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Today the number of users accessing Internet through their mobile device is growing rapidly. On the other hand a significant number of online content and services are adjusted for these devices. Availability of new technologies is attracting young people to use it in every aspect of their lives. Therefore educational institutions have a unique opportunity to bring sources of knowledge closer to their students. This can improve interaction between students and teachers. In this paper we have explored the possibilities of extending existing LMS (Learning Management System) for access from mobile devices.

Introduction

The vast majority of the population of our planet, including the underdeveloped parts, some of which are even without electricity (with some type of coverage of mobile telephony and mobile batteries and chargers), has access to mobile communications.

With the number of mobile subscribers standing at 3.2 billion people, nearly half the world's population now uses mobile communications. It is expected that a further 700 million subscribers will be added by 2017 and the 4 billion-subscriber milestone will be reached in 2018. Mobile subscriber penetration stands at 45 percent globally, while mobile connection penetration is now 94 percent [1].
Popularization of mobile telecommunications is happening very quickly. People spend 63% of time online using desktop computers, and 37% of the time on mobile devices. Some industries, such as newspapers, search, maps, weather, instant messaging, are the most affected by the lesser use of desktop computers, because their products are used less and less.
Today's world and young people especially live a very fast life. They are used to have all the information they need with only one click away and to access it whenever and wherever they need it. People are using mobile technology to complete their everyday tasks, to socialize with friends, and businesses around the world are allowing them to complete everyday transactions. It is then important that education institutions keep up with these changes, and to make learning materials available on mobile devices.

Mobile apps are the fastest growing dimension of the mobile space in higher education right now, with impacts on virtually every aspect of informal life, and increasingly, every discipline in the university [2].
Mobile learning (M-learning) is seen as the natural evolution of e-learning, according to Hoppe, Joner, Millard, and Sharples, “m-learning is e-learning using a mobile device and wireless transmission.” [3].
Mobile learning in higher education

Mobile learning is the study of how to harness personal and portable technologies for effective education. The term also covers research into technology-enabled learning across contexts and learning in an increasingly mobile society [4].
Some early data suggested in a study conducted by Abilene Christian University that mobile students are more connected with teachers and teaching assistants. Marking a student "absent" in class, for example, generates an automatic e-mail to the student, who then responds with an explanation. 

The data show that teachers and students are embracing "mobile learning" as increasingly essential to higher education.
In terms of final class performance measured by grades in reports, quizzes, tests, and so on, there is not much difference: the mobile students showed very slightly higher averages in each category. But there were some more pronounced differences in how the two groups approached their work.

iPhone students on average watched each video podcast five times, both inside and outside the class. That access and repetition had some intriguing results. They contacted the teacher much less [than the non-phone students], and they showed clear evidence of being able to do more on their own, and intuit new things. Though limited in scope, Powell's study suggests that "translating" class content into mobile digital information doesn't hurt academic performance, even as it seems to encourage student initiative and mastery of lab techniques [5].
There are number of universities in the world that are experimenting with the use of mobile applications in the education. Some examples are:
· Berkeley Mobile International Collaborative represents student created mobile apps. Student had to prepare a business plan and an idea of mobile app as a part of Center for Entrepreneurship and Technologies in the engineering school at Cal [6].
· Princeton Mobile is a complete, feature-packed rewrite. It is designed for anyone who wants on-the-go information or wants to stay connected to Princeton. Features include: real-time shuttle information, the campus map, the directory, news, events, course listings, the library catalog, etc. [7].
· Stanford University’s iPhone and iPad Apps Course - Lectures and slides from Stanford’s iPhone and iPad application development course can now be freely accessed online through iTunes. The appearance of the course material made iTunes history with one million downloads by the seventh week [2].
· The University of Michigan’s Mobile Apps Center brings together instruction and app building resources to allow students and faculty to create and distribute useful apps to the U-M community [2].
· University of Virginia iPhone and Android Apps - Virginia has developed its campus app through WillowTree apps. Augmented reality features allow users to personalize their maps. The app has many components useful for alumni too, allowing them to follow sporting events live and easily connect with UVA clubs [2].
Mobile applications 
Mobile technologies provide more and more functionalities that are mainly developed for desktop environments. Mobile device computing power and memory are now enough to process the same amount of data as personal computer when displaying a web based form.

