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ABSTRACT 

In the recent years, exploring the use of mobile technology to 

support learning is the key challenge for educators and 

instructional designers. However, there is little literature that 

examines the dimensions of mobile learning domain for both 

the researchers and instructional designers, and focuses on the 

effective use of the latest mobile learning technologies for 

education. This study takes a systematic approach to review 

the literature and provides a more comprehensive analysis and 

synthesis of articles from the year 2003 to year 2014. Findings 

in this study reveal that most highly-cited articles are found to 

focus on the evaluations of mobile learning systems and their 

design. Experimental methods are found to be the primary 

research methods for the evaluation of m-learning systems. 

PDAs, handhelds are currently the most widely used devices 

for mobile learning but these are expected to be replaced by 

emerging technologies. The results of this study may provide 

comprehension for researchers and educators into research 

trends in mobile learning.   
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1. INTRODUCTION 
Mobile technologies today are a part of our daily lives. People 

are connected with various mobile technologies, providing 

them access to a wider variety of information sources and 

serving as a global means of communication. With the rapid 

innovation in mobile technologies, their implementation in 

teaching and learning process is gaining wider acceptance at 

global level. The support provided by the emerging mobile 

technologies allows fast information exchange and 

processing. The efficiency of these innovations significantly 

increases the level of freedom for work and study, permitting 

anywhere anytime learning environment. Educators are in 

search for exploiting the unique abilities and features of these 

mobile technologies to create new and efficient forms of 

learning.  

This study first provides a literature review on the mobile 

learning domain. Next it examines the trends in m-learning by 

systematically analyzing the previous studies. Then it explores 

new emerging practices relating to the use of mobile 

technologies. Finally at the end is given a conclusion 

presenting the findings of this systematic review.  

2. LITERATURE REVIEW 

2.1 What is Mobile Learning? 
Mobile learning or m-learning has been defined as learning 

that takes place via wireless devices such as mobile phones, 

personal digital assistants (PDAs), other hand held devices or 

laptop computers. According to Sharples “learning is mobile 

in terms of space, i.e. it happens at the workplace, at home, 

and at places of leisure; it is mobile between different areas of 

life, i.e. it may relate to work demands, self-improvement, or 

leisure; and it is mobile with respect to time, i.e. it happens at 

different times during the day, on working days or on 

weekends” [1]. Mobile technologies are now a days capable 

of supporting learning practices in both blended and stand-

alone contexts. Thus as a new model for learning, it has 

become an emerging field of research and development 

activities [2]. The field is now getting to be more prepared for 

supporting excellent learning practices and learners are 

progressively requesting more incredible portability and 

adaptability. 

2.2 Motivation from the Previous Reviews 
The literature review covers many papers from highly cited 

authors. After analyzing the papers, it was found that most of 

the previous reviews focused on the number of articles 

published, selected year, authors, learning platforms, research 

sample groups, designing learning environments. It was 

observed that most studies showed the focus on social 

learning, formal and informal learning, learners’ engagement, 

evaluation and assessment of learners’, learners’ attitude 

toward mobile and ubiquitous learning.  

For the current interest in mobile learning, various theories 

have been proposed. Only a smaller number of studies have 

focused on the design of framework and the mobile devices 

technologies compatible for m-learning systems. When 

compared to the state-of-the-art mobile learning systems, 

these are found to be incomplete from several aspects. For 

example Dulev viewpoint suggests that there is a need for 

appropriate management of courses, preparation of self-study 

educational materials, and design of educational modules, 

which are accessible at various devices [3]. Mobile phones 

and PDAs are the most commonly used devices for mobile 

learning, but these may be replaced in the future by new 

emerging technologies [4]. A critical review by Karen 

Melhuish of iPads supporting learning, that draws on learning 

theory suggests that the device may offer an exciting platform 

for consuming and creating, content in a collaborative, 

interactive way [5].  

2.3 Future Research Directions 
The most successful developed education systems make use 

of learning theories and are evaluated with a huge amount of 

empirical evidence for their effectiveness. With the surveys 

and experimental methods as the preferred research 

methodologies, previous studies have mostly focused on the 

effectiveness and the design for m-learning systems [4]. For 

example, Gwo-Jen Hwang evaluated the effectiveness of 

mobile learning environment by conducting experiment on a 

local culture course for southern Taiwan students. The 

experimental results showed that the proposed approach 

promoted the students’ learning interest and attitude, and also 

improved their learning achievement [6]. The study by Shu-

Sheng Liaw et al. in which 152 participants used the m-

learning system, shows that enhancing learners’ satisfaction, 

encouraging learners’ autonomy, empowering system 

functions, and enriching interaction and communication 

activities have a significant positive influence on the 

acceptance of m-learning systems [7]. 
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Utilizing the ubiquitous computing method, u-learning has 

been built into a learning context. U-learning is an advanced 

form of simple mobile learning in which learning 

environments can be accessed in various contexts and 

situations. [8]. Various frameworks have been proposed to 

meet the demands of the ubiquitous learning environments. 

