
 

 

 
Abstract—The use of information technology in education have 

changed not only the learners learning style but also the way they 
taught, where nowadays learners are connected with diversity of 
information sources with means of knowledge available everywhere. 
The advantage of network wireless technologies and mobility 
technologies used in the education and learning processes lead to 
mobile learning as a new model of learning technology. Currently, 
most of mobile learning applications are developed for the formal 
education and learning environment. Despite the long history and 
large amount of research on mobile learning and instruction design 
model still there is a need of well-defined process in designing 
mobile learning applications. Based on this situation, this paper 
emphasizes on identifying instruction design phase’s considerations 
and influencing factors in developing mobile learning application. 
This set of instruction design steps includes analysis, design, 
development, implementation, evaluation and continuous has been 
built from a literature study, with focus on standards for learning, 
mobile application software quality and guidelines. The effort is part 
of an Omani-funded research project investigating the development, 
adoption and dissemination of mobile learning in Oman. 
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I. INTRODUCTION 

HE methodology, approach, mechanism and philosophy 
used to deliver knowledge or information are often 

referred as instructional design, instructional technology, 
curriculum design ,educational technology and instructional 
systems design (ISD). Instructional Technology is the art, 
practice, study, and theory of design, management, utilization, 
development, and evaluation of learning processes. 
Curriculum design focuses on the learning content and, what 
the mobile will learn, while instructional design focuses on 
how mobile will learn. Educational technology can be defined 
as the practice and study to improving learning performance 
and facilitating learning process by creating, managing and 
using appropriate technological resources and processes [1], 
[2]. Instructional Systems Design is known as System 
Approach to Training (SAT). It is a formal process to design 
training is traditional instructor-led training or computer-based 
training. Instructional design models focus on identifying 
specific approach or methodology to be followed to facilitate 
the transfer of knowledge and information. Instructional 
Design is the systematic approach that develops the instruction 
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specifications using instructional and learning theory to 
achieve the required instruction quality [3], [4]. It is referred 
as the entire process of analysis of learning objectives and the 
development of the targeted learning system to achieve those 
objectives. Instructional design for mobile learning includes 
development of mobile learning instructional materials and 
activities; and involves the evaluation of all instruction and 
mobile learner activities [5], [6]. Instruction designers and 
learning instructors recognize the potential of mobile 
technologies as a learning tool for learners and they have 
merged them into the mobile learning environment. However, 
a few investigation has been done to classify different 
examples of mobile learning in the context of distance 
education, and few instructional design guidelines based on a 
solid theoretical framework for mobile learning exist [7]-[9]. 

II. RESEARCH METHOD 

In order to identify accurately the instruction design phase’s 
considerations and influencing factors in developing mobile 
learning application. A set of instruction design steps includes 
analysis, design, development, implementation, evaluation and 
continuous has been built from a literature study. In addition, 
background research with focus on standards for learning and 
mobile application software quality and guidelines. This 
research about the instruction and learning design 
consideration for the development of mobile learning 
application refers to the qualitative analyses of learning 
software quality characteristics. 

III. MOBILE LEARNING APPLICATION 

Mobile learning refers to the use of mobile devices on the 
learning process considering two attributes mobility and 
wireless connection anywhere at any time on the right way. 
Typical examples of mobile devices used as learning tools 
include tablet, smartphones, laptops, personal media players 
and PDA [10]. Recently, it has been broadly recognized that 
mobile learning approach is not only about the used movable 
device but also about the learning design and learning across 
contexts [11]. In 2003, Brown has reviewed number of 
definitions, terms and descriptions and ends with mobile 
learning are as an extension of e learning. In 2006, researchers 
defined mobile learning as incorporation approach as 
transformative innovations for learning futures [12]. In 2007, 
mobile learning has been viewed as just a useful component 
that added flexibility to the learning process. Peters also stated 
that mobile learning is a subset of e learning and as a step to 
making the learning process just in time, just enough and just 
for me [13].  
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assignments are built and material is uploaded based on the 
previous design phase. The process of producing, reviewing, 
authorizing and validating mobile learning application 
contents are done in this phase. It is the designer responsibility 
to ensure that the specified objectives and specifications are 
consistently met to maintain the quality throughout the 
Instructional Design stages. The process of producing, 
reviewing, authorizing and validating of mobile learning 
materials are done on development phase. In this phase, the 
designers concerns are the following factors: 
 Learners respond to mobile learning experience. 
 The effectiveness of mobile learning materials. 
 The results of using mobile in learning process. 
 Unexpected issues and problems arose. 
 Things need to be changed. 

