Asian Journal of Tnformation Technology 17 (2): 177-188, 2018

ISSN: 1682-3915
© Medwell Journals, 2018

Design and Implement Mobile Learning Application for Students in
Higher Education

'Awder Mohammed Ahmed, *MazenI smaeel Ghareb and *Muzhir Shaban Al-Ani
"Technical College of Engineering Suliamani Polytechnic University, Sulimanya, Iraq
*Department of Computer Science, University of Human Development, Bnary Quezha, Irag

Abstract: Many systemshave been implemented according to e-Learning and m-Learning, some of them deal
with the structure and implementation of the system and others are concemed with the critena and
characteristics of the system. Hybrid hardware and software is our main goal to reach good performance, high
priority and optional security of implemented system in addition to the satisfaction of both students and
lecturer of the system.The hardware gives hogh speed and security in addition software gives flexibility and
accessibility. The implemented approach deals with the time divided between the student’s attendance and
request and the permission of accessing the lecture. To solve this situation the access of online lecture is
divided into three categories; inside the classroom, inside the university and outside the university. This
approach leads to an effective mobile learmung application via. synchromzing the platform environment of the
onlme lecture. The applicable questionnaire shows that most students and teachers want to apply mobile
learning in education.
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INRODUCTION

Mobile device or handheld can refrer to any device
with the ability of movement or mobility and still with the
access of their request mobile applications. These devices
are different mn sizes, functions, characteristics. Most of
these devices have mput/output device, memory and
processor in addition to the transceiver (transmitter and
receiver). Most of these devices can be commected to the
imnternet via. Bluetooth, WiF1, Wireless LAN, Wireless
WAN or via. any type of access point. These devices,
mcluding cellular mobile phone, laptop, tablet, 1Pad,
iPhone, smart phone. Recently, cellular mobile phone
introduced many services and applications that can be
applied anywhere and anytime. Merging the Internet and
mobile leads to create a powerful envionment that
become the main part of our life with their wide range of
applications in education, learning, business, marketing,
robot, medicine, government activities, social networks, ...,
etc.

Nowadays, according to high level of technology
such as multimedia and high speed, learning and
education form a principal part of our lifeespecially in
Internet and mobile that delivering rich and mteractive
services (Stickel ez al., 200%).

Learning: Ts an overlap between the teaching and
learning processes as well as between the different ways
of learming. There is an overlap between the teacling and
learming as well as between the different ways of learning.
Tt has been the subject of many changes from traditional
education to distance learning to electronic learning to the
mobile learmng to virtual learning to blended learmng.
Many concepts are raised at each stage to specify
teaching and learning at that period. The following few
words will be concentrating on the two main aspects
of e-Learning and m-Learming (Dierking ef al, 2003;
Fong et al., 2008).

¢-Leaning (Blended Learning): E-learning has a new
defimtion of the education way that areprovided in
schools, academies, faculties and umversities and other
related environment. This definition, mncludes influence
parts of e-Learning such as technology, organization
and management system that enables and facilitates
web-based learning. All components of this environment
are working together to facilitate delivering educational
contents to the user. The speed paste in the technologies
of e-Learning leads to think about the implementation of
standard e-Learming model in order to facilitate thus
environment. This standard form aims to reach flexibility
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to the user, flexibility to content development, flexibility to
e-Learning development and flexibility to platform
development (Abbas, 2016; Emmanoulidis ef al., 2008,
Varlamis and Apostolakis, 2006).

m-Learning: Adaptation of new methods of education
and learming may face problems and challenges because
many teachers and professors are still belivein traditional
learning methods and think of them as the best methods
for education. The majority of mobile users and mobile
penetration (number of mobile users per number of
population) over the world and more than 70% of
the world population are using mobile devices. This
means that, there is a big demand for mobile applications
and one of the most interested application 1s mobile
learning i which you can access any data anytime,
anywhere in case you have the internet access via.
mobile.The fast development in mobile technologies
leads to manufacturing new mobile generations such as
smart phones. Smart phones offer high performance
specifications that are capable to interact, talk, text,
capture, send, receive and view with multimedia
applications. These characteristics support the adaptation
of mobile learming mn many umversities and academies
(Wang et al, 2008, Menkhoff and Magnus, 2010;
Batista et al., 2010).