Powerful mobile operating systems enable for devices to connect to a computer network and consume data from the Internet by using enterprise architecture services or some other lightweight solutions. As for the software architecture, we could say that mobile devices are enterprise-ready, putting aside enterprise security and management issues. 

Mobile software platforms are built to enable application development in programming languages that are also used in desktop or server-side solutions. By using comprehensive SDK's (Software Development Kit), mobile developers can draw-out the maximum functionalities that mobile devices can give. 

There is also a possibility to develop a thin-client application using HTML and JavaScript. This kind of development brings benefits such as creating cross-platform applications that can be run on any smart phone or tablet.

Main technical question concerning the mobile platforms for learning and teaching is readiness to use an existing LMS for bringing features closer to students. LMSs are now mainly web-based and equipped with backend web services to enable multiple clients. Those clients can access LMS features using web service operations through HTTP (Hyper Text Transfer Protocol). Mobile applications can use those features as well by using programming libraries provided in SDK.
Specifics of using mobile application for learning

The courses that use m-learning are usually based on the blended learning model.

Blended learning is a combination of different approaches and strategies to teaching with the objective of making learning more effective and personalized.

The use of blended learning methodologies is acceptable since it is believed that both e-learning and m-learning present a series of pros and cons, as in all new applications. Therefore, the forms of blended learning are able to take advantage of the benefits of the technological innovation without having to sacrifice the strong points of the more traditional and consolidated modalities of a classroom setting.

The transformations in the current didactics used for mobile learning are mainly linked to the fact that the learning activity takes place through a new tool – the mobile device. And, just as online didactics differ from face to face didactics, didactics via mobile devices must also take into consideration some elements that differ from face to face and online didactics.

Obviously, these elements are not linked exclusively to the mobile device in itself, but to the peculiarities of mobile learning: the time gaps and places of its use. Just as online didactics cannot be a simple transposition of personal didactics in the most traditional sense, the same is also true for didactics via mobile learning – it cannot be a mere transposition of online didactics. We decided to structure the course using learning object approach.

From the tests and studies carried out so far, it seems that the mobile devices are very flexible technologies which can support various models, from those Modules should be short, and last no longer than five to ten minutes. Users should be able to use small fragments of time spent waiting or free time for learning, by reading small pieces of data, doing quizzes or using forums or chats. The computational power and other properties of mobile devices make it difficult in most cases to use complex or multimedia content, although devices of the same size are used for entertainment with great commercial success. It should be possible to use an m-learning system without reading a user manual and the experience of studying with the help of such devices should be interesting and engaging [3].
To make it easier for the student to organize and process the new information, and help the student to connect the selected representations in order to create a coherent mental representation, we have tried to: 
• Structure the text in a clear and comprehensible way; in particular we have explained the conceptual relations among its parts (cause/effect, confrontation/comparison, classification, and so on).

• Supply an “outline” of the key points.

• Indicate the key words.

