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1. INTRODUCTION
The development of the conceptual model combines the activities of team members and teachers, dealing with students from groups at risk. They implement their knowledge and experience for defining the objectives of training by means of mobile devices, for selection of appropriate methods and techniques to be used in the process of training and preparation of the corresponding tools for diagnostics of the acquired knowledge.
The development of the conceptual model is based on: 
The specifics of the training of the target groups;
The specifics of the mobile platforms; 
Studying the educational capabilities of the mobile devices for learning;
The specifics of presenting digital resources and the access to them from mobile devices in all popular formats: text, images, video, audio; 
The tools for diagnostics of the results of training by mobile devices for the different target groups.
Identification of the basic components of the conceptual model: Acquaintance with the present practices in training by mobile devices. Focusing on the theory of training by mobile devices and its use in practice, the motivational factors, and the strong and weak points of this type of training.

2. MOBILE LEARNING - CHARACTERISTICS AND DESIGN PRINCIPLES
2.1. MOBILE LEARNING
Mobile learning (mLearning) may be defined as the provision of education and training on mobile devices. However, to facilitate this mobility, the mobile device should meet several requirements. The learner must be able to use the mobile device wirelessly, standing and with minimal effort. Moreover, the device should be small enough to be held in one hand and should be easy to take along (Dye, 2007). Examples of such devices are smartphones, mobile phones, tablets, iPads and similar devices.
There never was a technology as widely available to citizens as mobile telephony. This technology connects people working at different places and having different education and learning paths with opportunities for expert and peer feedback and co-learning. Mobile technology offers unprecedented possibilities for combining the strengths of formal and non-formal education and professional internship. For the first time in the history of the use of technology in education and training, there is a technology that will cost the learners nothing, because they own the technology to be used.
The mLearning is emerging as a new sector in education and training provision, side by side with face-to-face education, distance education and e-learning. We can say that we have been in the process of acceptance of mLearning since the beginning of the 21st century, along with 3G/UMTS and Smartphone. The new mobile learning arena imposes significant new design requirements for training programs - the ways they are structured and maintained. The effective mLearning imposes specific usability requirement. The assessment of the mobile learning in terms of learning outcomes is similar in all VET systems but techniques in mLearning are specific. The validation of the assessed formal and non-formal mLearning should be done in accordance with the common European principles. The quality assurance should be an integral part of the management of mLearning providing institutions.
Mobile learning differs from electronic learning (e-learning) because it uses smartphones, mobile phones, PDAs (Personal Digital Assistants), palmtops and similar devices instead of the desktop and laptop computers of e-learning. This means that mobile learning, unlike e-learning, uses devices which citizens are used to carrying everywhere with them, devices which a man can carry in a pocket or a woman can carry in a handbag and uses devices which citizens regard as personal, friendly, cheap and easy to use. A further difference is the mobility of the learner in mobile learning. The mobility of the learner is seen with commuters on buses, trains and metros, with learners on the job for instance on a crane or at a base station and with learners at art galleries, museums or tourism locations. A major difference is in the type of technology used which means that there are types of learning that mobile learning can do that the other sectors of education and training (face-to face, distance education and e-learning|) cannot do or cannot do as well as mobile learning: context sensitive and location sensitive learning materials and augmented reality.
A promising approach to convince students to use their mobile devices for educational purposes comes from the more user-centered studies on mlearning, which propose to ‘thread innovative uses of technology into the existing fabric of behaviour’ (Pettit & Kukulsksa-Hulme, 2007). The existing pattern of students’ use of mobile devices identified forms the basis for mobile education. Furthermore, when designing mlearning it is important to do this from the perspective of the learning process and the learner and not from the perspective of mobile technology. That is, the decision to use a mobile device to deliver training or information should not be driven by the mere availability of the mobile device, but should be based on the added value of this device for the students’ learning processes.
The use of mobile devices and related to them digital resources for the purposes of educational and social integration is an innovative solution of a need, which has arisen in society: 
•	Mobile technologies give freedom both to teachers for complex presentation, and to students for extended study of a considered problem in accordance with their educational needs, what, according to the constructivist views, is a condition for manifestation of independence and initiative. 
•	The application of these technologies overcomes the limitations related to time, place and volume of the school material. The students can use these technologies both in the classroom and out of it in convenient time, and they can access a wealth of information resources. 
•	The use of these technologies does not require from the students preparation in advance. The interactive multimedia products are usually complied with their intuitive perceptions and their personal preferences and offer very good possibilities for building up steady interest and lasting motivation. 
The benefit of this type of innovative learning is justified by the fact that the students willingly and enthusiastically accept everything new, related to technologies. The news in the field of technologies, applied to education, lead to raised motivation for active participation in the process of learning, considerable improvement of the process of memorizing the school material and, owing to the use of more senses, to possibilities for facilitating the learning process for disadvantaged people, what makes education more effective.


2.2. INSTRUCTIONAL DESIGN GUIDELINES FOR MOBILE LEARNING
1.	Cognitive load theory and multi-media learning
Cognitive load theory and multimedia learning are both based on two basic principles which underlie the cognitive processes which operate in supporting or inhibiting human learning. First, the theories make a distinction between working memory and long-term memory. These two types of memory form a complimentary partnership, although they work in different ways. In working memory all cognitive processing occurs, but it has a very limited capacity and could be easily overloaded. These limitations of working memory should be taken into account, when designing courses. Second, the theories propose the existence of two channels of processing information in working memory: visual and audio. Being a sub-component of working memory, each of these channels has a limited capacity and both should be used to make learning more efficient. 
Split attention principle
Focus attention and avoid split attention principle (Contiguity principle) 
Place corresponding printed words and graphics near each other.
Integrate explanatory text close to related visuals on pages and screens (split attention effect) 
Place text explaining diagram near the diagram and provide additional cues (lines, arrows, circles to draw attention to relevant parts of content)
Text and related diagrams should not be separated on a page or screen 
If you have a group including both novices and advanced students neglect the split attention principle and place the text under the diagram, not integrated with it.
Modality principle
Use both words and illustrations or graphs.
Explain diagrams with words presented in audio narration.
Use audio for learners with a low level of prior knowledge.
Only use diagrams and audio if diagrams and/or text require explanation (i.e., only in a case they do not provide self-explanation).
Use text rather than audio when learners need reference to content.
Provide text as a backup for audio explanations for learners with hearing impairments.

Redundancy principle
Keep content down to essentials.
Avoid presenting words as narration and identical text in the presence of graphics.
Eliminate extraneous visuals, text and audio.
If a diagram is self-explanatory do not add a text to it.
These guidelines do not apply when:
there are no pictures; 
the learner has difficulties processing the pictures and words. This 
might be the case with mobile learning; and
the learner might have difficulty processing words.
Segmenting, sequencing and learner pacing principle
Teach system components before teaching the complete process 
Present and visually segregate each component in context of the whole process/system.
Give learners control over pacing.
Replace for novice learners some practice problems with worked-out examples.
Use a variation of worked-out examples to foster far transfer.
Ask students to explore and explain examples.
Provide practice exercises that require learners to process information in a job realistic context (Encoding-specificity principle).
Collaboration principle
Make assignments that require collaboration among learners.
Assign learners to groups in ways that optimise interaction.
2. Minimalism
The minimalism instructional design theory and practice is based basically on three key ideas about how people learn: (a) instruction should not obstruct the natural way people learn when they explore learning tasks; (b) people make errors and they learn from their mistakes; and (c) when approaching learning tasks, people make use of their knowledge and skills in the context of specific goals and expectations. 


3. Technical Affordances Guidelines
There are a number of general purpose principles of mobile learning that should be taken into account: 
Keep the information short, because mobile learning content is bite sized.
Make sure the learning components are relatively short in duration.
Do not use complex navigation and interfaces.
Along linear navigation, consider the possibility of non-linear design.
If you opt for non-linear navigation build a hierarchical structure of the content and provide access through drill-down navigation via hypertext links.
Provide a link to the launch screen on all inside screens.
Try to avoid using large, detailed images and graphs
Try to avoid horizontal and vertical scrolling.
If you use rich media, consider possible bandwidth issues. 
Make access easy. It is acceptable if you download information by PC first.
Take into consideration the cost factors of accessing mobile learning content.
2.3. STRATEGIES FOR EFFECTIVE MOBILE LEARNING
Learner attention
When developing mobile learning materials it is important to consider the reactions students should have when studying these materials. Foremost amongst these is learner attention. At the start of each course, strategies need to be designed to get and hold learner attention. This can be done by a carefully chosen phrase, as graphic or an illustration chosen and designed to arouse and hold learner attention. 
For learning to occur, the students’ attention must be directed to the learning materials which must gain and hold their attention and direct their attention to the most important parts of the mobile learning materials.
Learner focus
Mobile learning materials have to be designed to develop and support learner focus and learner motivation. The reason for this is that mobile learning, like other forms of distance education, does not usually take place in school classrooms or other locations specifically designed for learning. It often takes place with the student as a solitary learner, removed from the support of other students and of mentors, teachers and other educational personnel.
Relevant content
To maintain learner motivation and learner focus the mobile learning manager needs to ensure that the mobile learning course content is relevant: relevant to the course objectives, relevant to the students’ needs and relevant to the employment goals that are involved in the reasons why the student is studying the course.
The relevance of the content to the needs of the students who are enrolled is crucial to the success of any mobile learning courseware. It is often said that students will use mobile learning when commuting by train or metro, in downtime at airports and other locations, and at home or the office, if the incentive is great enough. If the incentive is that they will achieve their MBA or similar qualification, by this mobile learning study then the mobile learning will be successful.
Interactivity in mobile learning
The mobile learning manager should always check that interactivity is included in the mobile learning materials developed by his or her staff. Interactivity means that interaction is built into the materials in a way that stimulates the student’s mind to be ready to perform effectively the skills learned from the materials.
Successful educational interactivity has the following characteristics: it provides opportunities for practice and for applying the material learned; the interactivity is precisely focused on the learning task; feedback to the students’ interactivity is given to indicate correct or incorrect responses.
Retention and transfer in mobile learning
The mobile learning manager needs to check that the mobile learning materials developed by his or her staff focus on the retention by students of the knowledge learned. Accepted methods for achieving this are the provision in the learning materials of opportunities for the consolidation of what has been learned, opportunities for reflection on what is contained in the course and the provision of assessment for testing the knowledge and skills learned, either by self-assessment questions (SAQs), or tutor-marked assignments (TMAs) or assignments that are marked by the mobile device (DMAs).
Location and context sensitive mobile learning materials
Using software, which overlays digital sight, sounds and interactions onto the physical world to create immersive and interactive experiences and QR Codes, it is possible to produce location and context sensitive course materials for mobile devices. QR Codes are a form of visual data encoding that will support attaching device-readable data to the ambient environment, allowing a location to provide information to the user.
Mixed modes of representation attempt to augment learners’ meaning-making by enabling them to participate in a media-rich environment rather than viewing the learner as a consumer. New environments and visualisations are created where the physical and digital interact and inform one another in real time. Learners are enabled to construct content and place it in context using mobile devices so that other learners can access and add to it. 
Context-sensitive learning is a new area that holds great potential for enabling learners to engage in meaning-making through interactive practice. Context-sensitive systems are aware of the activities of learners and can thus offer to give assistance. 
2.4. PEDAGOGICAL FRAMEWORK
The introduction of new technology does not necessary implicate that existing pedagogies and learning theories need to be revised. Rather than creating a new pedagogy for new technologies, it better serves the practitioner to locate new technologies within proven practices and models of teaching (Beetham & Sharpe, 2007). Learning theories such as behaviourism, cognitivism, and constructivism, can provide guidelines on how to implement mobile technology in such a way that it enhances the students’ learning processes. 
From a behaviouristic perspective the learner has no influence on the standardised learning process. An example of using mobile technology from a behavouristic perspective is a drill-and-practice mathematics exercise through text messages on a mobile phone. The student acquires a body of knowledge through exposure to and mastering of the “correct” information. Experience of the world and individual interpretations of a body of knowledge will not be deemed significant.  It is assumed that students may passively acquire their knowledge base from an authority figure or professor who lectures in a classroom type environment.
From a cognitive perspective, the individual differences between learners are recognised and the learning process should be adapted to the individual needs. An example of the use of mobile technology from this perspective is using mobile phones to enable students to learn whenever and wherever they prefer. From a constructivist perspective, learners actively construct their knowledge through interaction with their environment and interaction with others. The learner through his or her learning activities imposes meaning on the world.  The learners construct their knowledge and understanding through the learning experience, this knowledge is constructed rather than discovered.
Compelling examples of the implementation of constructivist principles with mobile technologies come from a brand of learning experience termed ‘participatory simulations’, where the learners themselves act out key parts in an immersive recreation of a dynamic system. As a result of emerging technologies connectivism was proposed, which is not as much a learning theory, but a pedagogical view of what should be learned and why. (Verhagen, 2006) The core notion of connectivism is that the learning process must create interconnections for knowledge that are distributed over many actual and virtual locations. Using mobile devices can enhance the opportunity for making connections.
Some might suggest that mLearning technologies support individualism; others might say that it facilitates the application of constructivist techniques where collaboration and team work is enhanced and promoted. There is a need for a shared, progressive pedagogy for mobile learning that will provide the scientific basis for networked and collaborative learning in both a virtual and a virtual-augmented environment. It must accommodate different teacher and learner perspectives, promote learner-centered environments and collaboration among learners and between learners and educators and support ambient learning. The principles of Constructivism along with the main tenets of connectivism will inform the development of a pedagogy for a mobile learning course.
It should be noted, that besides learning theories, the different types of learning processes students can engage in determine how mobile technology should be implemented to support these processes. Learning processes in which information is studied independently, the mere distribution of structured information is sufficient. Learning processes which involve the acquisition of complex knowledge and skills require expert advice and performance support. Learning processes related to the construction of new knowledge or ideas, require the possibility of interacting with the environment and brainstorming with others. By basing the design and use of mobile technology on one or more of the aforementioned learning theories and processes, mobile technology will have a meaningful contribution to the learners’ performance and learning.
Most of the studies on the pedagogical aspects of mobile learning bring the discussion to and maintain it at a very general, paradigmatic level as little attempt is made to move to a more concrete learning design level (Copley 2007, Gaskel, 2007; Roschelle, Sharples & Chan, 2005; Siemens, 2006; Sharples, Taylor & Vavoula, 2008). Reasoning  about which of the theoretical paradigms – behaviourism, cognitivism, constructivism, or the recent, connectivism, is more appropriate for mobile learning is certainly important to discuss. More important, however, is to operationally define these positions in concrete instructional design steps, guidelines, and structure of content, whose effectiveness, efficiency and appeal to students, is also a subject of experimental investigation.
2.5. ASSESSMENT IN MOBILE LEARNING
It is important for the field of mobile learning that the assessment of students’ work should be just as rigorous in mobile learning as in other forms of educational provision. In spite of the dexterity of students today in data input referred to above it is unlikely that essay-type questioning, a feature of many European universities, would be feasible as a form of assessment in mobile learning. The reasons for this are the difficulties of data input for a considerable amount of text and the area on a mobile phone screen available for assessment. as illustrated by the area marked ‘test’ in the screen shot below. Nevertheless, e-learning has brought a large number of other methods of electronic assessment.
Assignments which are useful on small screens are short questions with automatic feedback, quizzes, multiple choice assignments and other assignments requiring little amounts of textual input from the user, such as a vocabulary test. It is possible to design multimedia assignments, for instance in Flash, such as drag and drop and other types of assignments if the device has support for them. Multiple choice questions with 4 possible answers fit easily on the screens of mobile devices.






