
10
—

T
0-20%

T
20% - 40%

T T
50% - 70% 50%- 70%

Presentation and Media

T
80% - 100%

Fig-18: depicts a graphical representation of presentation and media
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8. Navigation Table 6 and figure 19 depict navigation of the
devices. 80%-100% of the students recorded their devices
as having very good navigation.

Table 6: Navigation
Frequency | Percent Valid Percent | Cumulative Percent
Valid 2 1.7 1.7 1.7
0-20% 9 7.4 7.4 9.1
20% - 40% 16 13.2 13.2 22.3
50% - 70% 5 4.1 4.1 26.4
50%- 70% 42 34.7 34.7 61.2
80% - 100% | 47 38.8 38.8 100.0
Total 121 100.0 100.0
Navigation
507]
40
[7/]
8
> 307
a
(]
3
E° 20
107
0 ,ﬁ T T T T T
0-20% 20% - 40% 50% - 70% 50%- 70% 80% - 100%
Navigation

Fig-19: depicts the ease of navigation in relation to the mobile devices

As the analysis above has shown, we have
been able to evaluate a number of devices for the
purpose of evaluating their suitability for learning.
Other research works have stated the importance of
some of these features for learning and according to this
research; we have been able to validate the
effectiveness of some of these features.

It is important to follow the trend in mobile
technology for learning, it is also important to put little
things like screen size, battery life, presentation and
media, access to organisation and management etc. into
consideration. These features actually improve and
encourage effective learning on handheld devices.

CONCLUSION

The most important benefit of handheld
devices is the fact that they are absolutely mobile and
can be taken and used anywhere at anyplace any time. It
has been stated that the learning processes must be
flexible and robust to be able to withstand lifelong
learning. Mobile learning is one of the ways that

learning can be extended and it is easily accepted in our
modern times since network and phone are readily
available. In this research, various devices have been
reviewed to highlight the features that work best. We
noticed that most people in this school environment
(FUTA) use devices that run on Android with an
exaggerated focus on screen size, battery life, memory
size and user interface. As much as these features are
somewhat apparent, there are still features that can be
improved and worked on by manufacturers or put into
consideration by school authorities. According to this
research, it was obvious that students prefer a five
inches and above screen size for learning, they also
prefer a device with a very good user interface,
preferably screen touch for easy organisation and
management, access to information and knowledge and
very good battery life. When asked what devices the
respondents prefer, they would rather use a Samsung
mobile for learning and this is because of its long
battery life, ease of navigation, presentation and media.
Most of the available Samsung devices had a screen
size of five inches and above which means there is a
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larger screen surface area that enhances learning. Most
of these devices are also really easy to carry about
which is attributed to handiness. They also preferred
this device because of the battery life when not
connected to the internet. They had an average of six to
ten hours battery life. This device also had a very good
presentation and media in relation to its user interface.
This means that it is very easy for its users to interact
with it.
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