For example, G.D Bormida made ubiquitous access to 

knowledge for user including mobile workers and learning 

citizens through Open Mobile Access Abstract Framework 

(OMAF) using the web based delivery. [9]. The m-learning 

activities employ learners in the learning process significantly, 

resulting in an effective system with higher level 

improvement in communication and learning. Thus there is 

demand for the design and implementation of efficient m-

learning systems in most learning environments today.  Over 

the next 10 years it expected that the personal, portable, 

wirelessly networked technologies will become ubiquitous in 

the lives of learners[10]. In this study the focus is on the 

research prominence of mobile and ubiquitous learning by a 

systematic-analysis, for examining the trends in mobile 

learning studies to provide a more comprehensive analysis of 

previous studies. 

3. Systematic Review and Analysis 
This study is based on systematic analysis conducted on 

searched articles from databases which include Elsevier, IEEE 

Xplore and Wiley online library. By searching for keywords 

“Mobile learning” or “Ubiquitous learning”, “Effect of m-

learning” generated a set of more 100 articles. The 

inclusion/exclusion criteria were defined to include and 

exclude the studies out of those 100 articles. 

3.1 Inclusion / Exclusion Criteria 
For the selection of the studies, out of the total 100 highly 

cited articles searched, was based on the framed criteria, as a 

part of the systematic review process. Only those articles were 

selected that met the inclusion. Table 1 lists the 

inclusion/exclusion criteria. 

3.2 Data sources and Coding 
Article search was made from e-databases which Elsevier, 

IEEE Xplore and Wiley online library. Next the duplicate 

results were minimized. Only 13 articles where selected for 

the review that met the inclusion criteria specified in table 1. 

3.3 Data coding and Analysis 
Coding process for assessing the quality of the journals was 

based on the 13 codes set by the coders. The inter-coder 

agreement for coding was 98.6%. The codes include - 

Publication Date, Title, Study purpose, Place of study, 

Learners’ Level, Type of Study, Number of Participants, 

Mobile device type, Issues Reported, Courses, Educational 

contexts, Learning Outcome, Citations. 

4. RESULTS 
A total count of 100 articles on mobile learning design and 

implementation in various contexts, from the year 2003 to 

2014 were collected and only 13 were selected that met the 

inclusion criteria. Fig -1 illustrates the analysis performed on 

the occurrence of publications since 2003 to 2014. The 

statistics of the figure indicate that frequency of publication 

on mobile learning is highest from IEEE followed by Elsevier 

and the others. (Note the figure statistics indicate the average 

rate of articles published since 2003 to 2014). 

 

4.1 M-learning: Research purposes, 

Methodologies and Outcomes? 
The systematic review of articles produced several 

TABLE 1 

 

 

Fig 1- Frequency of publications on m-learning (2003-2014) 
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classifications for m-learning.  

4.1.1 Research purposes 
Designing frameworks for m-learning and scaffolding aids, 

assessing the learners’ knowledge of mobile devices, defining 

the characteristics of mobile devices and developing 

applications, use of mobile devices in educational contexts – 

formal, informal and Non-informal, application of mobile 

technology at different levels of education, assessment of 

learners’ outcome in m-learning environments using various 

key research methodologies, are key research purposes 

addressed in the surveyed studies. During the analysis the two 

types of the articles were identified that we have grouped into: 

1. “Evaluation of effects in m-learning 
systems 

2. “Design of mobile learning systems” 

As it can be seen from the fig 2, most of the researches have 

focused on evaluating the effects of m-learning systems.  The  

study by Y Cui et al. Hui-Chun Chu et al. implemented a 

knowledge engineering approach to develop mind tools for 

context aware ubiqutous learning, in order to evalaute the 

effects of m learning at elementry level in Taiwan. A natural 

sciences course was taught using PDAs as the technological 

support[11].  