3. MOBILE LEARNING - MOBILE DEVICES AND PLATFORMS
3.1. PHYSICAL CHARACTERISTICS OF MOBILE DEVICES
All mobile devices have a number of hardware features in common like the display, the battery, an input mechanism to allow the user to interact with the device, an antenna etc. but their characteristics can be distinctive of the different types of mobile devices (mobile phones, smart-phones and tablets) and of particular importance when these devices are also though for a m-learning use. In this light, it’s possible to distinguish the following features:
•	Screen size
•	Weight 
•	The interaction method
Range of screens
Mobile applications developers should provide support for multiple screen sizes and densities, reflecting the many different screen configurations that a device may have. 
To simplify and reduce the large number of combinations of screen size, it‘s possible to divide the range of actual screen sizes and densities into:
•	A set of four generalized sizes: small, normal, large, and xlarge
•	A set of four generalized densities: ldpi (low), mdpi (medium), hdpi (high), and xhdpi (extra high)
Some typical values you for common screen sizes are:
phone screen: 240x320 ldpi, 320x480 mdpi, 480x800 hdpi, etc.
tweener tablet like the Streak: 480x800 mdpi.
7” tablet: 600x1024 mdpi.
10” tablet: 720x1280 mdpi, 800x1280 mdpi, etc.
The interaction method
Mobile devices come in two choices of interaction: standard and touch-screen. Standard devices require you to use a physical keyboard to send and receive calls, navigate menus and access additional features. This is the case of the classical mobile phones. Touch screens allow to control the device by simply touching graphic buttons and images that appear on the screen, which senses the pressure of the fingers. Touch screens have a huge cognitive advantage over using an input device because they more closely resemble interactions with the physical world. 
Usually the tablets come with the touch screen without the physical keyboard. Lastly there are many high-quality smart phones that have both standard and touch screen. Although you can be innovative when designing contents for the mobile phone touch screen, remember that the same content could be accessed by traditional mobile devices without touch screen, therefore don’t limit the navigation or interaction to the touch commands or buttons.
Mobile sensors
Mobile sensors like the multi-touch display, accelerometer can be now exploited to create interactive contents, including educational games and simulations.
Magnetometer, GPS and cameras present in the latest mobile devices fully support location-based learning and augmented reality for educational purposes. Given a connection to the Internet via Wi-Fi or 3G, social networking from the mobile device becomes a breeze. This is all good for asynchronous m-Learning.
Listed below are some useful sensors in mobile phones used in m-learning:
Proximity sensor
Accelerometer sensor
Magnetometer sensor
Image sensor
Tactile sensor
Proximity sensor: A proximity sensor in a mobile phone detects the presence of users’ body and deactivates the display and touch pad of phone when it is brought near the face during a call. Proximity sensors are being incorporated in touch screen phones.
Accelerometer sensor: This sensor is incorporated to measure the acceleration of the device. In a mobile phone, a 3-axis accelerometer senses the orientation of the mobile phone and changes the screen orientation accordingly. It lets users switch between the portrait and landscape mode smoothly and neatly. In some phones, this sensor also plays a life-saving role, sensing the rate of change of acceleration resulted from a severe jerk from an accident. The sensor helps users make an automatic call for assistance to pre-assigned number, when they face severe and fatal jerk. It is also used for tap gesture recognition in the user interface for controlling an application. The accelerometer input can be an alternative to direct manipulation input to infer individual user styles within e-learning environments.
Magnetometer sensor: Magnetometer sensor measures strength, orientation, and direction of magnetic field.  This sensor orients maps automatically towards North, while navigating and helps find direction in an easy way. This sensor is also known by names such as digital compass or e-compass. 
Image sensor: Image sensor converts an optical image into an electric signal. There are two types of image sensors: charge-coupled device (CCD) & metal-oxide-semiconductor active pixel sensor (CMOS APS). CMOS APS is mostly used in a mobile phone camera to sense images. CCD is very good for digital imaging and is mainly used in professional, medical, and scientific applications, where there is need of high quality image. Some of the mobile phones also use CCD sensor for sensing images. 
The simplest use of the mobile phone camera in m-learning foresees the creation of Multimedia messaging (MMS) where the taken picture can be enriched with text or audio material and sent immediately. 
Tactile sensor: Tactile sensor is a device that is sensitive to touch, force, and pressure. Capacitive touch screen phones use touch switch, one of the kinds of tactile sensors. Touch switches detect the presence of finger or hand as well as stylus.
GPS sensor: it is basically a GPS receiver that uses the messages it receives from the GPS satellites to determine the position of the user with a precision of about 20 meters. The GPS is largely used in for location-based learning which is rapidly becoming one of the most pervasive uses of mobile devices. Location-based learning takes advantage of the ability of mobile devices to know where they are located and deliver information that is time- and place-relevant. The potential advantages are great: from basic uses such as guided historical tours to more complex applications for mapping, fieldwork, and immersive activities, location-based learning holds promise for just- in-time learning tied to a user’s physical location.
Intelligent sensors have made smart phone a complete device. The business phone and high-end multimedia phones segments are witnessing a trend of incorporation of more and more smart sensors to make the phone more intelligent, increasing its use for m-learning applications. 



3.2. CHARACTERISTICS OF MOBILE PLATFORMS
The modern mobile operating systems combine the characteristics of computer operating system with others that are typical for mobile devices such as touchscreen, GPS navigation, camera or cellular communication.
The most common mobile operating systems are:
Android from Google 
iOS from Apple 
Blackberry OS from RIM 
Windows Phone from Microsoft
Table 1 presents the advantages and disadvantages of the three most widely used OS: Android, iOS и Windows Phone.














Table 1. Android, iOS and Windows Phone- advantages and disadvantages
	
	Android
	Apple iOS
	Windows Phone

	ADVANTAGES
	Easy management
Popular among the end users.
Good documentation.
An open platform based in Java.
unlike Apple, Google does not put restrictions to developers of Android and all applications are accepted in Google Play (place for downloading Android applications) without prior approval.
Unlike the other OS you do not have to have a program like iTunes or Zune, to connect it to your computer.
	Easy management
High functionality and stable operating system.
Better quality of the software and technical maintenance.
Greater control over applications developed
	Windows environment is familiar to most users 
Uses standard Windows programs

	DISADVANTAGES
	the lack of approval on the application carries a certain risk
	Sharing files with PC - only through iTunes
Applications are available only from Apple Store
Problems with displaying Flash pages
	Sharing files with PC - only through Zune
Menus and commands are not optimized for touch screen



4. AUGMENTED REALITY TECHNOLOGY
4.1. AUGMENTED REALITY IN EDUCATION 
Augmented reality is an environment that includes real world and virtual world experiences. The nature of technology Augmented reality (AR) has the potential power to build a proper learning environment so as to satisfy the natural curiosity of students to explore the world according to educational tasks.
Augmented reality may help usher in a new era for education, one that is more capable of teaching students because it can engage them through a medium that is nearly universal with all consumers: Mobile technology.
Mobile technology and technology Augmented reality provide an opportunity for freedom, both teachers for integrated presentation and the students for advanced study of the problem, which according to constructivist views is a prerequisite for the manifestation of independence and selfinitiative.
Students do not require preliminary preparation to use these technologies. Technology Augmented reality is based on their intuitive perceptions and their personal preferences, and offers many opportunities to build sustainable long-term interest and motivation. The advantage of using AR systems instead of other technologies, is that results highly intuitive for people who have no experience with other computer systems. Thus, even the youngest students can enjoy a fun interactive experience.
The application of these technologies overcomes the limitations in terms of time, place and the size of educative materials. Students can use these technologies in the classroom and beyond, at a convenient time and have access to a plenty of information for learning.
There are two main forms of Augmented reality technology, currently available to educators. The first form is based on a visual metaphor, the second counts of spatial positioning. In the first method, the so-called. "markers" (such as QR code) which are visual cues can be "seen" by the camera of the mobile device. Markers are used to accurately determine the location and nature of the object. When the marker is decoded by software, digital resources for the object are provided (text, images, audio, video, 3D models). Spatially positioned apps use GPS and digital compass for determining the location and provision of digital resources for locating objects in this place. Regardless of whether the marker is detected or using spatial positioning, augmented reality is implemented in a specific context. A contextual information on what the user wants to visualize on the right place is obtained.
QR codes is a matrix barcode that contains information which is displayed after scanning the code.
Key benefits of the QR code, used as a marker in the AR applications, are:
Omnidirectional (at a different angle) and fast reading of coded information;
Ability to store different types of data: numbers, text information, binary data, Chinese, Japanese or Korean characters;
Ability to correct errors - allowing the reader to regenerate the missing content at a violation of the integrity of the barcode (spotting or detachment);
Large volume of the stored information;
The playback code occupies a small part of the surface for printing;
Compensation of deformation - the possibility of decoding even if the surface on which the QR code is printed is bent or distorted.

4.2. TECHNOLOGY "AUGMENTED REALITY" BY MOBILE DEVICES WITHIN THE ACTIVE LEARNING CONTEXT
Definition of Active Learning 
There is still no generally accepted definition of the term "active learning." The following definitions present a different view of the contents of this concept:
"Active learning" in short, includes all activities of students in the classroom other than passive listening to the instructions of the teacher. It involves listening, short written exercises, by which students show understanding of the material, complex group activities that enable students to apply the knowledge in real life situations and / or in the process of solving problems that are new for them (Paulson & Faust, 1998).
In active learning students are active during the lesson, they discover, process and apply information received. Active learning is derived from two basic assumptions: (1) learning is by nature an active effort, and (2) different people learn differently. Research shows that learning is successful when students are engaged in it.
In active learning students use their minds, study ideas, solve problems and apply the learned material. It is fun, rewarding and personally engaging. To learn something well, it must be heard, seen, to raise questions about it and discuss it with others. Above all, students need to operate - to judge things on their own, to give examples to test their skills, to make judgments based on knowledge that have or should acquire (Green, L, & Giannola, DC 2011).
Finding a learning strategy where students are more involved in the learning process - that underlies the "active learning." The idea of active learning is being developed over the past few years when cognitive psychologists have noticed that learning takes place better in terms of social interaction and less competition. Various methods in which students work together inside and outside the class, as well as during the lesson help for the realization of active learning. (Dolan, 1996).
Advantages of active learning:
Without denying the benefits of traditional pedagogical approach where teachers fully take responsibility for the learning process, active learning allows freedom of students to seek and offer solutions. This will create habits and skills of young people for lifelong learning, which is considered a critical factor for a successful career.
Research show that the effectiveness of the learning process increases greatly if it incorporates active learning - students are able to learn more and more carefully, to express themselves better, to make judgments, and durability of their knowledge is greater.
Active learning allows students to be engaged in the learning process. They are included in more and more varied activities than just to listen, and to a lesser extent are related to the place of receipt of the information (school, for example). They develop their learning skills for reading, writing and discussion as the greatest emphasis is on the fact that they themselves develop their own capacities and capabilities.
Techniques and strategies of active learning can be applied in class and outside of class.

Use of "augmented reality" technology by mobile devices for the purpose of active learning
The technologies used for the purpose of active learning, should provide the following four key characteristics of active learning:
1. Engaging different senses of students (hearing, seeing, feeling).
2. Using the hands.
3. Interaction and collaboration.
4. Construction of new knowledge based on what they have learned.
	