• Supply graphic representations to correlate the new concepts

It is indicated that certain learner activities are being supported effectively and positively through features of mobile technologies. Mobility, coupled with ease of software access and integration of media and applications, allows pupils to work more continuously across home and school settings, allows activities to be initiated outside the school, or practice on exercises to be undertaken when or where desired (vocabulary exercises on a Saturday afternoon in a car, for example). From a cognitive learning perspective, it is clear that current mobile technologies grasp the attention of many pupils; pupils engage in acquisition of knowledge through a range of sensory (visual, auditory, kinesthetic). Some researchers have reported impacts on learning in specific cognitive areas, enhancing the manipulation of ideas and knowledge, rather than supporting the earlier engagement and acquisition stages of cognition. What is clear from these outcomes is that the form of learning activity and the provision of ownership make a difference to outcome. This being the case, implementation frameworks need to focus centrally on appropriate learning activities; there is an important role in schools for both the teacher and manager to know about learning activities that will support the learner, allow for opportunities to extend and engage learning outside the classroom as well as inside the classroom, and enable the learner to gain as full an ownership of the mobile technology for learning as possible [8].
Moodle platform
Moodle is acronym for Modular Object-Oriented Dynamic Learning Environment. It is a course management system (CMS) – also known as a learning management system (LMS) or a virtual learning environment (VLE). With this platform educators can build an effective and quality online course.
The system also encourages peer interaction and discussions using forums, group collaboration using assignments and peer-review of written homework. Some basic Moodle functionalities are: storing files, communication support, providing collaboration and evaluation among students.
There are many possibilities for students to upload their home works using Moodle’s built-in editor or produce an offline assignments. For educators there is selection of tools provided to conduct student learning and to facilitate communication. [9]
Moodle as a LMS is used to support traditional classroom lessons and to improve communication. Information for students are open and easy to access in any time, allowing students to manage their time and to be reminded of important information and dates for assignments and tests.
On the other side for teachers Moodle offers many benefits in planning, organizing and recording courses. Teachers can follow student's improvement, lead topic discussions or mediate in collaborative and team work. What is also important is easy backup and file migration from one course to another. Once the course is recorded it can be easily reset and prepared for the next season. 
Advantages of Moodle platform include numerous features and activity modules. Many of our users prefer activity modules (such as forums, databases and wikis) to build richly collaborative communities of learning around their subject matter (in the social constructionist tradition), while others prefer to use Moodle as a way to deliver content to students (such as standard SCORM packages) and assess learning using assignments or quizzes [10].
Using mobile technologies with Moodle
Mobile access is clearly becoming a preferred option for most web services on the Internet, and Moodle sites are no exception.
Mobile platforms have web browsers, so Moodle works immediately without any modification. However, an interface designed for a computer does not always work perfectly on a small screen. Some solutions here are themes designed for small screens, such as MyMobile
, others use more structured solutions in core UCLA mobile framework
.

The core developers of Moodle have decided to focus on writing native mobile.

Apps are available in Google Play and also Apple Store. The app can be installed directly from mobile device. It should be searched for "Moodle Mobile" the author/owner must be "Moodle Pty Ltd"

Android: https://play.google.com/store/apps/details?id=com.moodle.moodlemobile
iOS: https://itunes.apple.com/es/app/moodle-mobile/id633359593
In the login screen, "teacher" or "student" in the Username field should be typed and clicked on the Add button. Then the user is logged automatically to a Moodle demo site for testing the app [11].
Mobile application for Moodle

Moodle can be used on a mobile device by downloading a native app, such as the official Moodle Mobile app
. An administrator can also set a theme for mobile devices in Settings > Site administration > Appearance > Themes > Theme selector. The MyMobile theme
 is especially designed for mobile devices. The Simple theme
 is multi device optimized. The Standard fluid theme
 is a good start if the user likes to code its own responsive web design theme in Moodle or if he/she uses the 'standard' theme and would like to make it ready for smart phones and tablets [12].
In figure 1 is showed starting screen for Moodle mobile, and an example of a page with text.
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Fig 1. Screens of the Moodle mobile application

In figure 2 Moodle mobile application user screen is shown, and a screen with activity exapmles. On the user screen there are basic information about an user, such as full name, email address, city, country, description. On this screen it is possible to add contact, send note or send message to the user.
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Fig. 2. Moodle mobile application user screen and activity examples

Conclusion
In this paper we investigated the possibilities of using mobile devices in learning and teaching in higher education institution. The results of different studies conducted in different schools in different countries show that students and teachers can have many benefits from using mobile application in learning and teaching. Many universities have developed their own mobile applications, which can be used to facilitate students' life on campus, as a means for learning and teaching, or as students' project in class. What can be concluded is that is important for educators to keep pace with technologies and to adjust methods of teaching to the new generations of students.
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