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Abstract 
The paper aims to design a platform that would enhance m-learning by including student mentoring anytime, anywhere. The 
proposed application is based on 4G technology, integrated with operating system and application software developed with 
HTML5. This application gives learners the ability to avail real-time help from expert mentors along with the flexibility to learn 
anytime and anywhere. The 4G mobile device is particularly suitable for developing personalized m-learning and mentoring 
systems because of its mobility and portability wherever, whenever and for whoever. The high-speed data transmission of 4G 
systems allows an optimized personalized m-learning and mentoring environment. 
 
Keywords: Personalized m-learning and mentoring; 4G; HTML5. 

1. Introduction 

In the recent past, M-learning has begun to replace the previous e-learning systems that dominated Internet-
based distance education for the past two decades [1]. M-Learning provides more adaptive and personalized learning 
content anytime, anywhere. The rapid increase in availability of high-performance mobile devices has become the 
backbone of enhanced quality mobile communications. With the dramatic improvements in the usage of radio 
waves, lightweight and cost-effective mobile devices are being developed. Further, supportive mobile phone service 
with 4G facilities is being made available throughout India, offering major advantages for interactive video traffic 
whenever and wherever.  
 
Mobile phone applications are virtually unlimited and they provide several services in many diverse fields. The 
speed of data transmission of 3G mobile phone is quite good at an average of 25 Mbps, but it is too low compared to 
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the rate of 100 Mbps to 1 Gbps for 4G mobile [2], making it very suitable to be an m-learning platform. Till now, 
the applications developed for m-learning are very few [3].  
 
In this paper, we mainly discuss the design and implementation issues of a mobile-based mentoring application 
using HTML5 [7]. 
 

2. Design and Implementation 

2.1 Choice of wireless access technique 

The three usual wireless access techniques include FDMA (Frequency Division Multiple access), TDMA 
(Time Division Multiple access), CDMA (Code Division Multiple access). The wireless access technique is an 
important point while considering a m-learning system, i.e. in First-generation (1G) or Second-generation (2G), the 
mobile phone can only provide learning service as voice or simple text using Short Message Service or SMS. 2.5G 
allowed learners to boost their requirements with multimedia and browsing features; 3G enabled phones adopt the 
CDMA system, leading to reduction in noise and cutoff during communication, but limited data transmission rates 
of up to 25 Mbps. So, we adopt 4G technology which provides a much higher data transmission rate of almost 100 
Mbps as the m-learning access technique in this paper. [4] 
 

2.2 Software design methodology 

Software design for the mobile device needs to take into consideration the operating system as well as the 
protocol, to ensure its services. The different application protocol techniques for m-learning include HTTP, WAP 
etc., device software such as Palm OS, Android, Windows Mobile and resource development techniques (J2ME, 
Android)[5].  
 
Mobile device operating system range from Symbian, Windows Mobile, Embedded Linux and BREW and the 
development tools can be Symbian, Windows Mobile, BREW, J2ME, Flash Lite and HTML5, in which BREW is 
mainly for CDMA, Embedded Linux SDK of Qt and C++ is quite costly for developers, the transportability for 
Symbian and Windows Mobile is not so good, leaving us to choose from J2ME, Flash Lite and HTML5 that are 
suitable for developing m-learning system software. 
 
J2ME (Java2 Micro Edition) is a feature that allows the device to run small software apps written especially for 
mobile devices, PDA (Personal Digitalized Assistants), STB (Set Top Boxes), Car Navigation Systems and smart 
home equipment. J2ME mainly follows three core concepts: configurations, profiles, and optional packages. J2ME 
provides a group of API functions, called MIDP (Mobile Information Device Profile), by using which we can fulfill 
many functions, implementing multithreading to optimize device resources as well as to improve the running 
efficiency, network communication using the Generic Connection Framework (GCF), Internet provision, mobile 
database functions supporting distributed databases for the mobile devices and network client programs providing 
the students a dynamic, modern and conducive learning environment. 
 