Engaging different senses of students
Research shows that students learn faster and durability of their knowledge is longer when the learning process involves not only their hearing, but their other senses. With regard to memory there are three types of students: "visual", "hearing" and "kinaesthetic".
"Visual" students. Most effectively learn and remember written information, diagrams, pictures and symbols. They are about 65% of all students.
"Listening" students. They are most effective in speech communication, in lectures and discussions. The written texts are not so important. Especially importance has the quality of speech - timbre, tone, strength. They are about 30% of all students.
"Kinaesthetic" students. They learn effectively through contacts and movements, imitation and practice. They are about 5% of the total.
	Using the "augmented reality" technology by mobile devices allows presentation and / or complement of the educational content with a variety of multimedia resources - text, still images, audio, video, 3D / 2D animation. The added advantage here is that this information is provided depending on the context or location of the student. Thus AR creates additional experiences for students, contributes to a better perception of curricula, stimulate the imagination and creativity of the students.
Using of hands
	The "augmented reality" technology with success can be used for the study of complex spatial concepts. Most often this is done by modelling of 3D objects. The students can with their hands to manipulate the model – to move it, to rotated it, to increase or decrease it (by zooming in or out the camera of the mobile device from the marker), thus objects can be viewed from different angles. This maximum closes interaction with virtual objects to the interaction with the physical ones and thus helps build visual images and spatial relationships among students.

Collaborative learning and learning through interaction
Collaborative learning (in some ref. sources it is translated as "learning through cooperation") and learning through interaction (collaborative and cooperative learning) are one of the most common training models used in active learning. It has been shown that they improve the skills for learning, thinking and communication skills. The main features of this study are defined as: presence of common purpose accepted by all, around the group to unite their efforts and be rewarded for the achieved result; the sense of individual responsibility, which means that all members of the group consciously contribute to the realization of the target; the teacher structures and guides the activities in groups.
	Regardless of the educational scenario, mobile devices can support interaction and collaboration of students. Students can interact with teachers and peers as synchronous or asynchronous communication can exchange resources through the camera of the mobile device. Moreover, camera, GPS, accelerometer, gyroscope of the mobile device are the main hardware components of applications (games) for augmented reality. The collaboration between students in this case is achieved by sharing common markers.
Construction of new knowledge
	One of the principles of active learning is that knowledge is not translated, but it must be constructed. To achieve this the learning environment must offer rich opportunities for learning through real life situations that require students to work together, follow their pace of work and cooperate with each other. All these conditions can be successfully achieved through a combination of:
Appropriate methods and techniques;
Appropriately selected digital resources;
The opportunities offered by augmented reality by mobile devices for joint learning;
The opportunities offered by augmented reality by mobile devices and for the use of hands during learning.





5. THE SPECIFICS OF PRESENTING DIGITAL RESOURCES AND THE ACCESS TO THEM FROM MOBILE DEVICES
5.1. DIGITAL LEARNING RESOURCES
The term digital learning resource is used here to refer to materials included in the context of a course that support the learner's achievement of the described learning goals. These materials consist of a wide variety of digitally formatted resources including:
•	graphics images or photos
•	audio and video
•	simulations
•	animations
•	prepared or programmed learning modules.
Digital learning resources are different from traditional physical textbook in many ways. One obvious difference is that digital learning resources can be multi-modal, which means that the communication can be made both visually and auditory. Furthermore, visual presentations in digital format can be made not only as still pictures but also as short video sequences or animations. An other difference is that digital learning resources can be constructed as simulations, where the simulator represents a physical environment in which it is safe and inexpensive to make dynamic experiments. 
One further dissimilarity is that most textbooks have been developed within the framework of the public school system with its specific traditions and rules regarding what kind of goals students should reach. Many digital learning resources have a different story – not necessarily emanating from the needs of the school system but a broader commercial market or social context.
A learning resource can refer either to any resource used by teachers and students for the purpose of learning, or to only resources particularly designed to be used in learning settings. To conclude, this means that by digital learning resources we understand any digital resource that is actually used for the purpose of learning.
Main characteristics of digital learning resources:
They are independent - each digital learning resource can be used independently from the other;
They are reusable - separate digital learning resource can be used in different situations for different purposes. This requires structuring and maintaining in a certain way.
May be merged - digital learning resources can be grouped into larger educational content.
Have a meta description through metadata - with the help of metadata describing contents of the digital learning resource and allows its indexing, search and reuse.

5.2. PRACTICAL CONSIDERATIONS IN DEVELOPING DIGITAL RESOURCES FOR MOBILE DEVICES
When we talk about learning systems, the educational content and how it is presented to the user is of great importance. Learners receive all their educational materials in traditional learning and e-learning in the form of text documents – books, leaflets, presentations, pdf documents. Coming to a new platform – the mobile, they have to change the way they accept and interpret data. The information conveyed on one screen for an e-Learning may need the equivalent of three or four screens on the mobile device.
The screen size is critical to presenting data to the user. Bigger images will force the user to do a lot of scrolling. Reading longer texts on a smaller screen makes the user uncomfortable and can cause serious eye problems.
Another way of showing the same content to the user must be found.
A solution to these problems are sound and video files. Long texts can be narrated. This way the learner doesn’t have to watch the screen and could sit relaxed and concetrate on the materials. Video files are an even better approach. Through such rich media the system gets more interactive: interesting animations like, for example, physical laws can be animated and therefore interactively explained.
TEXT
Usually all instructional designers and content developers have enough experience about building up text based content. Nevertheless, practitioners have already identified some text development specifics for mobile devices. These issues are mostly connected to the small screen size and the interoperability of the tools.
Textual content should be used for:
short pieces of information;
tips;
pathways through the system.
The following type font suite is the best for most of the available mobile equipment:
Arial, Helvetica, sans-serif;
Times New Roman, Times, serif;
Courier New, Courier, mono;
Georgia, Times New Roman, Times, serif;
Verdana, Arial, Helvetica, sans-serif;
Geneva, Arial, Helvetica, sans-serif.
Keep in mind that due to the small screen size using too many colours might be disturbing. It is more advisable to use less, but distinctive colours.
As was mentioned before readability is a key issue. Here we also have to think about the time learners have to spend with reading the text on their devices! Previous research showed that text based mobile learning is actually very exhausting! Reading long minutes on a mobile phone may make eyes tired quite easily. Therefore, we advise operating with as little text as possible.
IMAGES
A picture can tell a thousand words, therefore using images in learning content is highly recommended. Incorporating pictures in your content is not difficult but there are also some small, but important, details you may have to consider.
Nowadays most of the mobile devices have a 3.5'' screen, displaying 240x320 pixels, but the majority still prefer smaller displays due to the smaller price. When an image is uploaded to a mobile learning system it needs to be viewable and understandable by the student. Recommended image size is: 240 pixel maximum width and 320 pixels maximum height. The educational content creator should use larger images only if he is sure about the devices of the target group.
Nowadays every mobile device manufacturer supports its own standards and although there are attempts to settle on some international ones, we still face the problem with the image file format. As we know our computers support a vast number of image formats – JPEG, GIF, BMP, TIFF, PNG, etc.
The mobile devices, due to their smaller operational memory and slower transfer rates, must use a very good compressed, almost noiseless format. This format should also be supported by most mobile device manufacturers. It might also be a good idea to use PNG format for all images. The PNG format is accepted in almost all currently available devices.
AUDIO
Again, if an audio format is supported or not, depends on the manufacturer, but still all devices nowadays use the standard format WAV.
There comes another big problem – a minute of WAV sound with acceptable good quality is about 10MB, which will take a lot of time to download and process and also lot of money. Course material as sound could also be a lot longer – 5 to 10 minutes or even more.
Some tips to minimize file size:
Students don’t need perfect quality, unless the course is about music. Normally the human voice uses a frequency from 8000Hz to 16000Hz. So there won’t be considerable change of quality if a WAV file is converted from a 44kHz sample to around 8kHz bandwidth.
Record the audio in mono format. Very few devices nowadays offer true stereo sound from their loudspeakers and stereo sound is almost not needed for speech.
The last characteristic of a sound file is its bit rate. For high-quality sounds this is higher than 20kb/sec. For speech 7kb/sec would do perfectly well without loss of quality.
The tests show, that a high-quality wav file of 1 minute is about 10MB in size, and after using the above three tips for converting the file it was compressed to about 500kb.
VIDEO
The 3rd Generation Project has developed a standard for video files on mobile devices – 3GP (file format is *.3gp). 3gp is a container for video information. Every modern device should and must support this format. Resolution of a video (recommended 240x320 pixels) should again not be bigger than the user’s screen.
The video format underneath can follow two standards.
The first one is the so called H.263, which is the default 3gp standard. It is characterized by:
less compression;
poor quality;
easier to implement.
Therefore, it is supported even by older mobile devices. Sound contained in the file should be the standard AMR or AAC.
The second format is the H.264. It allows better compression without losing much of the quality. The drawback of this method is that the implementation of the parsing algorithm is heavy and cannot be implemented on every device.
The H.264 format is also an extension to the MPEG-4 called ‘Part 10’ by the standardization authorities. It is interesting to note, that this format is used also on other platforms like YouTube, Blu-Ray discs, Adobe Flash Video, etc.
Table 2. Comparison
	H.263
	H.264

	Older mobile devices used the, easier to implement on weak devices, format H.263. This format has a limitation in the size of the video, where the maximum is set at 176x144 pixels. Displaying textual information on such a small space is pointless, because of the small amount of information, that it can contain.
	If the user has a more modern device – with a
bigger screen and better calculation power,
then it is probable that it supports the better
format H.264. This format allows larger video sizes and in video files encoded with it is also possible to place text.


There are a couple of simple ways to create video from learning content:
using a Web screen-recording tool (for example Camtasia);
converting a PowerPoint content directly to video format. You create your content in Power Point, add animations, synch narration and convert directly to video format.
The following conclusions can be made:
1. One of the advantages of designing mLearning is that it forces us to express the most with the least; it compels us to design concise, elegant content and remove the superfluous.
2. If the information can be shown interactively – in the form of animation or video, then results could be better than expected.
3. Downloading larger files could cost more at some places, according to the data plan of the user. Therefore it is best to use lower bit rates for audio and video, and make the video screen smaller.
4. Textual content should be used for short pieces of information and tips.

6. THE SPECIFICS OF THE TRAINING OF THE TARGET GROUPS – mRIDGE CASE
6.1. PROFILE OF ROMA CHILDREN
Romani community is encapsulated and non-integrated into the society as a whole. Nonrecognition of universal and European values like education, democracy, citizenship, the very peculiar application of concepts such as freedom, democracy, tolerance and solidarity, form a very special status of the group. Because of the statutory nonrecognition of Roma as a different group, educators face the complex task to adapt the existing educational models to the psychological and pedagogical characteristics of the community and to seek flexible approaches within the existing educational standards.
The low educational outcomes of Roma children are a function of the general attitude towards the education in general. The reasons are bad discipline, specifics of motivation, undeveloped ability for self-regulation of behaviour. It should be noted the absence of the family as a major factor for motivation and adequate self-assessment.
At the same time children have a high degree of empathy and a passion for creating authorities but educators do not benefit sufficiently from these characteristics. The low accumulation of intellectual and cultural potential can be compensated to some extent by high expansiveness in communication and well-developed intuition. In this sense, educators can use practical modelling in subjects such as biology, chemistry, physics, man and nature, and virtual tours in geography and history as well. At the same time Arts subjects could complete the process with the introduction of emotional and psychological aspects. The moment of modernity imported by modern technologies should be used to increase the level of knowledge and skills. 
The majority of students have mobile phones, only few of them - smartphones. The children do not have Internet access at home, which precludes from using of email, social networks and various mobile applications. At school the students use the mobile devices primarily for retrieving information. Students on the other hand express readiness to learn by using mobile devices and to go beyond the hyperstructured and conceptually ordered process.
Observations of experts drawn from the work in class and from tests have shown that students hardly succeed in retrieving causal relations from purely textual information, whether offered in oral or written form. They much easier draw conclusions on practical demonstrations, combination between text and images, illustrations, diagrams and tables. Students like presentations, short movies with audio, which can significantly increase the percentage of remembered information.
In the preparation of the pupils' profile several problems have emerged, which are a major obstacle to the advancement of the educational process. First of all, this is the low educational level of the whole community, part of which is the pupils in the school. The main problem is the lack of knowledge or poor knowledge of Bulgarian. This creates a problem for the learning content of all subjects. Compensation is related to the search for attractiveness and imagery. The community is encapsulated and not integrated into society as a whole. 90% of the group lives in extreme poverty, too far from healthy and hygienic order. In most cases, both parents are unemployed and have no education, rely on their families' livelihoods for social benefits and occasional temporary employment. The pattern of living is a profaned patriarchal - crowded families, where children are of different marriages and where the family feeling is replaced by a sense of belonging to the community. It can be said that there are processes of social self-isolation in the community. The lack of recognition of universal and common European values ​​such as learning, democracy, civil spirit, law and the quite specific application of concepts such as freedom, democracy, tolerance and solidarity create a very special status of the group and create too complex model to apply in the Bulgarian educational reality. The legal non-recognition of the group for being a different one creates a problem for the adaptation of existing educational models to the psychological-pedagogical characteristics of the community.