The big challenge in advanced technology 1s how to
be adapted for your application n a simple, easy method
in addition how you can make humans accept this
technology or application. The proposed approach tries
to implement a simple mobile learming framework that can
be applied 1 the classroom and out of the classroom. This
approach offer a facility to the teacher to control the time
available for the lecture on both sides enough time
available for discussion and time available for questions.
Many rules are expressed via. the implemented algorithm
to control all the activities allowed for the authorized
users.

State of art: Mobile learming has been characterized as
learning encouraged by mobile devices for example,
cell phones, tablet PCs and individual media players
(Valk et af., 2010; Quinn, 2011) in both formal and casual
mstructive settings (Traxler, 2010, Jones et al., 2013).
Mobile learning has turned out to be widespread as the
improvement of mobile devices with advanced wireless
commumication technology mmnovation has energized
learming  “progressing”, utilizing cell phones in
instructional settings. Tt allows students to get to take in
substance from different areas and times (Hyman et al.,
2014; Garcia-Cabot et al., 2015) and share learming
contents to others (Woodill, 2010). This technological
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innovation  has  encouraged  higher  education
establishments to build the use of portable innovation to
satisfy their students desires and needs. At present,
numerous college students bring their own computerized
device to college, particularly small, convenient ones, for
example, cell phones and tablets (Dahldtrom and Bischel,
2015; O'Bamon and Thomas, 2015) and they hope to get
scholarly assets utilizing their mobile device. Mlearning in
Higher education in many countries has not got to be
widespread across the universities is still in the testing
stage (Hyman et af., 2014). In addition, the exammation
into mobile adapting primarily has been founded on the
difficulties and the chances of this technology used in
training and in online distance learning specifically.
What’s more, munerous new research points have been
rnising m different territories, including mechanical,
educational, and methodological issues and issues
identified with substance and UT adjustment (Awder and
Mazen, 2017). So, Awder and Mazen (2017) have been
designing framework for education systems that focus on
these factorsfor developing educational mobile
applications which are technical aspect logical aspect and
cultural aspects.

The  mobile applications have the principle
distinctive qualities, for example, the less reliant space
and time, more personalization and more incorporated to
other portable application and services. Among the many
fields of the mobile application development, one of the
developing fields is the education. The latest reviews and
improvements of portable application in nstruction are
educational games (Quan-Haase, 2008), a mobile learning
framework (Ogara ef af., 2014; Hou and Wu, 2011) and
interactive learning table (Contreras-Castillo ef al, 2006).
Studies show that mobile applications give preferred
outcome over desktop applications in language learning
(Hrastinski, 2006), help to show signs of improvement
abilities in math and writing (Jeong, 2007). Numerous
mobile communication applications are accessible for free,
e.g., Whatsapp Messenger, Blackberry Messenger,
Google Hangout and so forth and may supplant the
corresponding book. But since, the applications are not
incorporated into the school database (educators,
students, classes and parents records), the messages
camot be besides prepared by the school data framework.
Hence the correspondence, application can’t add to the
school information to be used for choice emotionally
supportive network by the school admimstration. Instant
messaging will be represented as a part of the proposed
mobile learning application in this research. Thus, it is
essential to review and show the researches in this regard.
The umversity students will be represented as a part of
people who are using the instant messaging vastly
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(Quan-Haase, 2008). Researchers have shown how instant
messaging can be integrated into students social and
acadernic lives (Ogara et al., 2014). In the field of teaching
and learning support with instant messaging tool, this
tool could be used to support concurrent discussion
activities (Hou and Wu, 2011). Thelearning process the
formal and informal interactions incorporated with mstant
messaging tools m online leaming environments could
have a positive effect (Contreras-Castillo et al, 2006,
Hrastinski, 2006; Jeong, 2007). According to Timmis (2012)
mstant messaging conversation offers a means of
sustainable peer support among undergraduatestudents
through  digitally mediated communication and
collaborative activities that cross formal and informal
boundaries. The concretion of artifacts, meaning making,
motivation and affective support were also demonstrated.
In learning process the formal and informal interactions
incorporated with instant messaging tools in online
learning environments could have a positive effect
(Contreras-Castillo et af, 2006; Hrastinski, 2006; Jeong,
2007).