Adobe Flash Lite is a powerful runtime engine especially for mobile devices that benefits both device 
manufacturers and end-users. It is a lightweight version of Adobe Flash Player, a software application published by 
Adobe Systems. Compared with J2ME, Flash Lite is more advantageous in the field of compatibility, interface 
design, animation showing, and server integration [5]. 
 
Users of Mac OS X and Linux systems have issues about the relatively high CPU usage of Flash for video playback. 
This was partially because the Flash plugin did not use the GPU to render video. Later versions; i.e. releases 10.1 
and 10.2 of the Flash plugin provide a new video API named Stage Video that would  unload H.264 video decoding 
to specific hardware, thus improving performance. In addition, the use of the newer Action Script 3.0 inside Flash 
movies instead of the older ActionScript 2.0 improves code execution speed by almost 10 times.  
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According to Adobe, 85% of the most-visited web sites use Flash, 75% of web video is viewed using the 
Flash Player, 98% of enterprises rely on the Flash Player, and 70% of web games are made in Flash. In contrast, 
some video sites, including YouTube, Vimeo and blip.tv, have implemented a degree of experimental support for 
HTML5 video. Flash, as observed by Steve Jobs, is not an open standard, as it is controlled by Adobe Systems, 
whereas HTML5 is largely controlled by the WHATWG, a committee made up of three companies – Opera 
Software, the Mozilla Foundation, and Apple, making it more open and flexible to be largely implemented on 
different browsers including Internet Explorer, Firefox, Chrome, Safari, and Opera. 
 
HTML5 is a markup language for formatting and delivering content for the World Wide Web, and is a core 
technology of the Internet originally proposed by Opera Software. Its core aims have been to improve the language 
with support for the latest multimedia while keeping it easily readable by humans and consistently understood by 
computers and devices (web browsers, parsers, etc.). HTML5 is intended to incorporate not just HTML 4, but 
XHTML1 and DOM Level 2 HTML as well. 
 

It is also an attempt to define a single markup language that can be written in either HTML or XHTML 
syntax. It includes detailed processing models to encourage more cross-platform implementations; it extends, 
improves and rationalizes the markup available for documents, and introduces markup and application programming 
interfaces (APIs) for complex web applications. Many features of HTML5 have been built with the consideration of 
being able to run on low-powered devices such as smartphones and tablets. 
 
 
HTML5 can be used as an alternative to Adobe Flash. Both include features for playing audio and video within web 
pages, and using integrated SVG, vector graphics are possible with both. HTML5 however cannot provide 
animation and interactivity within web pages, which is untrue. Either JavaScript or CSS3 is necessary for animating 
HTML elements.  
 

2.3 M-learning and student mentoring platform Design 

The design for the m-learning and student mentoring platform, shown in Fig.1 consists of four main parts: Servers (1 
and 2), that store and provide learning material comprising of images, audio and video recordings of course material; 
Fixed network, usually the Internet or other communication networks including ISDN, X.25, PLMN, Satellite or 
Frame Relay, etc. 

 

 

Fig.1. The typical design of m-learning and student mentoring platform 

 
MSP (Mobile Service Provider) is the communication network that supplies mobile services; i.e. the 4G service 
provider. Mobile Device is the communication device and also the m-learning platform that serves the learners. 
 
3. ARCHITECTURE OF M-LEARNING  
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Figure 2 depicts the functional architecture of the system described above. The mobile device has become 
increasingly suitable for being an m-learning and student mentoring platform.  
 
Firstly, these LCD devices are sizeable enough considering their low price, and the resolution factor of LCD is high 
about 240*320 dpi (QVGA) or more, so that the learners may watch LCD long enough without eyes tired.  
 
Secondly, the Dynamic RAM capacitance of the mobile devices has been enlarged to 2G and this may stores more 
learning contents of video or voice, and run some software such as dictionary or animation.  
 
Thirdly, the mainstream CPU ARM9 is widely used to the mobile phone of high performance, the speed of ARM9 
CPU is up to 200MHz. meanwhile the chord technique is also used in the mobile phone, so the mobile phone can 
support multimedia services [6]. 
 