This phase is often time-consuming comparing with the 
design phase. Therefore, it is the responsibility of mobile 
learning application designer to ensure that the targeted 
objectives and planned specifications are consistently 
achieved to maintain the material and application quality 
throughout the Instructional Design stages [6], [8]. 

VIII. IMPLEMENTATION 

The process of implementation is concerned with the 
mobile learning application delivery to the learners. During 
the early stages of implementation process, learners and 
instructors may experience some problems and always-in 
demand of great support to gain the required skills to change 
the version of learning program. However, the required 
support is decreased as learners and instructors become more 
familiar with the new application version. Thus, the mobile 
learning designers develop guiding materials for facilitators 
and administrators of such new learning courses. In this phase, 
a training program should be developed for learners and 
facilitators. The facilitators' training should include mobile 
learning course curriculum outcomes, delivery method, and 
testing procedures. The learners’ preparation includes training 
on new mobile learning tools (software or hardware). In this 
phase, the instructor should ensure that the mobile learning 
application is well functional. The implementation phase 
should consider the following factors [9], [10], [14]: 
 The recorded information while learners are suing 

learning materials for the first time. 
 The appearance of mobile learning material to the 

instructors for the first time (critical, enthusiastic, 
resistant, interested). 

 The appearance of the training session to the instructors 
whether catches on rapidly or encounter unforeseen 
problems. 

 The learners respond to the learning experience. 
 Learners’ reaction towards bugs.  
 Backup technical or other issues. 
 Implementation type (Small-scale or Large-scale). 

IX. EVALUATION 

This phase deals with determination of instruction 

efficiency and effectiveness. This phase might use different 
types of evaluation such as: 
 Formative  
 Summative  
 Process  
 Outcomes 
 Impact 

Formative evaluation aims to identify and correct any faults 
or limitations in the mobile learning contents in the 
development phase that takes place at each stage of the 
project. This phase is intended to define the correct 
shortcomings of mobile learning materials in the development 
phase. Summative evaluation takes place after full 
implementation of mobile learning application to help learners 
to establish the influence of new mobile learning contents. 
Summative evaluation type occurs upon full implementation 
of the project to emphases on the value of the provided 
solution to the organization. This type of evaluation might be 
costly, very complex and time-consuming based on the nature 
of the project. Process evaluation attempts to determine the 
project strategies and plan implementation. The process 
evaluation is performed at the end of the project to monitor it 
from start to finish which leads to the assessment of cause-
and-effect relationships between the developed components 
and outcomes. Outcome evaluation emphases on the project 
impact and the improvement have been achieved because of 
the whole project activities [6], [15]. Both short and long 
terms results can be included here. This type of evaluation can 
be used to measure the project clear benefits. An impact 
evaluation measures the deeper changes as well as long-term 
that have resulted from doing the project. The evaluation 
phase should consider the following factors: 
 The impact of the provided mobile learning materials on 

the organization. 
 Learners achievement of the expected mobile learning 

outcomes. 
 Decision to revise or not mobile learning application 

before full implementation. 
 The relevance of mobile learning objectives and course 

materials.  
 The correctness of used materials. 
 Analyze the learners’ feedback. 
 Measure the content reliability and validity. 
 Learners’ reaction assessment to the instructional 

materials [16]-[18]. 