Farmer (2005) shows that, mobile instant messaging
tools 13 used to support teaching and learming in gher
education. Fromabove quotes it 1s revealed that mstant
messaging is represented as an important part to improve
the process of mobile leaming for students in higher
education. Mobile learning as other processes will be
affected by different characteristics. These character 1stics
will have a direct impact on thesuccessofthe process of
mobile learning. Tn turn, these characteristics will motivate
learners to use mobile-learmng (So, 2016). A framework
has been mtroduced and empirically tested by Karimi
(2016). The results suggest that individuals learning style
and perceived playfulness influence m-leaming usage in
both learning situations while performance expectation
and personal mnovativeness are only mfluential in
specific learning contexts. Component determining will be
represented as another success key factor of mobile
learning. There are different frameworks have been
developed i this regard. For mstance Nicholassuggested
a framework for sustainable mobile learning. Their
framework is based on five components: economic
sustaimnability, social sustainability, political sustainability,
and technological sustamability and pedagogical
sustainability.

Motiwallaexplians a framework and evaluation
focused on extension of e-Learmning characteristics and
mobile connectivity to propose a framework for mobile
learning application (Motiwalla, 2007). Another study is
done by Liu et al. (2010) to determine the factors that
have impact on the mobile learing acceptance in China.
Six different factors have been proposed in this study.
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Then each of learning autonomy, self-efficacy, teacher
readiness, student readiness, subjective norm and
behavioral control hav been listed as the main factors for
thestudy. Mohammed shows a study to explore quality
factors for mobile learning system. The study is based on
392 student’s perspectives to achieve its goal, this study
used questionnaire as a quantitative method. Then each
of (sustammablemobile learning, the rational analysis of
Mobile Education (FRAME) Model and mobile learning:
a frameworkand evaluation) framework has
tested. The results of this study offer an empirical support
for identifying theguidelines that contribute to the design
and development of high qualitymobile learning systems
based on students perceptions (Almaiah and Man, 2016).

been

MATERIALS AND METHODS

Framework of mobile learning application: The overall
system scenario as shown m Fig. 1. After mnstalling the
required mobile application or authorized mobile, so, these
mobiles can identify their tasks to cooperate and access
these attributes, these attribute are:

s Lessons
Exams

L ]
s Courses

Access the direct lectures: The students can access their
attribute via. a rule implemented to organize the flow of
data between the system and authorized user users. The
students can customize his profile by selecting and
adding his personal photo to be as iconic for his device.

Outside university
privilege access
level 3

Inter university
privilege access
level 2

Inter class room
privilege access
level 1

Fig. 1: Map diagram of the learmng model
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System architecture: Define When the student accesses
the classrcom by the same time the lecturer stated at that
time the model starts operating and continues to the end.
The lecture which 1s normally 50 min this model offers the
following services:

*  Copying the presented lecture
¢  Students can interact with the lecturers

The model gives the permission to access these data
to those registered only and the students will have these
categories depending on the area of access:

1st privilege: via. classroom for those students
presented in the class

2nd privilege: via. the wuversity campus: for those
students that in the university campus

3rd privilege: via. out of the university not attended
to the university

When the programis installed, then all the
requirements and rules of the executed are shown to the
subscribed students. In this case the student understands
his situation and from which position he accesses the
system (via classroom, via. university campus and outside
the University campus) as it shown n Fig. 2 and 3.

Implement categories and rules

Gently we have two main categories: First non authorized
persons can work access or control any data and only can
see the overall process. Second authorized persons can
access and enter within the system to request or do a
certain activity. Authorized persons can be divided mto
three categories with specific priority:

Cat 1: Category number one is related to the students
who attend the class with the classroom (Via . Wi-Fi).
Cat 1 has first privilege level to do thewr activities. Catl
has a specific time TS1 authorized.

Cat 2: category number two 1s related to the students who
attend the class within the University campus and outside
the classroom (Via. wireless LAN). Cat 2 has second
privilege level to do their actives. Cat 2 has a specific time
TS2.

Cat 3: Category number three is related to the authorized
student who attend the class from outside the university
campus (Via. WAN). Cat 3 has third privilege level to do
their activities. Cat 3 has a specific time of T'33. Under this
approach we concetracted six rules as below:
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Fig. 2: Mobile learning system architecture

Direct lecture

-
Lecturer responsibility

Courses =

Courses responsibilty

'-“.