6.2. PROFILE OF CHILDREN WITH HEARING AND MENTAL  IMPAIRMENT
In Secondary School for Students with hearing impairment "Prof. Dr. Stoyan Belinov" and Mina School in Craiova teach children from an early age, they pass through adolescence and depart from the educational establishment as conscious and educated young people with a specific profession. At the age of three, they go to the kindergarten at the school, undergo pre-school preparation. They complete initial, primary and secondary education.
Which is the most suitable age or stage for participation in the experiment? Vocational training at the secondary level is based on the knowledge and skills acquired in the years of pre-secondary education. Primary training is the most difficult and important stage: learning the letters and numbers, learning the concepts which the hearing children use from an early age, forming skills for activities corresponding to individual needs, hygienic and behavioural habits, and many others. At the end of the fourth grade, students are aware of the importance of the primary teacher, rehabilitator and educator, and that almost everything they know and know owes to them. They are deeply attached and somewhat afraid of the upcoming separation. Upon graduation, there is a period of serious adaptation. In V class, subjects become more and more complex. The classroom includes many new teachers. Students start the year with new expectations, but they face many complexities: different requirements of individual teachers, communication difficulties, more complex homework, classroom work and textbooks. Thus, psychological uncertainty and suspicion arise. Only in the middle of the 5th and the beginning of the 6th grade and thanks to the serious pedagogical work accompanied by the help of the family the overcoming of the transition in this educational degree begins. It was also one of the reasons to choose the students from the 7th and 8th grade for participants in the pilot project. Children with hearing and mental impairment have already gone through the psychic barrier and feel completely safe and capable, have a better vocabulary for learning concepts and understanding the phenomena and processes. They have self-conscious learning ambitions and a greater interest in the learning process, satisfying their individual needs.

The level of social adaptation and the level of the established skills and knowledge of students is low. This is due to many factors: hearing impairment, presence of other disease in many children, social neglect, difficulties in communication within the family and with others, personal peculiarities of character.
Educational environment is very specific. This requires the use of an individual approach to each one, in any mode moment: training, rehabilitation of hearing and speech, educational moments, self-study, free time. Techniques are considered and applied to the capabilities of each child.
Mostly all teachers use digital resources (text and pictures) in order to increase efficiency especially in teaching subjects and rehabilitation of hearing and speech. Some support the process by means of video and very rarely – by movies. The reasons are different: no Internet in school, students’ access to computers only in IT classes, which are held in a specially designated lab or labs for Hearing and Speech Rehabilitation, insufficient skills of some of the teachers to work with modern technologies.
The students are very interested in using mobile devices, except for a few children with multiple disabilities. Most of them have their own phones, and some have laptop or home computer. Very few of the students can seek basic information. Basically, all use communication applications: Skype, Viber and Facebook. The modern mobile devices are very important for children and for all deaf people. They enable them to constant communication through facial expressions and speech by gestures between them and the opportunity to communicate with hearing people by writing.
All respondent children believe that mobile devices will help them in planning and understanding of the learning material, mostly by watching video films and clips.

6.3. PROFILE OF UNEMPLOYED PEOPLE
The socio-economic profile of Smolyan region in its overall appearance does not change much in recent years. Negative demographic trends are growing and the population of the area decreases. Economic development is characterized by different dynamics, but is still low compared to average indicators for the country and other regions of the SCR (South Central Region). As a result of the ensuing economic crisis it is the increase in the unemployment rate. Unemployment in the region is still above the national average level. Smolyan region is on the fourth place by the most unemployed people in the country. Bulgaria loses about 2 billion levs from the fact that many young people neither study nor work or educate.
20% of Bulgarian youths do nothing, they are about 250-300 thousands of young people, for which the state loses incomes, because of their passivity in the labor market. This puts us one of the first places in Europe by number of young people who do not do anything. They are not active at school, some of them drop out of education due to poverty. 
There is a strong correlation between low literacy, low educational attainment and unemployment. On the flip side, many activation programmes are designed on the assumption of people having stronger literacy and numeracy skills than exists in the population. This limits the opportunities for people who are unemployed with literacy and numeracy difficulties. Unemployed adults who have gaps in their basic skills or no qualifications often take a long time to get back into jobs. Unemployed adults need help getting a job but have gaps in their basic skills.
There is a strong association between a person’s education/training history and their employment outcomes, participation in lifelong learning, levels of civic engagement and quality of life and individual well-being. All of the good work that will be to fully integrate the “Further Education” and the “Training” – and it is substantial – is aimed at improving learner access and outcomes for all who will engage in Further Education and Training (FET) so that they too can fulfil their potential and meet their career, employment, personal or developmental aspirations. [http://educationmatters.ie/evolution-in-further-education-training-sector/]
We must focus on the increased attractiveness and use of online learning. A key advantage of online learning is that it can offer access to training when, where, and at a pace that suits the individual learner.
6.4. PROFILE OF TEACHERS
The success of learning technologies depends on the extent to which they take into account the existing learning context. Educators should be involved throughout the entire process of designing, developing and implementing mobile technology integration. They need to ‘accept’ and ‘embrace’ this innovation in order to successfully integrate it in their teaching practices. Most of teachers possess several types of mobile devices and they use them frequently for communication, information access, social interaction, and less frequently for teaching and preparing teaching materials.
Additionally, educators need to be trained how to apply mobile devices in their practices. To integrate computers in classroom practices, researchers were addressing the need that educators should be computer literate; in this case they have to be mobile literate. This is a greater challenge because they have to deal with various types of equipment (hardware) and software. The role of the educators needs to move towards facilitation and not teaching.
As a general conclusion, we can observe that both students, as well as teachers, agree upon the fact that mobile technologies represent a useful tool in the process of teaching and learning for high school students with disabilities. Nevertheless, there is a difference in perception: the students are more interested in getting media information as quickly as possible, while the teachers are more focused on the educational benefits of the Internet. 


7. IMPLEMENTATION OF FOUR EDUCATIONAL SCENARIOS – mRIDGE CASE
Four educational scenarios:
Encouraging interactivity in training Roma students by means of mobile devices;
Training hearing impaired students with the help of mobile devices;
Use of mobile technologies to expand training opportunities for students with musculoskeletal disorders;
Use of mobile devices for distant training of unemployed people.
The design of educational scenarios is based on the following prerequisites: 
•	The implementation of the “augmented reality” technology by using mobile devices in the educational process allows for applying specific approaches, based on the modern pedagogical theories and their realization in practice, what is due to the fact that it can be implemented successfully in training. Thus the interest toward attending study will be increased, as the students will look at their classes as a place for interesting and creative activities. 
•	The use of mobile digital resources during the lessons will practically contribute to students knowledge and skills integration and forming competences in various fields of knowledge. The students with special needs will be encouraged, by means of increasing their motivation and self-assessment for obtaining better education with a view to a better perspective for their socialization and fulfilment in life.
•	Appropriate use of “augmented reality” technology on mobile devices in training creates prerequisites for full control over the basic components of the material. 
•	Training with the help of mobile devices has the potential to enhance the access to education for students, to create supportive learning environment, adaptive to their individual needs. Advancement in development of mobile technologies creates prerequisites for facilitating the online students in three main areas: Information resources delivery; Access to training resources; Interactive communication between educators and students. The main advantage, offered by training with mobile devices to students with special needs is that it removes the spatial barriers in front of them – the physical classrooms become unnecessary in the traditional sense of this word and the students can join a course from a place and at time, chosen by them.
•	The fourth scenario addresses people who do not have access to education as it is far away from their place, because of lack of finances, or because of socio-economic isolation. In times when big groups of people permanently remain outside the labour market, taking measures to increase employment and organizing retraining and motivation of the unemployed people are of primary importance. Obtaining additional training and qualifications is a prerequisite for start a job. For this scenario a package of courses for initial vocational training will be developed based on the platform for electronic training DIPSEIL.
The previous experience of the team members and the results, obtained during the study of the “augmented reality” technology and its application in education gives us reasons to expand the study to different groups of users in various educational and training contexts. The character of the “augmented reality” technology has the potential to build an appropriate learning environment to satisfy the natural curiosity of the students and give them the chance to get to know the world in accordance with their educational objectives. The use of these technologies does not require from the students any preparation in advance. The “augmented reality” technology is based on their intuitive preconceptions and personal preferences and offers very good possibilities for building steady interest and lasting motivation. 
Scenario 1. Encouraging interactivity in training Roma students by means of mobile devices
Roma has its own specific characteristics and needs and their integration seeks alternative methods and approaches that will be able to render the necessary influence. The use of multimedia resources in education by mobile devices would be appropriate, because they incorporate something new, figurative and attractive, which has a real chance of a beneficial effect on the motivation of the minority group.
The focus of the scenario is placed on the ethnic minority groups - Roma students at risk of dropping out. The use of an innovative method of training for improving the conditions for access to education aims at making the schools more attractive by building up a supportive educational environment, by enriching with appropriate for the particular age school materials and school-aids. 
The study is addressed on the one hand to facilitating teachers working with Roma students in organizing and conducting their training process by giving them the opportunity to update this process by implementing new teaching practices. On the other hand, conditions are created for these students to better acquire the school content by integration between the real and the virtual worlds. 
The formulation of the objective is based on the following prerequisites: 

The implementation of the augmented reality technology by using mobile devices in the educational process allows for applying specific approaches, based on the modern pedagogical theories and their realization in practice, what is due to the fact that it can be implemented successfully in training. Thus the interest toward attending school by the children from minority groups will be increased, as they will look at their school as a place for interesting and creative activities. 
The use of mobile digital resources during the lessons will practically contribute to Roma children’s knowledge and skills integration and forming competences in various fields of knowledge. The children will be encouraged, by means of increasing their motivation and self-assessment for obtaining better education with a view to a better perspective for their socialization and fulfillment in life.

Scenario 2. Training hearing impaired students with the help of mobile devices
Unlike hearing children, the children with hearing impairment perceive information mainly visually, as their visual sensitivity is highly developed. Therefore in their training visual stimuli are used, which facilitate the process of memorizing the information. 
The newest groping today in the modern education of hearing impaired children are related to implementing new educational electronic technologies and, in particular, interactive educational multimedia resources. This makes education more dynamic and adaptable to the individual peculiarities of the hearing impaired students. Specific feature of the multimedia resources is the possibility for high level of visualization of the school content. The integration of static illustrations and dynamic video, accompanying the text, gives possibilities to observe and study the changes in the different processes from a different angle. This, undoubtedly, facilitates learning and makes the process of training more effective.
Appropriate use of “augmented reality” technology on mobile devices in training hearing impaired children creates prerequisites for full control over the basic components of the school material. 
The study is addressed, on the one hand, to facilitating teachers working with hearing impaired students in organizing and conducting their training process by offering them the opportunity to update the training process by applying innovative pedagogical technologies: training, using the “augmented reality” technology on mobile devices. On the other hand, it will contribute to overcoming the learning difficulties, which are due to the specific extent of the hearing impairment. 
Special attention will be paid to training the teachers in advance how to use the mobile technologies in the process of training. 

Methodical variants of the use of augmented reality technology for   Scenario 1 and Scenario 2
	The construction of educational technology of teaching of the educational content using augmented reality complies the following factors:
Psycho-physiological characteristics of Roma students and students with hearing problems;
The principles of active learning.
Educational technology includes three methodological options to carry out the learning process.
In methodological option 1 QR Codes are printed on transparent film, which is placed on the relevant page of the textbook. For each page of the book, for which there is multimedia content created, there are transparencies with a corresponding QR code.
	Under this option, the teacher plays a leading role in organizing the learning process. he:
Sets the pace of work so that all students can work simultaneously;
In the course of the lesson he organizes a targeted surveillance of multimedia resources related to the QR code.
This option is suitable for students of all ages. 
	In methodological option 2 the QR Codes are printed on separate worksheets made according to the theme of the lesson. Students work in pairs, but alone, without the intervention of the teacher. For the monitoring of each individual resource, completing the questions and tasks of the worksheet to it a fixed time is allocated. After the expiry of this time the answers are checked collectively and if necessary the teacher gives further clarification. In this methodological option the teacher has again a leading role in organizing the learning process, as the pace of the work is set by him again. Here, in contrast to the methodical Option 1, independent work of students has a greater share. Students read tasks, prepare joint responses and only then participate in the lecture organized by the teacher. This option is suitable for older students (junior high and high school), as is consistent with their experience using mobile devices for work groups and participate in the conversation.
	In methodological option 3 worksheets with printed QR Codes are used again, but the organization of learning is different. Students observe all the multimedia resources in pairs and alone (without the intervention of the teacher), answer all questions and problems from worksheets. Shortly before the end of the lesson collectively check the answers again. The main differences between this version and version 2 are as follows: 
There is increased the individual work of students - the intervention of the teacher is only at the end of the lesson to examine and summarize the results;
This option provides relatively good job opportunity students to follow their own pace of learning (as far as it is possible in the class-classroom system of education).
	Choosing this option is linked to the idea to increase autonomy in the study of topics and to provide conditions for shared learning.
Scenario 3. Use of mobile technology to expand training opportunities of people with musculoskeletal disorders
Training with the help of mobile devices has the potential to enhance the access to education for students with musculoskeletal disorders, to create supportive learning environment, adaptive to their individual needs. Advancement in development of mobile technologies creates prerequisites for facilitating the online students in three main areas: 
Information resources delivery; 
Access to training resources; 
Interactive communication between educators and students.
The main advantage, offered by training with mobile devices to students with musculoskeletal disorders is that it removes the spatial barriers in front of them – the physical classrooms become unnecessary in the traditional sense of this word and the students can join a course from a place and at time, chosen by them. 
The effectiveness from the use of the platform for electronic learning DIPSEIL (http://env.dipseil.net/v3) in training students with musculoskeletal disorders will be studied; the platform will provide adequate educational services for building professional technical competence. This approach will contribute to overcoming the difficulties in the process of learning, which are due to the specific impairment.
Scenario 4. Use of mobile devices for distant training of unemployed people
This scenario is addressed to people who do not have access to education as it is far away from their place, because of lack of finances, or because of socio-economic isolation. In times when big groups of people permanently remain outside the labour market, taking measures to increase employment and organizing retraining and motivation of the unemployed people are of primary importance. Obtaining additional training and qualifications is a prerequisite for better employment.
For this scenario a package of courses for initial vocational training will be developed based on the platform for electronic training DIPSEIL.
Advantages, offered by distant learning to unemployed people from remote areas are: 
It removes the spatial barriers – the physical classroom now becomes unnecessary and the students can join the courses in the virtual learning environment from a place on their choice;
Removes the time barriers – thus the various styles of learning are satisfied and the students follow a flexible schedule of learning in convenient for them time;
Removes the dependence on the basic paper source of information (mostly a textbook), wherein a possible potential advantage is the access to more up-to-date and relevant information;
Increases the commitment of the students to the learning process. This can happen in practice by facilitating the access to information and by wider choice of available materials.   