X. CONTINUOUS 

Continuous is very important to ensure that mobile learning 
material is always up to date and accurate. Where, it emphasis 
on continually improving mobile learning application 
considering both learning design and instruction design in all 
aspects including look and feel, content, functionality, etc. 
Learning design should consider: 
 Pedagogical factors: The pedagogical aspects are 

categorized into six themes including: 
o Learning theories 
o Mobile learning material organization. 
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o Mobile learning material presentation 
o Mobile learning material completeness. 
o Mobile learning material quality. 

The following are some critical factors that might affect the 
development of quality mobile learning content includes [19], 
[20]: Accuracy, Significance, Methods, Appearance 
o Mobile learners support 
 Social factors: The social factors are divided into five 

main themes: 
o Acceptability. 
o Sociability.  
o Interaction 
o Attitude  
o Intellectual property 
 Economic factors: The economic aspects are categorized 

into three main themes: 
o Cost 
o Feasibility  
o Cost-effectiveness. 

The Quality Assurance process of mobile learning material 
should be done iteratively and continually to ensure that any 
contents modification and any future improvement go through 
a systematic process of evaluation, assessment and approval 
before making it available [21]-[23]. 

XI. CONCLUSION 

In this paper, set of instruction design steps for the 
development of mobile learning application has been 
proposed. The instruction design is composed from analysis, 
design, development, implementation, and evaluation and 
continuous of mobile learning application. The paper focuses 
on identifying each instruction design, phase considerations 
and influencing factors in developing mobile learning 
application. Each phase consideration can be used as guidance 
and best practices for the development of mobile learning. 
Future research will consider the proposed instruction design 
steps for the development of mobile learning application, to 
show the feasibility of the proposed approach and determine 
its suitability for mobile learning applications. 

ACKNOWLEDGMENT 

This article is based upon research work funded by The 
Research Council (TRC) of the Sultanate of Oman, under 
Grant No: ORG/SQU/ICT/13/006, (www.trc.gov.om). 

REFERENCES  
[1] A. Alzahrani, N. Alalwan, M. Sarrab, “Mobile Cloud Computing: 

Advantage, Disadvantage and Open Challenge,” Proceedings of the 7th 
Euro American on Telematics and Information Systems, (EATIS 2014); 
2014 Article No. 20 ACM New York, NY, USA. 

[2] M. Sarrab, L. Elgamel, “Contextual M-Learning System for Higher 
Education Providers in Oman,” World Applied Sciences Journal. 2013, 
vol. 22, no.10, pp. 1412-1419. 

[3] A. Isman, “Instructional Design In Education: New Model,” TOJET: 
The Turkish Online Journal of Educational Technology. 2011, vol. 10, 
no.1, pp. 136-142. 

[4] M. Sarrab, A. Alzahrani, N. Alalwan and O. Alfarraj, “An Empirical 
Study on Cloud Computing Requirements for Better Mobile Learning 

Services, ” International Journal of Mobile Learning and Organisation, 
2015 (In press).  

[5] M. Sarrab, L. Elgamel, H. Aldabbas, “Mobile Learning (M-Learning) 
and Educational Environments,” International Journal of Distributed 
and Parallel Systems (IJDPS). 2012, vol. 3, no. 4, pp. 31-38 

[6] W. Dick, L. Carey, The Systematic Design of Instruction (4th Edition) 
New York College Publisher. 

[7] M. Sarrab, H. Al-Shihi, O. Rehman, “Exploring Major Challenges and 
Benefits of M-learning Adoption,” British Journal of Applied Science & 
Technology. 2013, vol. 3, no. 4, pp. 826-839.  

[8] D. Moore, A. Bates, J. Grundling. Chapter 8 Instructional Design, 
Perspectives On Distance Education, Skills Development Through 
Distance Education Arun K. Mishra and John Bartram, Editors 
Published By The Commonwealth Of Learning, Vancouver, 2002. 

[9] M. Charles, A. Alison, “Instructional-Design Theories and Models. 
Volume III,” Routledge270 Madison Ave. New York, NY 10016, 2009. 