4.1.2 Research designs for Evaluating m-

Learning Systems 
The statistics of research methodologies, as shown in fig -2, 

indicate that mobile learning systems have been evaluated 

experimentally or by surveys only or by mixed 

methodologies. For example G.D. Chen et al. developed a 

ubiquitous learning environment for students to learn by a 

desktop PC, laptop, PDA and cell phone. The experiment was 

performed at the National Central University in Taiwan, to 

access the pedagogical potential and benefits of adopting the 

ubiquitous learning environment for integrating web-based 

and mobile learning.  The results indicated that the testing 

results, task-accomplished rate and learning-goal-achieved 

rate can be improved by the support of the ubiquitous learning 

website[12]. Similarly G. Cloughet al. used survey method to 

investigate whether, and to what extent experienced users of 

mobile devices use their mobile devices to support intentional 

informal learning. The survey targeted PDAs and smartphone 

enthusiasts, who were found the most likely ones to make use 

of the mobile devices in informal learning[13]. The statistical 

analysis shows that the experimental evaluation of m-learning 

systems has proved to be more successful, as compared to the 

surveys/experiments or just survey methods alone. The Fig - 2 

shows that the experimental methods for evaluation and 

designing of mobile learning systems have received a higher 

number of citations over the decade, whilst the survey and 

experiments, or survey, are cited lower.   

4.1.3 Research outcomes 

Almost all the selected studies have reported positive research 

outcomes, while only few have reported some problem in 

mobile device handling and expenditure incurred on the 

devices. Learners are reluctant to invest time and money in 

personalizing and extending them, therefore ownership of the 

technology is clearly important [14]. On the otherhand, the 

mobile devices with higher specifications are also likely to 

increase their usage in educational contexts.  

4.2 Current technologies 

Mobile technologies have significantly penetrated into 

societies in a very short period of time. These technologies 

mainly refer to Notebooks, iPods, MP4 Players, PDAs, 

Tablets and smartphones. The advent of these technologies 

has inspired considerable interest amongst the educational 

community. These devices have changed the pattern of 

learning or work activity due to their portability and support 

for ubiquitous access to resources. PDAs, Handheld, Pocket 

PC, Smartphones, PDA Mobile Phones, notebooks are the 

most commonly used devices in m-learning environments. In 

the given below figure (Fig - 3), it can be seen that the PDAs 

have been the mostly used in educational and learning 

contexts. Smartphones are the currently used devices which 

most higher and post-secondary educational institutions have 

adopted to provide support to the ubiquitous learning. These 

mobile devices can be examined in terms of efficiency of 

instruction, student satisfaction and acceptance, and learning 

outcomes [15]. 

 

4.2.1 Mobile devices in educational contexts 

Mobile learning has been implemented in various educational 

contexts categorized as Formal, Informal and Non-formal 

 

Fig 2- Research methodologies for evaluating m-learning 

systems 

 

Fig 3- Distribution of mobile devices in educational 

contexts 

 

Fig 4- Mobile devices used for m-learning 
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educational contexts. According to Sharples et al, the nature 

of m-learning extends the limits of formal education to 

informal learning context [16]. Therefore, informal learning 

experiences could be supported by m-learning as well. The 

results identified from the studies, shows that the mobile 

device distribution is 17% in the Formal, 16% in Informal and 

67% in Non-informal educational contexts. The frequency of 

mobile device usage is found to be higher in Non-informal 

educational contexts as compared to formal and informal 

educational contexts. 

4.2.2 Technology Distribution in Educational 

Disciplines 
In this study, we identified various courses where m-learning 

applications offer varied benefits for learning at all levels. For 

example Gustavo Zurita, in a constructivist mobile learning 

environment, implemented handheld devices for teaching 

syllables and words to first-grade students in formal 

educational system [17].  A formal implementation of the 

cutting edge mobile learning system in a blended English 

classroom of 1000 students (with 800 being online), as 

reported by Minjuan Wang, reveals that m-learning activities 

better engages students’ in the learning process, from passive 

learners to truly engaged learners who are behaviorally, 

intellectually and emotionally involved in their learning tasks 

[18]. Nuray Gedik, highlighted important issues in designing a 

cellular phone-based m-learning instruction as a support to f2f 

instruction. The findings by Nuray reveal that m-learning can 

be considered to be more suitable for supporting f2f 

instruction unless a strong rationale exists to use it for other 

purposes [19]. 