Use of the platform for electronic learning DIPSEIL for the needs of the third and fourth scenarios

DIPSEIL (http://env.dipseil.net/v3) is a platform for electronic learning, giving possibilities for designing, development and offering resources for the educational process, characterized by ensuring help for the students when necessary and as much as required, so that they can deal with real assignments in the context of a problem-based type of education. 
The assignments in DIPSEIL ensure the combination of the following elements: 
Description of the assignment (Task description);
Training part (theoretical information), specific for the assigned task (Task-specific training);
References and additional information (Reference information); 
Instructions on the way of performing the task (Instructions how to perform); 
Pieces of expert advice (Expert advice) – help the students to make decisions whenever a problem arises. 

According to the needs and capabilities of the students, educational modules/courses will be developed and adapted on the platform for electronic learning DIPSEIL. By means of this platform individual support will be provided and individual approach will be applied. To enable students to participate fully in the learning process, when developing the educational courses, both the capabilities and requirements of the particular group of students should be precisely analysed and well-grounded choice of the most appropriate mobile technology should be made for development of digital resources, adequate to their needs. 
1. For the students with musculoskeletal disorders educational modules from a Master’s degree course will be adapted. The use of the mobile technologies has a key and facilitating role in offering educational resources to students with musculoskeletal disorders because of the fact that mobile technologies give a flexible access to a wide spectrum of information and educational digital resources, tailored to their needs. They allow online courses to be accessed from mobile devices at any time and from any place.
2. For unemployed people a set of courses for professional qualification will be developed, based on the platform for electronic learning DIPSEIL. It will give a possibility to include in the educational system people, isolated for social-economic reasons.




8. MDR MODEL mRIDGE CASE

mRIDGE MDR Model consists four main elements: 1) content, 2) process, 3) product and 4) learning environment. And everything starts and goes to Methodology. Methodology document is a separate document, published on the mRIDGE Web portal.


1. Content
Lesson content should cover the standards of learning set by the state educational standards. In a standard class situation: some students in a class may be completely unfamiliar with the concepts in a lesson, some students may have partial mastery, and some students may already be familiar with the content before the lesson begins. The teacher may differentiate the content by designing activities for groups of students that cover various levels of Bloom’s Taxonomy (a classification of levels of intellectual behavior going from lower-order thinking skills to higher-order thinking skills). The six levels are: remembering, understanding, applying, analyzing, evaluating and creating. Students who are unfamiliar with a lesson may be required to complete tasks on the lower levels: remembering and understanding. Students with some mastery may be asked to apply and analyze the content, and students who have high levels of mastery may be asked to complete tasks in the areas of evaluating and creating.
Examples of differentiating activities:
Match vocabulary words to definitions.
Read a passage of text and answer related questions.
Think of a situation that happened to a character in the story and a different outcome.
Differentiate fact from opinion in the story.
Identify an author’s position and provide evidence to support this viewpoint.
Create a PowerPoint presentation summarizing the lesson.
What is the situation in mRIDGE classroom in four scenarios:
Scenario 1. Roma children have a highly developed object-figurative thinking and are difficult to move towards abstract-logical thinking. Therefore, the transition from primary to lower secondary education is very difficult. The tight purely scientific content of the individual subjects does not provoke an intellectual effort, but a denial of learning and often leads to secondary illiteracy and often dropping out of school. It is particularly difficult for teachers to adapt the curriculum. In this sense, technological expansion, presented in a light and fun way, would help to gradually break down patterns that deny education as a value. Observations of work-based specialists, tests and controls on individual subjects indicate that students have difficulty coping with causal links from purely textual information, whether oral or written. Much easier for them is to draw conclusions in practical demonstrations, added to text images, and they like illustrations. They are eager to present presentations and short films with sound, which significantly increases the rate of memorizing information.
Scenario 2. The subjects in Scenario 2 were in science education – the idea was physics and astronomy textbooks to be more interesting and desirable, but science itself is quite complex. Much of the laws, processes and phenomena studied are abstract, require verbal descriptions with precise physical notions, good command of dimensions, formulas, and many dependencies. Children with hearing and mental impairment do not have a rich vocabulary, they do not use many scientific concepts. Those who are present in their speech are elementary and mostly connected with the surrounding world. In most cases, parents and teachers support the personal development of students with special educational needs insofar as they turn into useful young people for themselves and for society. In this context, it is very important for children to build up knowledge about the world available to them, to enrich their vocabulary with the concepts learned in the classroom, to learn skills and expand their view of life. For this purpose, they should not lose interest in school and school subjects. This has led us to believe that Biology and health education is one of the subjects to be involved in the experiment. Children learn about anatomy and receive answers to interesting questions about the human organism in particular and nature as a whole. We believed that visualization or animation using IT resources would contribute to understanding the systems and how they interact.
In the 8th grade subject Geography and economics studies Europe, the Balkan Peninsula and Bulgaria. The project had to support the learning and understanding of natural processes and phenomena; the importance of natural resources to people's lives and the demonstration of the need for their rational use and protection of the environment. We believed that an improved textbook and more interesting lessons would help to achieve lasting learning by understanding the geographic concepts that are generally a part of the vocabulary of every average educated person.
Scenario 3. Training with the help of mobile devices has the potential to enhance the access to education for students, to create supportive learning environment, adaptive to their individual needs. Advancement in development of mobile technologies creates prerequisites for facilitating the online students in three main areas: Information resources delivery; Access to training resources; Interactive communication between educators and students. The main advantage, offered by training with mobile devices to students with special needs is that it removes the spatial barriers in front of them – the physical classrooms become unnecessary in the traditional sense of this word and the students can join a course from a place and at time, chosen by them.
For the students with musculoskeletal disorders educational modules from a Master’s degree course were adapted. In fact, students in Scenario 3 are very close to the traditional classroom, as they answer to the standard class situation: some students in a class may be completely unfamiliar with the concepts in a lesson, some students may have partial mastery, and some students may already be familiar with the content before the lesson begins. Physical disabilities do not matter for the way and extent of learning the content of the study material. The teacher may differentiate the content by designing activities for groups of students that cover various levels of Bloom’s Taxonomy.
DIPSEIL (http://env.dipseil.net/v3) is a platform for electronic learning, giving possibilities for designing, development and offering resources for the educational process, characterized by ensuring help for the students when necessary and as much as required, so that they can deal with real assignments in the context of a problem-based type of education.
Scenario 4. This scenario is addressed to people who do not have access to education as it is far away from their place, because of lack of finances, or because of socio-economic isolation. In times when big groups of people permanently remain outside the labour market, taking measures to increase employment and organizing retraining and motivation of the unemployed people are of primary importance. Obtaining additional training and qualifications is a prerequisite for better employment. 
The content of the course should be consistent with the level of knowledge and skills that, according to the initial analysis, corresponds to compulsory basic education. That is, we talk about elemental technical literacy. Through the course developed, students should be able to obtain basic technical knowledge and skills for handling technical equipment, which will enable them to be employed in industry startups, ie they will have the opportunity to work, have revenue to continue their education.
According the fourth scenario “Use of mobile devices for distance learning of unemployed” PU developed a course “Introduction to Electronics” for initial qualification in accordance with the specific character of the platform for electronic learning DIPSEIL.

Example of the content in Scenario 1,2

PLAN-SCENARIO OF LESSON
Light spectrum
Goals:
1. Updating and generalization of the concept of light.
2. Clarifying what white light is
3. To acquaint students what spectrum is
4. What is causing the color of objects



Expected results: 
1. To know that white light is complex and consists of many colors (experience with Newton's prism rainbow) bundle of these colors is called a spectrum of white light
2. Connect the colors of  objects with the properties of light.
3. Understand that bodies have color because they reflect in different ways and absorb light beams of different colors.
4. Understand what determines the color of objects
Plan of the lesson’s flow
1. Newton’s attempts
2. Spectrum of light. Rainbow.
2.1. Spectral colors
3. Color of objects
3.1. Depends on their ability to affect differently the different colors
3.2. Depends on the spectrum of the incident light
3.3. Depends on the perception of the human eye

Lesson’s flow
	Teacher’s activity
	Student’s activity

	 1. Update knowledge of light from previous lessons through in-: 1. What is light? 2. How does the light spread? 3. What is reflection and refraction of light? 4. Have you seen the beautiful rainbow that appears after rain. How do I get these beautiful colors?
It tells how over the years, scientists have given different hypotheses about the color of their bodies and experimental establishment of Newton that white contains all the others.
	1. Answer the questions:
examples – something that shines; fire of the sun; straightforward; mirror; on the border of two areas / If they have trouble answering assist with sample images /.


	2. A new theme is entered and recorded on the board: "SPECTRUM OF LIGHT"
I experiment: Newton lets a sunbeam through a narrow opening in the curtains of a darkened room. The beam hits a glass prism and emerges from its opposite wall, but enlarged and colored.
II experiment: He puts prism that collects rays and a white light appears – a video
Conclusion: the white light is comprised of colors and colors mixed create white light
	2. Includes the following activities:
- They observe aids - video;

Work with the materials given by the teacher – transperant with QRCode inside the book, or a page with the QRCode. Point the camera of the mobile device to a QR-Code. Wait till the application will read the QR-Code and download some short information about the multimedia material. Press on the “Play” button. The application will then download and decrypt the multimedia material, and then play it on the device. While watching the video, the student can stop the playback anytime by double-tapping on the screen.

Question: what is the white light and what generates white light?
Engage in conversation.
Textbook:

•Rainbow ;
• Prism Figure 1;

	Records on the board the first point of the plan.

          1. Attempts Newton
2. Spectrum of light. Rainbow
	3. Records in the notebook first and second point of the plan.
Q: Which color of the rainbow is the most visible and which the least? Take a look at the Figures in the textbook.
- Most - violet;
- Least - red;

	Make a conclusion that the decomposition of white light into its constituent colors occurs because the colored rays are refracted at different angles: the most - violet, and the least - red beam.
So: The shaft of colored beams constituting the white light is called the spectrum of light.
  Now we can explain the rainbow: the role of the lens plays a huge amount of water droplets that are present in the air. Sunbeam entering into droplets by bends and breaks of colors which again are refracted at different angles. Since the broken colored rays can only be seen at a certain angle, if we approach the rainbow, it "disappears".
             3. Color of objects.
	 4. Listen explanations.


	5. If we illuminate the text in Fig. 5 in a darkened room with red letters, red letters will not be visible because it will merge with the background that becomes red, but black points will be visible. However, if we illuminate the text with white light, we will see all of the letters with their colors.
CONCLUSION: The color of the body depends on the colors that are contained in the light that is illuminated.

We need to know that the color of bodies depends on the color of light that illuminates or color of bodies depends on 1) their ability to reflect different colors in different ways  2) of the spectrum of the incident light

6. To summarize: with additional tasks and questions
	    5.Question: Which letters will be seen from Figure 5?
- Different answers are expected















6. Questions and tasks from the textbook:
Observe and give answers



Example of the content in Scenario 3 and 4. Courses are available on http://env.dipseil.net/v3
To enter the course “Introduction to Electronics”:
User name: mridge_learner@dipseil.net
Password: mridge







2. Process
Each student has a preferred learning style, and successful differentiation includes delivering the material to each style: visual, auditory and kinesthetic and through words. Not all students require the same amount of support from the teacher, and students could choose to work in pairs, small groups or individually. While some students may benefit from one-on-one interaction with a teacher or classroom aide, others may be able to progress by themselves. Teachers can enhance student learning by offering support based on individual needs.
Examples of differentiating the process:
Provide textbooks for visual and word learners.
Allow auditory learners to listen to audio books.
Give kinesthetic learners the opportunity to complete an interactive assignment online.
In order to measure the effect of mRIDGE project not only in terms of marks in the form of average grade result and number of absences, but also through analysis of motivation, questionnaires were prepared, which 70 students (in Scenario 1) completed before and at the end of the experiment. The survey at the beginning of the project raised questions about students' attitudes towards learning, as well as questions aimed at correcting the discrepancy rate in the responses due to lack of understanding the question or spontaneous answer, given that the target group is extremely inert and therefore incorrect when submitting information. Based on the understanding that individual subjects cannot independently create motivation facilities for themselves, the questionnaire also raised questions related to the irradiation of the methods used on the attitude to the learning process as a whole. The analysis of the survey showed firstly that the students did not perceive the questionnaire as being bound to a particular task and answered the questions outside any context, rather emotional, which is actually good in the sense of lack of precondition of the results. What is clear is that children are not impressed by the learning process. It is perceived as a mandatory part of his life, but not necessarily needed. Students would like the school to be a place where nothing is done but where it is interesting. In their responses, the children have suggested that too high a degree of science and conceptuality hampers awareness and interpretation of the practical aspects of knowledge. The task of the mRIDGE project is to accurately re-accentuate these aspects and, through visualization and attractiveness, to create conditions for enhancing competencies.