[10] A. Kukulska-Hulme, J. Traxler, Mobile Learning: A Handbook for 
Educators and Trainers. London: Routledge. 2005. 

[11] Walker, K, Introduction: Mapping the Landscape of Mobile Learning. In 
M. Sharples (Ed.), Big Issues in Mobile Learning: Report of a Workshop 
by the Kaleidoscope Network of Excellence Mobile Learning Initiative. 
University of Nottingham. 

[12] Brown, T, “Towards a Model for M-Learning in Africa,” International 
Journal of E-Learning, 2006, vol. 4, no. 3, pp. 299-315. 

[13] Peters, K, “M-Learning: Positioning Educators for a Mobile, Connected 
Future,” International Journal Of Research in Open and Distance 
Learning, 2007, vol. 8, no. 2, pp. 1-17. 

[14] M. Sarrab, A. Alzahrani, N. Alalwan, O. Alfarraj, “From T-learning into 
M-learning in Education at the University Level: Undergraduate 
Students Perspective,” International Journal of Mobile Learning and 
Organisation, 2014 (In press).  

[15] D. Passey, “Mobile Learning in School Contexts: Can Teachers Alone 
Make It Happen?,” IEEE Transactions On Learning Technologies. 2010, 
vol. 3, no. 1, pp. 68 – 81.  

[16] M. Sarrab, “M-Learning in Education: Omani Undergraduate Students 
Perspective,” International Educational Technology Conference (IETC-
2014). 2014 September 3th – 5th 2014, Chicago, USA. 

[17] M. Sarrab, Mobile Learning (M-learning) Concepts, Characteristics, 
Methods, Components. Platforms and Frameworks, Nova Science 
Publishers, Newyork, USA, 2014. ISBN 978-1-63463-342-0.  

[18] A. Al-Darmaki, N. Badursha, I. Al Shibli, M. Sarrab, System Quality 
Characteristics for Selected Mobile Platforms, Free and Open Source 
Conference (FOSSC2015), February 18th – 19th 2015, pp. 65-68. 

[19] M. Sarrab, N. Alalwan, A. Alzahrani and L. Elgamel. Exploring the 
Advantage of M-Learning as a Service through Cloud Computing: A 
Survey. Proceedings of IEEE International Conference on Teaching, 
Assessment, and Learning for Engineering (TALE2013), IEEE Xplore. 
pp. 239-242. Bali, Indonesia, August 26th -29th, 2013. 

[20] M. Aldayel, H. Aldabbas, R. Kanaan and M. Sarrab. The Use of E-
Government among Citizens. Proceedings of the IADIS International 
Conference e-Society (ES 2012) Conference, Berlin, Germany. March 
10th - 13th, 2012. 

[21] I. Al Shibli and M. Sarrab, Design Principle for Mobile Learning in 
Higher Education Environment, Al-Buraimi University College (BUC) 
2nd International Multidisciplinary Conference: English Language, 
Literature, and Information Technology, Oman, May 2nd – 3th 2015.  

[22] M. Sarrab and M. Elbasir, Mobile learning (M-Learning): A State-of-
the-Art Review Survey and Analysis, International Journal of 
Innovation and Learning, 2015. 

[23] A. AI Khan, H. Al-Shihi, Z. Al-khanjari, M. Sarrab, Mobile Learning 
(M-Learning) Adoption in the Middle East: Lessons Learned from the 
Educationally Advanced Countries, Telematics and Informatics, 2015. 

 

World Academy of Science, Engineering and Technology
International Journal of Educational and Pedagogical Sciences

 Vol:9, No:8, 2015 

2925International Scholarly and Scientific Research & Innovation 9(8) 2015 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
du

ca
tio

na
l a

nd
 P

ed
ag

og
ic

al
 S

ci
en

ce
s 

V
ol

:9
, N

o:
8,

 2
01

5 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/1
00

02
72

3.
pd

f