Examiner responsibility

B

Lissons responsibility

—

Fig. 3: Mobile learning rules and requirments

Rule 1: (TL = 50 M) We assume that the time allocate
for a lecture 18 50 min

Rule 2: (TP = 50% TL) We assume that the time
allocated for a teacher (professor) is 25 min

Rule 3: (TS = 50% TL) We assume that the time
allocated for students (Catl+Cat2+Cat3) 15 25
min
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Initialize the variables T1, Tp, Ts, Tsl, Ts2, Ts3

| Count t1
|

| Put all variables = T1 |
———pl
| Increments of T1 |

| Start a lecture |

-0 [

Yes

|
[ Tsi=To=Ts3=T12 |

Increments of T2 |

OL

If
Ts2 =T2/2

{

No

Yes

| Start a lecture |

Fig. 4: Flow chart for the mobile learning system

Priorities and rules: To implement the mobile learning
system many priorities and rule are specified and
mentioned below:

Rule 4: (Ts1 =30 % TS)if (catl =catZ=cat3) we assume
that the time allocated for Catl 18 12.5 min. Assuming
catl in the largest group and Cat 3 is the smallest
group

Rule 5: (T'S2=30% TS) if (CAT1>CAT2>CAT3) we
assume that the time allocated for Cat2 15 7.5 min.
Assuming Catl in the largest group and Cat3 is the
smallest group

Rule 6: (TS3 = 20% TS) if (Catl>Cat2>Cat3) we
assume that the time allocated for Cat3 i1s 5 min.
Assuming Catl is the largest group Cat3 is the
smallest group

Mobile application algorithm: The detailed procedure of
the system operation is shown in Fig. 4. The operation of
the system will be started when the lecturer gives the
order to start the lecture. The 50% of the lecture will be
spent on the lecture subject contain and the other 50% of
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the lecture will be divided between the student groups
and individual student activities and conversations. The
period of the lecture that 1s controlled by the system and
the lecturer 1s the admin, if he wants to mterrupt the
procedure of the lecture he can do it.

RESULTS AND DISCUSSION

Survey analysis: Mobile learning depends on the
knowlege of students and lecturer about this inviroment.
This survey 1s divided into two categories:

First category: (Student study sample) this sample 101
students that form 80% of the overall student of the
Telecommunication Engineering Department, Technical
College of Engimeering, Sulaimam Polytechme Umversity,
Traq.

Question one deals with the type of mobile device in
which indicated most of the tested sample used 1Phone
and Samsung as shown in Fig. 5. This means that most of
students using modern and smart mobile that are very
important in mobile learning.

Questions two and three deal with using of Internet
and mobile in which it 15 clear that more than 50% of the
tested sample using 2-6 h of Internet and mobile per day
as shown in Fig. 6. This indicated that most of the student
spendlong time using Internet and mobile that lead to
specific knowledge on the tools of mobile learning.

Questions four and five deal with playing games and
using social media as shown in Fig.7 and 8. This indicated
that most of the student about 80% spend little time for
playmggames on mobile, maddition most of students
about 70% spend little time on using social media. This
indicated that those students are studying at
communications engineering department and they need to
study hard at this department.

Question six deal with spent time on mobile learning
in which that indicated about 40% of the students spends
2-6 hper day using mobile for learning as shown n Fig. 8.
This item including wide area such as; self learming over
mobile, studying lectures over mobile, copying and
printing required documents, searching and selecting
subjects from Internet via mobile.

Questions seven deals with spending money of
Internet over mobile in which it is clear that about 57%
spend >10% in this iitem as shown in Fig. 9. This is a
cross question that concludes these students are at low
level of economy.

Questions eight, nine, ten, eleven and tweleve deal to
get information about events, healthcare, research, study
lectures and watch movies. These items are 87, 75, 89,
86 and 89% of the student are concerned with these
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52(51.5%)

31(30.7%)
sgeiii|lze
= 8 = = = = ==

Galaxy Huawe Iphone Nokia Sam Sung SamSung Sony
Types

Fig. 5: Mobile cellphone types

Fig. 6: Using of mternet on mobile

o <2h
0 2-4h
0 4-6h
0 6-8h
0 >8h

Fig. 7: Using of mobile

activities. So, 1t 1s clear that about 80% of the tested
sample have some interest with mobile applications as

shown in Fig. 10.
Question threteen deal with time spend for mobile,

this indicated about 60% of the sample spend 1-2 h using

2@ <2h
0 2-4h
0 4-6h
0 6-8h
0 >8h

Fig. 8: Playing games and using social media

mobile as shown in Fig. 11-16. This indicated thot a good
percentage of students spend a lot of time using
mobile. Question fifteen deal for using mobile for
spending time. This item indicated that there are randomly
scatterd of ansewes as shown in Fig. 17 and 18.