The basic learning strategy with which the students agreed, and also, most often practiced by teachers, in Scenario 1 and Scenario 2), is memorizing and correctly pronouncing and writing out concepts and as many words as possible in order to improve vocabulary. Unfortunately, many of the concepts remain unlearned and meaningless, and the learned ones are forgotten due to uncomfortable mechanical memory and after a certain period of time they are not reproduced by the students. This hinders the work of the team and reduces the educational needs and capabilities of the children. Accordingly, it also leads to difficulties in explaining basic laws, phenomena and processes.
The new technologies and the various methods we try to use partially in the educational process stimulate interest in some students. There is a result, but it is not enough. An individual approach is constantly being applied, specific training activities and implementation options are considered for each student separately.

In Scenario 2 the team identified two main groups:
1. Students with hearing impairment and clearly expressed learning needs and interests.
2. Students with hearing impairment and concomitant problems: other diseases, retarded development, social negligence.
 The first group refers to children, who systematically and willingly go to school, behave responsibly with regards to all regime moments, and make efforts to understand in the learning of the study material. These are children with preserved intellect and positive attitudes. They have disturbed hearing perceptions, visual and figurative thinking and mechanical memory. They demonstrate knowledge, skills and competencies that fit their individual capabilities. They are ready to perform tasks and expand their view of life.
The second group consists of three subgroups, depending on the problems accompanying the development of the children.
The subgroup of students with hearing impairment and multiple disabilities is clearly emerging. These are children with various illnesses, where intelligence, character and competence cannot be explored quite often. Needs and interests are very limited.    
The second subgroup refers to students with impaired hearing and delayed development. Their perceptions are again disturbed by the hearing impairment, and the thinking is visual and figurative.  They demonstrate certain needs and interests, but do not show strive and ambition for knowledge and improvement.
The latter, third subgroup, encompasses students with hearing impairment who have options but are lagging behind in their development in terms of living conditions and the social environment to which their families belong. The main factors are: lack of good communication between parents and children, systemic financial difficulties, negative attitude of the parents themselves towards education, irresponsibility to the legal conditions in the country.
The group characteristics were based on preliminary questionnaires. The upcoming selection of lessons, pictures, and textbook schemes to participate in the actual part of the experiment had to be consistent with the interests and needs of all students so that no one would feel isolated during the lessons.

Biology and Health Education and Geography and Economics teachers chose 10 lessons per grade and a subject which to participate in the experiment. Five - from the first school term, and five - from the second. They analysed the text, schemes, photos, tables, and tasks in the textbook to each of them. They selected those who need improvement to make them more understandable and interesting for students with hearing impairment. A long study has been done to find the right materials on the Internet. They figured out which of the schemes can be animated. We have prepared a long list of names and links to use for the preparation of the IT resources.
Educators composed text to most of the movies and animations. There was a translation with sign language. Many scientific concepts have no exact gesture, which further complicates colleagues. For some of them, we devised a gesture consisting of several ones. For others, we decided to dactylate by letters with hands, but when they are spoken, strictly correct articulation must be observed, which is, in principle, the duty of every school pedagogue and is of great importance in communicating with hearing impaired people. By the mouth of the speaker, they take into account the specific sounds and words. We made separate videos using the camcorder - we recorded each text with sign language translation separately.
Educators have elaborated detailed plans (the so-called "plan scenario") of the lessons with specific tasks, activities and expected results, separately described for pupils and teachers. Emphasis is placed on the exact and comprehensible formulation of the specific task of working with the tablet and the resource.


Process in Scenario 1 and 2

Teaching “Man and Nature”, Grade 4 (10-11 year students) with the use of QR codes 

Lesson “Solar system”

Lesson title: Solar system
Time: 40 min
Goals: 
define the terms: star,  planet  and satellite
know the difference between a star and a planet
list the planets of the Solar system
know the position of Earth in Solar system and its neighbor  planets
develop skills of observing and describing
develop skills of comparing and summarizing
develop interest in studying natural phenomena, particularly astronomy
Materials: textbook and workbook “Man and Nature” (Grade 4), transparencies with printed QR codes, multimedia learning resources associated with QR codes
Lesson structure
“Do you know what the following names mean - Mars, Jupiter, Venus, Mercury, Saturn?”
“These are planets that are close to our planet Earth.”
“When you look up at the sky at night, what do you see?”
“Can you see the Sun at night?”
“Do you know that the Sun is also a star?”
“In this lesson you will learn about the celestial bodies and more specifically about those that form a group called Solar System.”
The lesson title is announced and written on the board.
The teacher gives instructions to students how to work with tablets and QR codes.
Students scan the QR code and watch the multimedia material called “Solar system” associated with it. 
Before the first scanning the teacher asks and writes on the board the following questions about the topic: 
“What do you learn about the Sun? What kind of celestial body is the Sun? What the Sun is made of?”
“Can you list the planets that orbit the Sun?”
Every student should choose a planet to tell about.
Students write the following lesson plan on page 12 of their workbooks (the teacher writes the plan on the board):
1. Sun – a star that generates own light.
2. Planet - a celestial body that does not emit heat and light.
3. Satellite - any celestial body orbiting around a planet.
4. Solar system.
Students complete the following tasks from their workbooks:
Task 1: The teacher writes on the board and the definitions of terms: asteroid, comet, meteor, meteorite.
Asteroid - a planet-like celestial body orbiting our Sun. It is much smaller than a planet. 
Comet - a small celestial body in the Solar system mainly composed of ice and dust that grow tails when they approach the sun. 
Meteor - the visual phenomenon seen when a solid body enters the Earth's atmosphere.
Meteorite - a chunk of rock or iron which passes through Earth's atmosphere and survives impact with the ground.
Artificial satellite - a human-made object, placed into orbit around Earth or another celestial body.
Task 2: Students work independently. After completing the task, their answers are discussed.
Task 3: Students complete the task, after scanning the QR code and watching the video one more time. 
Task 4: Homework
Two additional tasks, written on the board:
Task1: Which is…in our Solar system?
	The largest planet
	Jupiter

	The smallest planet   
	Mercury

	The hottest planet
	Venus /500˚/          

	The coldest planet
	Uranus /-225˚/

	The farthest planet
	Neptune

	The planet with the largest number of natural satellites
	Saturn

	The planet with the most liquid water
	Earth

	The planet with the highest volcano
	Mars 



 Task 2: Find the hidden words. 
tasr (star)  
natpel (planet)
leastitel (satellite)
laygax (galaxy)
mocte (comet)  
diasoter (asteroid)

Summary: The Solar system includes the Sun, the planets that orbit it and their satellites.

Lesson “Life in the Park”
Lesson title: Life in the Park
Time: 40 min
Goals: 
know the characteristics of the park and understand its importance for people
identify different plants and animals that can be seen in the park
know relationships and dependences among them
develop responsible environmental behavior 
Materials: textbook and workbook “Man and Nature” (Grade 4), transparencies with printed QR codes, multimedia learning resources associated with QR codes, audio recording of different sounds that can be heard in the park
Lesson structure
The lesson begins with a didactic game “Guess the sounds”. The students listen to an audio recording of different sounds that can be heard in the park.
“Listen to the audio record and tell me where these sounds can be heard!”
“Why some sounds can be heard both in forests and parks?”
“What's the difference between a park and a forest?”
“Where do we create parks?”
“Why do we create parks?”
“This lesson you will learn about plants and animals that can be seen in parks and will identify relationships between them.“
The lesson title is announced and written on the board.
Lesson plan:
1. Main characteristics of the parks.
2. Plants in the parks.
3. Animals in the parks.
4. Awareness about parks.
“Many plant species are grown in parks. The air is clean. That's why people like walking there. Many animals can be seen in the parks. Walks in parks are pleasant and useful. Parks are man-made landscapes.”
“What kind of plants can be seen in parks?” /Answers: trees, bushes and grasses/
“List some trees!” / Answers: chestnut, lime, oak, sycamore/
 “List some bushes!” /Answers: forsythia, spirea, lilac/
“Look at the flowers on page 74 of your textbooks and name them!” /Answers: violet, petunia, celosia/
Didactic game: Match the items on the right with the items on the left. 
	Trees:
Bushes: 
Grasses:

	sycamore, forsythia, violet, oak, lime, lilac, petunia, spirea, begonia



Conclusion: Various plants can be seen in the parks. There are trees, bushes and grasses. Areas in parks, planted with various types of rose species, are called rose garden or rosarium. There are also decorative ponds with beautiful water lilies.
“List some animals that can be seen in parks!”
“Look at the pictures on pages 74 and 75 of your textbooks and name some of them!” 
“Do you want to hear the nightingale's song?”
The teacher gives instructions to students how to work with tablets and QR codes.
Students scan the QR code and watch the multimedia material called “Nightingale's song” associated with it. 
Before the first scanning the teacher asks the following question about the topic:
“Describe the nightingale!”
“Did you enjoy its song? Have you ever heard its song in the park?”
Have you ever seen any mammals in the parks? Name some of them!”
Conclusion:  Various birds and mammals can be seen in the parks. 
Summary: Parks are man-made landscapes where people go to relax. Many plants and animals can be seen there. People must take care of parks. 

Lesson “Life in the marshes”
Lesson title: Life in the marshes
Time: 40 min
Goals: 
learn about environmental conditions in stagnant water basins
learn about plants and animals in marshes and their specific adaptations for this environment 
develop skills of observing and describing
develop skills of comparing and summarizing
identify relationships and interactions between non-living and living things
Materials: textbook and workbook “Man and Nature” (Grade 4), transparencies with printed QR codes, multimedia learning resources associated with QR codes, PowerPoint presentation with photos of different plants and animals that can be seen near marshes

Lesson structure
The lesson begins with a didactic game “Guess the words”. 
verir-river				kela-lake
ase-sea				            neaco-ocean
shram-marsh				adm kela-dam lake
“Which water basins are freshwater? Which ones are saltwater?”
“Can you classify these water basins according to other properties?” 
Conclusion: The water basins can be small and large; freshwater and saltwater; artificial and natural.	
“In which of these basins the water is stagnant?” /Answer: marshes/
 “This lesson you will learn about plants and animals that can be seen in marshes and will identify relationships between them.“
The lesson title is announced and written on the board.
Lesson plan:
1. Main characteristics of marshes as a living environment.
2. Plants in the marshes.
3. Animals in the marshes.
4. Relationships between plants and animals living in the marshes.
“Can you name some plants that can be seen near marshes?” 
Powerpoint presentation with pictures of different plants that can be seen near marshes (bulrush, reed and marsh snowdrop) are shown to the students.
“What adaptations have these plants developed?” / Answer: Their roots are firmly in the mud, but their leaves and stems are above the water./
“Can you name some plants that live in the water?” 
Pictures of water lily, water lens and algae are shown.
“What adaptations have these plants developed?” /Answer: They have poorly developed root system and flexible stems. Algae lack the true stems, leaves or roots./
Can you name some animals that live in the marshes?”
Pictures of frogs, geese, ducks, swans are shown to the students.
What adaptations have these animals developed?”/Answer: Frogs - have membranous webbing between their toes. The webbing on the feet aids in swimming.  Geese, ducks, swans – build their nests in the reeds; have webbed feet; their body looks like a boat; when these birds are swimming their feathers stay dry. The oil comes from a special place near the tail. When the birds spread the oil over their feathers it makes the feathers waterproof./
“Have you ever heard about a special kind of predaceous water beetles?
The teacher gives instructions to students how to work with tablets and QR codes.
Students scan the QR code and watch the multimedia material called “Water beetle” associated with it. 
Before scanning the teacher asks and writes on the board the following questions:
 “Which basic life processes does the water beetle from the video perform?”
“Describe what the water beetle eats and how it catches its food.“
Didactic game: Who eats what?
		        water snake - frogs
                     	        water beetle - tadpoles	
		        carp - worms and  insect larvae
		        water birds - frogs, snails, water snakes.
Didactic game: Imagine that you are journalists-wizards and you can take an interview with a water beetle. What are you going to ask him? Ask some questions about its life. 
Summary: There are relationships and inter-dependencies among plants and animals in the marshes.