4.2.3 Mobile Device Network Access Modes 
The access to mobile services through handheld smart devices 

enables ubiquitous access in m-learning platforms. The 

number of learners in an m-learning environment can be huge 

and accessing data in real time may require having networks 

feasible for real time operation. Typically, ways of accessing 

networks is by means of Wi-Fi. Findings in the study reveal 

that the delivery of content is made available to a learner, by 

means of wireless networks using WAP, has proved to be an 

efficient and cost effective network access approach. For 

example Dan Corlett, discovered the patterns of use of mobile 

learning organizer (wireless Pocket PC with appropriate and 

useful software installed) used by the students in a wireless 

networked study environment. The study focused on 

identifying the most-used tools for such a learning device and 

their patterns and problems of usage [20]. 

4.3 Distribution of Articles’ by Citations  
Thirteen articles with the highest citation counts in different 

research purposes were selected for analysis.  Out of those 

thirteen articles eight reported on “evaluating the effects of 

mobile learning” and five discussed on “mobile learning 

design methodologies”. The citation counts for eight articles 

on “evaluating the effects of mobile learning”, range from 23 

to 365 and for the five articles focusing on “mobile learning 

design methodologies”, have 30 to 196, as shown in Fig - 3. 

Chen et al, developed mobile learning system for scaffolding 

bird watching learning, receives the highest citation count of 

365 and focuses on evaluation of m-learning systems. Chen 

explored the possible roles and scaffolding aids and 

investigated whether student learning benefited from the 

mobility, portability, and individualization of the mobile[21]. 

C. Markett a et al. on the next level, receives the citation 

count of 201, for the designing a mobile learning system that 

used SMS service to encourage interactivity among students 

in the classrooms[22]. Moreover, three recent studies with 

30,23,23 citations for the articles by Han-Yu Sung et al [23], 

Nuray Gedik[16], Ann C. Jones et al [24] respectively, could 

be expected to have high citation counts in the future 

publications. Finally, Evaluations of m-learning systems 

category receive the highest citations. 

5. DISCUSSION 
Evaluating the performance of mobile devices for use in 

educational perspective for instruction and training is the 

current research trend in educational research today. This 

study provides important results and new findings. In this 

study, evaluations of mobile learning systems and their design 

were found to be the key research trends in mobile learning 

domain. For the evaluation of a mobile learning framework 

designs, our findings reveal that the experimental research 

design methods are the most efficient research methods. With 

38% research studies focusing on design and 62% on the 

evaluation of m-learning system, the results show that more 

research work needs to be done in the design of efficient 

frameworks for m-learning system. For the effective design of 

mobile learning systems there is a need for an appropriate 

management of courses, preparation of self-study educational 

materials, and design of educational modules, which are 

accessible to the various devices.   

Almost all the selected studies have reported positive research 

outcomes, while only few have reported some problem in 

mobile device handling and expenditure incurred on the 

devices.  

Smart devices around the globe communicating through 

instant messages (IM) are the latest trend in M-Learning, 

where learners and educators can connect or access to each 

other in both formal as well as informal learning environment. 

PDAs, handhelds are currently the most widely used devices 

for mobile learning, but these are expected to be replaced by 

emerging technologies. The content delivery through WAP 

has proved to be an efficient and cost effective solution in m-

learning. An evaluation of m-learning systems is the category 

receiving the number of highest citations, indicating that the 

area focusing on the design of m-learning needs to be 

explored further. 

6. CONCLUSION 
With the rapid innovation in mobile technologies, their 

implementation in teaching and learning process is gaining 

wider acceptance at global level. The support provided by the 

emerging mobile technologies allows fast information 

exchange and processing. The efficiency of these innovations 

significantly increases the level of freedom for work and 

study, permitting anywhere anytime learning environment. 

Educators are in search for exploiting the unique abilities and 

features of these mobile technologies to create new and 

efficient forms of learning. Context as a central construct 

allows connecting learning across contexts and life transitions, 

and bridges gaps between the formal and informal learning 

[25]. This study is a systematic review of studies published 

from the year 2003 to 2014. The study highlights current 

trends in mobile learning and identifies the key research areas 

that need to be explored further. The findings of this study are 

summarized below- 

 The key research areas in m-learning are the 

“Evaluation of m-learning systems” and “Design of 

mobile learning systems. 

 Experimental research is found to be the primary 

research method in almost all the studies. 



International Journal of Computer Applications (0975 – 8887)  

Volume 114 – No. 11, March 2015 

5 

 PDAs, handhelds are currently the most widely used 

devices for mobile learning, but these are expected 

to be replaced by emerging technologies. 

 The implementation of m-learning is found to be 

higher  in higher educational levels then elementary 

levels 

 When implemented in educational environments, m-

learning systems have produced positive outcomes. 

 Evaluation of m-learning systems is the category 

receiving the highest number citations 
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