Second category: (Lecturer study sample) this samplel 0
lecturers that form 50% of the overall lecturers of the
Commumication Engimeermng Department, Technical
University, Sulaimai, Iraq.

Questions one-four deal with the using of mobile,
Internet,social media and datashowin education mwhich
about 90% of the lecturer are agree and strongly agree
with using mobile, internet, social media and datashow in
education as shown in Fig. 19-28. This indicated that
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e <2h ® Yes
o 2-4h oNO
0 4-6h

© 6-8h

Fig. 9: Learning with mobile Fig. 12: Search for medical information via. mobile

e <2h
o 2-4h
0 4-6h
© 6-8h
o >8h

Fig. 10: Money spend for internet over mobile

Fig. 13: Search for information regarding studying
subjects

Fig. 11: Internet use from mobile

using technologies and tools (mobile, mternet, social

media and datashow) in education are very mmportant — Fig. 14: Read and study lectures using mobile
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Fig. 15: Using mobile applications

O Not use
45 8 <lh
B <2h
- B <3h
530 O <4h
§15

Calls only Photo Intenet browsing
and applications

Variables

Fig. 16: Using mobile

o Strongly disagree
o Disagree

0 Undecided

0 Agree
o Strongly agree

Fig. 17: Learmng via. moblie

issue and can be adapted by lecturers. The survey
analysis demonstrated that there is a strong orientation
among students and lecturers in the use of mobile phone
applications, so, it is necessary to design a simple

® Strongly disagree
o Disagree

o Undecided

o Agree

o Strongly agree

Fig. 18: Using mobile for spending time

Strongly disagree 1(10%)

Disagree 4 0(0%)

Undecided

Variables

Agree

Strongly agree 2(20%)

0(0%) 7(70%)

Values

Fig. 19: Usage a mobile 1 education

@ Strongly disagree
o Disagree

0 Undecided

0 Agree

o Strongly agree

Fig. 20: Mobile usage in education

applicable design and easy to use by students to help
them in learning and studying. This design started with
first menu of user interface as shown in Fig. 29. According
to this design each authenticated user can inter to the
mobile learming application via. his‘her user name and
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© Strongly disagree
o Disagree
0 Undecided

Fig. 21: Social media in education

@ Strongly disagree
© Disagree

o Undecided
0 Agree
o Strongly agree

Fig. 22: Using mobile, intemet, social media and

datashow m education

® Strongly disagree
o Disagree
o Undecided

Fig. 23: Using white board m education

5%)%)

2020%)  2(20%)

1(10%)

0(0%)

Variables

Fig. 24: Mobile learning knowledge

6 5(50)%)
» 4
g 3(30%)
S 2(20%)
2
0(0%) - 0(0%)
0 T T
1 2 3 4 5
Variables
Fig. 25: Knowledge about e-Learning
4 4(40)%) 4(40)%)
6
s 2
> 2(20%)
0(0%) 0(0%)
O T T
1 2 3 4 5
Variables

Fig. 26: Knowledge about blended learning

3300%)  3(30)%)

2(20%)

2(20%)

Values

0(0%)

Variables

Fig. 27: Knowledge about distance leaming

8(80%)

Values

1(10%) 1(10%)
0(0%) 0(0%)

1 2 3 4 5
Variables

Fig. 28 Lecturer knowledge about adapting tols and
technologies in learning and education
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Mobile learning

Fig. 29: Mobile learning login mterface
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Mobile learning-classromm interface

E——
-a

=t

ﬂh%“[ﬂ

Downloading ~ Upload Chat _ Stop video

Fig. 30: Mobile learning classroom interface

password. The design of mobile learning application
focuses on the ease of dealing with the application to be
appropriate and an assistant to both the professor and the
student as shown m Fig. 30.

CONCLUSION

Recently electronic learning and mobile learning
application have been developed. The advanced in
technology and the specification of mobile leads to rise
up the usage in the education environment. The
unplemented approach leads to design and implement a
framework for mobile learning application. The main
advantage of this approach concentrates on the
dividing the lecture time into categories according to the
attendance of the students. In addition, it also
depends on certam rules applied via. implemented
approach. The most important finding of this research
is most of the students and lecturers of tested
sample are strongly agree of adpting mobile learning in
education in addition they have high knolege of mobile
learning,.
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