Process in Scenario 3 and 4

The process in Scenario 3 and 4 presents main steps and activities that the teacher has to undertake preparing the course, presented and structured in DIPSEIL, and obtained results from these activities. 
The first step in the process is to define the subject matter domain in a form of knowledge model. In educational contexts, the domain is a subject area and for the domain analysis we have to define the domain and identify and list all tasks that comprise the domain. For defining the domain the designer has to identify main concepts in the domain and their relations; materials that allow the user to learn more deeply about a given concept and provide the theory defining the concept; additional information, software, good examples and instructions.
The next step in the process is to state the objectives to define the desired learning outcomes in terms of a measurable learner performance. In this step objectives are stated on the level domain objectives. 
The next two steps continue the process of defining the domain of learning and lead to the well defined tasks for performance – list with tasks for performance, activities to be operated upon in each task and tools to be used. The transactions define the tasks that gain each of the objectives. The following information will be required: major ways that the concepts are likely to be used by or useful to the learner; major competencies that are part of the concepts; any tools that are used in the performance of each task; any objects that gained during performance of each task.
The result from the transactions is a list with all tasks for performance, mastering the domain. The designer has to think of, list and arrange all tasks in the optimal procedural order, avoiding duplication of tasks. Then he has to determine any paths trough tasks in order to gain each objective, sequence the paths and organize them into modules.
For each task for performance the teacher has to identify instructions for task performance, software for task performance and direction for using software for task performance purpose. 
DIPSEIL environment contains two components: DIPSEIL Teacher Area and DIPSEIL Student Area. 
Teacher prepares all necessary materials for creating a course. Teacher works in DIPSEIL Teacher Area and present all materials (input or copy/paste text and objects in text fields, or browse files in different formats) as elements of DIPSEIL. The Save action fills automatically DIPSEIL data-base on the server. 
Learners work with DIPSEIL Student Area. The main area that this part is concerned with is the Task performance environment, where the learner can perform the task using applications/files or simulation activities. Other links provide access to other parts of the DIPSEIL that help the learner to perform the task – task-specific training, instructions how to perform, reference information, software for task performance and expert advices for problems and trouble shootings. Each of these parts is presented in a new window, opened on the working environment. The rationale behind this is:
to allow learners to access the elements of DIPSEIL learning environment quickly;
learners generally see themselves as on a work place rather than in a classroom;
the learner doesn’t loose the assumption  that the main goal is to perform the task and the links are used to increase the quality of this performance.



3. Product
The product is what the student creates at the end of the lesson to demonstrate the mastery of the content. This can be in the form of tests, projects, reports or other activities. Teachers may assign students to complete activities that show mastery of an educational concept in a way the student prefers, based on learning style.
Examples of differentiating the end product:
Read and write - learners write a book report.
Visual learners create a graphic organizer of the story.
Auditory learners give an oral report.
The product generated in Scenario 1 and 2 is “answer to the questions of the teacher”, or “play the games”, or “write in your workbook”. Examples of products used in Scenario 1 and 2 could be seen in 2. Process section and examples in Scenario 1 and 2, presented there.

The most important of the mRIDGE case in Scenario 1 and 2, is that product can be connected to “what has be changed in the classroom using QRC applications in the learning process”. 
Conducting experiments began with students' training on tablet work. One lesson was used to explain the technology. The majority of children cope quickly, a small part has more difficulties, but they were also helped by the teacher and the other students. The difficulties are mainly related to focusing the camera code and finding and starting the program, as well as overcoming the stress of the new by children who do not have a laptop or computer at home and do not have a phone. The children accepted the experiment with extreme enthusiasm. However, the first one or two hours showed that students are working at different speeds, need a different amount of repetitions, and this creates noise that prevents faster users from using the time for other tasks, and so headphones have been added to the tablets. This calmed down the environment and optimized the lessons. Gradually the students learned to start the application themselves, wait for the decryption of the multimedia material, stop when they needed the video, to start repeating parts or all of the material.
At the same time, teachers also learned how to optimize the learning process – in which part of the lesson it is best to use mobile devices, how to deal with students who are faster to avoid leaving them bored, and to use the time purposefully, what volume of learning material can be included in a video, how to match the use of tablets with other interactive teaching methods. An exceptionally suitable combination of methods was the use of tablets in an outdoor classroom. This double liberation of the learning process brings it out of its "importance" and "deliberation". Thus mobility and easy portability of the devices proved to be one of their most valuable features. Time, place, and volume of material are not a problem for the teacher, and he/she can very flexibly and with a sense of the needs of the specific students to dynamize the material from the textbook. That is, the teacher can adapt the level of the textbook accordingly to the students' abilities and thus increase the accessibility of the textbook himself. It is no secret that much of the information in the textbooks is presented in a very complex syntactic and stylistic way for the Roma students and students with special needs. In other words, it is incomprehensible to children, and they gradually refuse to use their textbooks at all. However, the QR code attached to a page of a particular lesson makes things different - incomprehensible information comes alive, definitions become pictures and experiments, and the subsequent reading of the lesson is now different. 
Students respond more easily to the questions of the teacher, make conclusions easier, orientate more easily in the matter, and seek the practical benefit of knowledge. It is remarkable that the children themselves, apparently in need of an inner necessity, start to play the material several times. An interesting phenomenon has also emerged - the children themselves, without the teacher's prompting, start helping each other to play the video, fix the camera on the device, and they go further - start commenting, and explaining to each other what they saw, what they understood, and whether this was the answer to the teacher's question. For each pedagogue, this is an extremely valuable moment, because it is the beginning of an unintentional, unintended process of real group work. 
The percentage of time spend by the teacher speaking significantly drops. The percentage of actual student work in the class is increased. Children begin to develop skills for gathering facts and handling information of a different type. Listening comprehension skills are improved because spoken text information is illustrated, and this is a way to improve language skills. The ability to comment and argue an opinion significantly improve. Amazingly many for the group are the memorized terms and concepts as well as the emergence instead of the explicit refusal to even pronounce, let alone use them, is the desire to explain them.
We should also note the fact that in working with Roma students and students with disabilities homework is a highly ineffective method. In most cases, homework simply does not happen, so educators simply do not use it. During the experiments, however, a model was also tested, asking for a type of homework that is related to asking a certain question or to a home-based experiment with the multimedia resource. It turned out that most of the children were thinking about homework, and on the next lesson they themselves asked the teacher to ask them for their answers. This means that the lesson has provoked the interest of the children and has succeeded in provoking a thought process. 
Among other things, the teacher can determine the volume of information, the way of presentation, quickly reorder the program changes not reflected in the textbook, differentiate the information for the different groups of children – those with expressed interest in the given subject and others with difficulties, not interested in the material, lagging behind their peers, as well as children, quickly assimilating the taught knowledge. 
Facing another type of risk, suggesting other approaches, actually suggested many methodological subtleties and convinced the pedagogues that working with children with special educational needs could provide too much specificity to the work with these children. For example, playing both sound and text into multimedia videos and the temporary just textual presentation of the material increases concentration and provokes curiosity in children. The selection of 3-D resources increases accessibility in many cases, and is perceived extremely well by students with the lowest educational potential, increasing the interest in learning content and hence the learning process at all. That is, it became clear that in just one 3-4 minute electronic resource, with quite good understanding of the needs, too much information could be input, much of which does not require an intellectual effort as it concerns the intuitive perceptions. It is important that the information is properly organized according to needs. Pedagogues were convinced that digital resources offer a huge amount of opportunities for impact by combining sound, colour, spatial effects. Creating a base of such resources in different subjects would help educators in different types of schools to organize their work according to the needs of the children. Thus, teachers became convinced of the importance of the accessibility of the educational content, how much necessary for the end result is to adapt the educational resource to the specific needs. Educators enriched their psychological and pedagogical skills, increased their social competencies, became convinced how much important element for the work with children was co-operation at all levels - management, colleagues, students, family, appreciated the importance of leadership habits and the need to be informed, more creative, in order to meet today's educational requirements.	


Product in Scenario 3 and 4

DIPSEIL, as a typical performance support system, is an integrated electronic environment, which is available via Internet and is structured to provide individualized online access to the full range of information, guidance, advice, data, images, tools and software to permit the user to perform a task with a minimum of support and intervention by others. 

DIPSEIL has two main characteristics:
Tasks for performance aim preliminary specified learning outcomes;
They differ in target groups - the learners want just-in-time, just-in-place learning that allows them to apply their knowledge and skills to the practice. 
In the “traditional” educational systems usually the expository deductive instructional strategy is used: content presentation, examples, sometimes exercises and, rarely task for performance. In these systems the conception of Learning Objects (LO) is common traditional – LO model “presentation, practice, feedback” is a tool in helping deliver information to students. That is, the learning object presents the information, provides the student with an infinite amount of practice (exercises), and provides a test that allows the computer to provide feedback. LO in DIPSEIL differs from the traditional LO:
students learn small amounts of discrete information at one time and slowly build a network of these information chunks. For instance, the Task teaches a single process or idea. Once that content is mastered, the student moves on to the next process or idea. Each task (object) is discrete and separate from the next. In the end, however, the student ties these discrete pieces together in order to understand larger ideas;
DIPSEIL is a performance-based action learning environment. This environment involves the use and application of skills for finding solutions, making decisions, and thinking effectively, i.e. problem-solving skills;
DIPSEIL environment calls for students to develop skills rather than build content bases - students have critical thinking and problem solving skills, communication skills, and know how to be a professional in their field rather than simply know about the field itself. In this light, DIPSEIL is an inquiry-based, constructivist learning environment. DIPSEIL lets students construct understandings of the field through doing and in this process they learn content knowledge in the service of accomplishing their task;
DIPSEIL consists learning experiences and resources. It is learner-centered and open learning environment - complex problems link concepts and content to real situations, where the “need to know” is naturally generated. 
DIPSEIL task for performance provides a combination of the following elements: reference information about a task or closely related set of tasks; task-specific training; expert advice about a task; automated tools for task performance.
Reference information describes the task that the user has to perform. This reference information supports the user by making immediately available information, which (s)he previously had to memorize or look for in a book or a manual. The reference section allows the user to learn more deeply about a given task and is always available for her/him to read and provides the theory behind the task it supports.
Task-specific training reduces preliminary training by helping the user to learn while performing the task. This type of training is learner-centred because the learner asks for help when he needs it to perform a task, and the help gives him the specific information that (s)he requests.
Automated tools for task performance are most helpful when a supported task involves the use of specific software. The product of the learning process is an assignment – task’s performance, in a form of file submitted to the teacher.

SENDING TASK PERFORMANCE
Using Your solution, the student can send the results from solving the task to the teacher/tutor (fig.1). The Browse button should be clicked, a file selected and then the student should choose Submit. 



Fig.1 Send solution

The name of the sent file will be shown on the screen: Solution sent by you. The Your points given by the teacher/tutor for the solution and also his/her Comment will also be shown there.


4. Learning Environment
The term learning environment encompasses learning resources and technology, means of teaching, modes of learning, and connections to societal and global contexts. The term also includes human behavioral and cultural dimensions, including the vital role of emotion in learning, and it requires us to examine and sometimes rethink the roles of teachers and students. The focus on information technology in education is expanding from the enhancement of learning spaces to include factors beyond hardware, software, and the network. The learning environment is a composite of human practices and material systems, much as an ecology is the combination of living things and the physical environment. [EDUCASE]

A few years before the start of the project, The School set as its main strategic goal the improvement of the educational environment through the ICT (Information and communications technology), qualification and implementation of the idea of ​​equality in the differences. mRIDGE MDR Model with its proposal for inclusion of mobile technologies in the teaching, over-accentuated the strategy, and reformulates the overall strategic thinking by bringing the pedagogical team into a completely new, contemporary and open-minded technology and innovation environment. Thus, the main goal is no longer to improve, but to unleash the educational environment. The very notion of educational environment no longer only fits within the school's boundaries - classroom, school corridors, school library, science lab, but also family, sports club, and not last the student’s mobile phone. 
Pedagogical thought gradually began to perceive learning material not as a filling for the 45-minute lesson but as a part of communicating with students at all. That's why the phone is no longer an obstacle that needs to be removed. The teacher, not only the participant in the experiment, stopped thinking of the cell phone as an enemy, but as a tool in the educational process. The reaction when using a mobile phone in class is usually no longer "Give your phone! You do not have the right to use the phone in class!", and so on, but "Okay, get out of Facebook and see what I'm going to show you" or "Find me, please ... " Of course this is the broader extremely useful for both parties in the educational process effect. In doing so, pedagogues, perhaps overtaking the norm and suggesting the path of change, have changed their attitude towards testing, evaluating and analysing the results. 
The almost unchanging for years average student grade result, according to state educational requirements or state educational standards, is no longer recognized as the only criterion for progress, but school measurements for the success are sought for the success of the group compared to the community, i.e. the project has proven that measurement of progress requires other than standard approaches and perhaps more than one measurement criterion and more than one measurement scale. This is a very good motivating factor for the pedagogical team, because it demonstrates the impunity of the efforts and recognizes the progress made in the training and qualification of the staff. Furthermore, it is not without significance that the mRIDGE MDR Model, which was tested in the classes of science such as “Human and nature”, “Physics and astronomy” and others, had a positive effect on the other disciplines, and on the attitude and motivation of the entire pedagogical staff, enhancing the digital competencies and creating a pursuit of dynamic learning content.

The analysis of the learning environment in mRIDGE case involved several aspects:
1. The readiness of the school as technology;
2. The readiness of the teaching staff as a technical training and as a psychological acceptance of the challenge;
3. Determining the characteristics of the group of disadvantaged students and suggesting the elements that could be influenced by the suggested technology.