 

 
 

Fig.2. Functional view of the mobile-based student mentoring platform  

 
It is shown in Fig.2 above, that the mobile-based student mentoring platform based on mobile phone consists of four 
main modules, including: 

 
� Training Schedule module. This module may test the study result and make survey online. 
� Learning Resource module. In which the course ware is the content of e-lesson, teaching plan is the schedule 

to instruct learners how to study, and the outline tells learners the emphasis of study. 
� Mobile Mine module. There are three functions or tools in this module, the search engine may help the learners 

find more resources to study, information query and courseware download. The message board and e-mail, 
which would meet the learners’ demand on the study information anytime and wherever, not only enrich the 
teaching means, but also enhance the teaching efficiency. The e-dictionary is the assistant of the learners when 
they are unfamiliar with a word or a term. There are four classes used the in e-dictionary sub-modules: 

 
 Main Menu Class, Search_ en_ UI  Class, Content_ UI Class, add Word_UI Class. 



Sudipto Das,IJRIT  231 

E-mail can allow the learners to communicate with whom they want. The classes adopted to construct the e-
mail sub-module: Class of Mail Delivery MIDlet to complete the edition of the mail, and Class Send Thread to 
send mail. Class Mail CheckMIDlet to view the mail box. The two protocols used in e-mail sub modules are 
SMTP (Simple Mail Transfer Protocol) and POP3 (Post Office Protocol). 

 

� Administrator module. There are two components or parts, database to store the e-learning material and the 
registered or authenticated information.  

 
There are two sub-modules: The wireless network connected sub-module to download data and connection 
management. Three classes (HttpTransfer, UDPTransfer and SocketConnection) are used to implement this 
module. The user interface module requires four other classes (Class PersonalLesson, Class MainMenu, Class 
InfoManager and Class AddLesson). 

 
4. CONCLUSION AND FUTURE WORK 
 

This paper proposed architecture for mobile-based student mentoring system based on 4G technology. The 
student mentoring system based on the 4G mobile device is a novel initiative in distance education, and this paper 
mainly discussed the basic idea of the architecture design and system implementation, adopted HTML5 to realize a 
simulation system and got the expected results, so it would try to provide a more personalized and free m-learning 
and mentoring platform for learners whenever and wherever. It is the expansion of distance education and 
meanwhile may be the development direction of m-learning in the future. 
 
The future direction of this research is to improve the system by applying mobile agent technology, thus it would 
support the learning process of the learners according to the diversity of their background and skills [6]. 
 
 
5. References 
 
 [1] Hendrik Thüs, Mohamed Amine Chatti, Esra Yalcin, Christoph Pallasch, Bogdan Kyryliuk, Togrul Mageramov, 

and Ulrik Schroeder, “Mobile Learning in Context”, International Journal of Technology Enhanced Learning 
Vol. 4 No. 5/6 2012 pp. 332-344 

 [2]  K. Kumaravel, “ Comparative Study of 3G and 4G in Mobile Technology”, International Journal of Computer 
Science Issues, Vol. 8, Issue 5, No 3, September 2011, pp. 256-263 

[3]http://www.unesco.org/new/en/unesco/themes/icts/ m4ed/unesco-mobile-learning-week, 2013 
[4]http://www.slideshare.net/pratikaloni/analysis-of-1g-2g-3g-4g 
[5] Al-Sakran, H.; “Developing e-Learning System using Mobile Agent Technology”, Information and 

Communication Technologies, 2006. ICTTA '06. 2nd Volume 1, 24-28 April 2006 pp.647 – 652 
[6] Mylonas, P., Tzouveli, P., Kollias, S., Towards a personalized e-learning scheme for teachers Advanced 

Learning Technologies, 2004. Proceedings. IEEE International Conference on, 30 Aug.-1 Sept. 2004 pp.:560 - 
564 

[7]http://en.wikipedia.org 