Scenario 1
It is important to mention that both sides of the educational process - pupils and teachers - have shown readiness for change and extremely high readiness for innovation. As far as pedagogues are concerned, the school has provided for each of them multimedia, laptop, seven interactive boards, of which four are mobile, one hundred percent Wi-Fi coverage, and the project provided additionally four laptops, 20 tablets, 20 Headsets, multimedia projector. The use of electronic textbooks, multimedia presentations and other electronic resources is not a novelty for the school. It is a practice for educators to exchange experiences in the use of multimedia and interactive boards, to create databases with electronic resources by subjects. The team is gradually passing IT training in the process of teaching. The school has a well-organized mechanism for exchange of experience. This is a good basis for further development. The school management tolerates going out of the boundaries of the hyperstructure of the learning process and the avoidance of too much conceptual order which lead to creativity and intuitiveness quenching and the distancing from the practical applicability of knowledge. In this sense, the implementation of "add-on reality" technology was conceived as a way to bring pedagogues beyond traditional methodical models dominated by the desire to memorize formulas, definitions, and reproduction of information. 
On the other hand, it should be noted that the students are from families with extremely low social and educational status and the possibility to use modern technologies and technological solutions in them is extremely low. As the first survey on the personal, and home conditions for the use of information technologies, 46 out of 70 children do not have a phone, a tablet, or a laptop, and 55 do not have Internet at home. That is, much of the children have the opportunity for access to technology society only through the school. This was also used before the start of the project in order to attract children, but on its own, without any connection to the learning process in each subject and without the possibility of development, it is insufficient. Therefore, the idea of ​​the mRIDGE project to illustrate the textbook and transform it into a dynamic system for managing individual attitudes through mobility has pushed away the educational process from its staticity and suggested the supposed lack of opportunity to rearrange, enrich and visualize parts of the study material according to the possibilities and student attitudes.
When presenting the project to the pedagogical team, the task of the lower secondary school teachers who did not participate directly in the project experiments was to acquaint their colleagues with the technological decisions and, if possible, to trace whether there is an effect on the subjects they teach. The participants in the experiments were asked to use the "added reality" technology not to replace the other interactive elements of the educational process. The goal is for mobile technologies to integrate organically into the learning process by organizing an interactive environment around them.

During the preparatory period, the teachers of “Human and Nature” and “Physics and Astronomy” acquainted with the model of the "added reality" technology and prepared a plan for the implementation of the experiment. Thus, teachers first chose 20 lessons of the subject “Human and Nature” and 10 lessons in “Physics and Astronomy”, on which content to select multimedia resources, respectively. It was decided that some of the resources contained text and voice, and others only a voice. Teachers were free in choosing digital resources - text, image, audio, video, 3-D models. The time of one video is no more than 7-8 minutes, so after the application administrator processes the material, the finished product lasts for no more than 3-4 minutes, and in one lesson should use no more than three videos. Teachers were trained to upload the finished product to the server that serves the application and generate a QR-code which is printed on paper that is attached to the textbook. On the mobile device, a specialized program is uploaded in advance, which, after scanning by the camera's QR code, activates the relevant audio-visual and multimedia content and becomes visible on the tablet's display. All lessons are for new knowledge and the teachers have prepared the script-scenarios /Appendix 2 – sample developed study materials/. Each scenario plan contains objectives, expected results, and a suggested course of lesson describing the activity of the teacher and the activity of the students. Working with text is not neglected, also the use of visual materials, participation in experiments, etc. In each lesson instructions by the teacher are foreseen regarding working with mobile device. Some of the lessons taught using tablets, will be video recorded for the purpose of the results analysis. 
Estimated according to the level of classes, each unit offers one problematic question related to the extraction of information by the students. It is usually related to the introduction of new knowledge. It is precisely with the problem that the tablet should be used. At a later stage of the project, when they found that in some of the classes there was a possibility of higher dynamics and need for a differentiated increase of the information, the pedagogues included additional videos and corresponding tasks related to them. Initially, however, the videos were selected to bring new knowledge. In this respect, it was decided to use two approaches. In the first, used in “Human and Nature” classes, a question was asked before using the digital resource to the children, to which they were looking for an answer in the video, and then they talked and drew conclusions. In this approach, the attention of the children is pre-directed and their thinking is organized around the making of logical connections and conclusions. In the second approach used in some of the “Physics and Astronomy” classes, the teacher introduces a problem through examples, assists students to draw conclusions from them, then offers them a video that is being discussed, and the students confirm the findings. This approach relies on interpretation, which is a different type of information handling skill. To this approach is added the assignment of a practical work experience at home, with the experience being displayed on the tablet. The two approaches rely on different kinds of attention and aim at different types of skills. The aim is to determine which of the two ways of presenting the electronic resource is more appropriate for the particular group. In this connection, some of the lessons learned using tablets were video recorded. The analysis made at the end of the experiments showed that it is best to alternate the two approaches, on the one hand because they form and exercise different skills, and on the other hand because they meet the different inherent attitudes of the students.

Scenario 2
The majority of the pedagogical team in Scenario 2 is of the opinion that the level of social adaptation and the level of skills and knowledge of students with special needs is low. This is due to many factors: hearing and mental impairment, other illnesses in many children, social negligence, difficulties in communicating with the family and with others, personality traits.       Most often than others, the teachers in the learning subjects and hearing and speech rehabilitation, use digital resources in order to increase efficiency: text and pictures. Some support the process with video, and more rarely with films. The reasons are different: lack of Internet in the school, access of the students to computers only in the IT classes, which are held in the separate office or in the rooms for hearing and speech rehabilitation, insufficient skills for working with modern technologies of part of the teaching staff.
All of the team united around the opinion that the use of mobile devices - tablets will help the learning process, contribute to better engagement and motivation of children and to systematically visit all aspects of the education regime: school classes, day care and self-preparation, articulation training.
 Students in the 7th and 8th grades are very interested in mobile devices, except for a few children with multiple disabilities. Most of them have their own phones, some have a laptop or a computer at home. Few are those who can look for elementary information. Basically, everyone uses the communication applications: Skype, Viber and Facebook. For children, and generally for hearing impaired people, modern mobile devices are very important. They enable them to communicate constantly via mimic-gesture speech between themselves and the ability to communicate with hearing people through writing.
All students with special needs are of the opinion that mobile devices will help them to understand and part of the learning material, mostly by watching video films, videos and animations.
The new technologies and the various methods we try to use partially in the educational process stimulate interest in some students. There is a result, but it is not enough. An individual approach is constantly being applied, specific training activities and implementation options are considered for each student separately.

Creating pages with QR-Codes with mRIDGE manager
Once you have prepared your lesson plan and chosen the multimedia resources, you can start creating pages with QR codes by using  mRIDGE manager.
 If you haven’t already downloaded it, you can use the following links: 
for Windows: http://mridge.dipseil.net/mRIDGE_Manager.zip
for Mac OS X: http://mridge.dipseil.net/mRIDGE_Manager.dmg
After you have downloaded it on your computer, you will need a valid server registration to upload multimedia materials to the server. To obtain one, please contact mmilev@dipseil.net.
To start creating pages with QR codes:
1. From the menu bar of the main screen of mRIDGE manager application (fig. 1) choose Page in order to configure the page, on which QR codes will be printed.

Fig. 1. The main window of mRIDGE Manager 
You have two options: New Blank Page or New Page with Background (fig. 2). Choose the second option if you want to place an image as background of the page. This background won’t be printed on the transparent foil. It only serves as a visual guide to position the QR codes better on the page. The image will be automatically scaled to the defined page dimensions.
2. After you have chosen one of the above mentioned two options, you must define the page width and height (fig. 3). Please note, that each dimension in the mRIDGE manager application is specified in millimeters [mm]. The default parameters correspond to the A4 portrait format. 

Fig. 2. Page menu items


Fig. 3. New Page settings window
Once the page is initialized the application window will resize correspondingly. You will see either a blank, white page, or the background image you’ve chosen.
3. The next step is to upload your videos. From Video menu choose Upload Video (fig. 4).

Fig.4. Video menu items

4. In the dialog window that shows up, you have to enter a valid username and a password (fig. 5). 

Fig. 5. Server login window

5. Once you have successfully logged in, you have to choose a multimedia material. Only *.mp4 video materials are currently supported by the software. After you have chosen an *.mp4 file, confirm your selection. A dialog window shows up where you can enter a video title and select a screenshot time (fig.6). The title and the screenshot will be shown in a message box to the student, once his device has scanned the QR code. 

Fig.6. Type Video title window

After pressing OK button you will see a status bar during the file upload. Once a video has been uploaded, it can either be deleted or a QR code can be generated for it:
To delete a video from the server, from the menu Video choose Remove video. You can only remove videos that you have uploaded, but cannot remove videos of other teachers.
To add a QR code to your page, choose Add QR Code for Video from Page menu. You can choose any multimedia material that is uploaded to the server, no matter who has uploaded it. Once a video is selected, specify the width/height of the QR code (fig.7). Please note, that QR codes are always quadratic - width is equal to height.

Fig. 7.  Select Video window
After you have pressed OK, the server will generate a QR code. It will be automatically placed in the top left corner of the page. You can drag the QR code around and place it wherever you want (fig. 8).

Fig.8. Adjusting QR code position

If you want to remove a QR code from the page, right-click over it and select Delete QR Code. To resize a QR code you can right-click on it and select Properties (fig. 9).

Fig.9. Properties menu of a QR code
Once you have done adding and positioning the QR codes, you can export this page as a PDF file. For this purpose use Page/Export as PDF. Now you can print your PDF file by using your PDF reader.

Scanning QR codes with mRIDGE Mobile App
The last step of the process for integrating QR codes in education is to scan the codes with mRIDGE Mobile App.  mRIDGE Mobile App is used for scanning QR codes. It must be installed on students’ mobile devices. mRIDGE Mobile App is available for iPhone, iPad and Android. You can download it from:
Google Play Store (for Android devices)
Apple App Store (for iPhone, iPad)
Here are step by step instructions on how to use mRIDGE Mobile App:
1. After installing the application on your mobile device, you will see its icon - the logo of the mRIDGE project (fig. 10), either on your home screen and/or in the applications menu. Tap the icon to launch the application.

Fig. 10. mRIDGE icon

2. After successful start, you will see the viewfinder of your rear-facing camera. To scan the QR code you have to point the camera at the QR code generated with the mRIDGE manager application. If the camera is not on focus, tap once on the screen.
3. Once the application has read the QR code, the student sees the title and the screenshot of the multimedia material (fig.11).

Fig.11. Short information about the multimedia material

4. If you want to watch the material - press the Play button. 
The application will download and decrypt the multimedia material (fig.12), and then play it on the device (fig.13). While watching the video, you can stop it anytime by double-tapping on the screen.

Fig.12. Downloading and decrypting the video



Fig.13. Playback of the multimedia material


Scenario 3 and 4

The address of the DIPSEIL system is: http://env.dipseil.net/v3/  
The home page of the DIPSEIL Environment is shown on fig.1.
[image: ]
Fig.1 Home page

REGISTERING AS A STUDENT
For the system to work, the user should have a valid student registration. Full name, e-mail and password must be entered. After that the button Register should be clicked. 
[image: ]
Fig.2 Registering a student
After registration a screen showing all available courses in the DIPSEIL system will show up (fig.3). Each course is shown with its full name, names of all underlying modules and the tasks for these modules. The student has the option to structure his own course, depending on his previous knowledge and competences. The student:
could select all modules and tasks in a course by clicking on the checkbox infront of the course;
could select all tasks in a module by clicking on the checkbox infront of the module;
could select seperately tasks;
may select tasks from different courses.

[image: ]
Fig.3 Available courses in the DIPSEIL system 

When the Build bitton is clicked, the student will see only those tasks and modules, which he/she has selected to study (fig.4). 
The menu on the top on the screen (fig.4) offers the following options:
New – the currently built course for the student gets deleted and the student will be able to build his course from scratch. The same screen like on fig.3 will be shown.
Update – editing a course. The built course won’t be deleted, but the student will be able to select or deselct tasks from it. Screen will be the same as on fig.3.
Calendar – the student can schedule a day and time to enter a remote laboratory which is accessible through DIPSEIL and do real experiments.
Profile – the student can enter more personal data, like matriculation number, date of birth /personal identity number and gender.

[image: ]
Fig.4 Chosen tasks

 STUDENT LOGIN
If the student alredy has an account, he/she is able to login to the system, using his/hers e-mail and password (fig.5).
[image: login]
Fig.5 Student login

If e-mail and password were correctly entered, then a screen similiar to the one on fig.4 will be displayed. It shows all marked tasks and modules for studying. 

WORKING ENVIRONMENT FOR STUDYING THE TASK

The main working environment for a task is shown on fig.6. The Task Description appears at the top of the menu.  If there is a Description File to the task description, then a link is shown under the task description field. Clicking on the link will open the attached file (fig.7). 


Fig.6 Working environment of a task


Fig.7 Task Description
The student gains access to the instruments, which help him to accomplish the task:
Task specific training – fig.8;
Reference Information – fig.9;
Instructions how to perform – fig.10;
Expert Advices.
The name of each file is a link. Clicking on it will open the file.

Fig.8 Task specific training – opening a file

Reference Information (fig. 9) contains a list with books, web-links and additional documents, which will help accomplishing the task. To open a file, click on the link.


Fig.9 Reference Information


Fig.10 Instructions how to perform
2

image19.png
File Edit View History Bookmarks Tools Help

DIPSELL ©

‘:(- @ f v dipseilnet/3/ E1 C |[Q seorch

(8} Most Visited @ Geting Started

Register a student

Full Name
E-mail MeY
Password:
==

NOBAMSCKM ENEXTPONEN

Tutorial how to work with the system as astudent: English, Bulgarian.
‘Tutorial in MS Word® format: English, Bulgarian.

o B304 SR 1 e e e e s s g ECB

Tpocoms s ocsuscnasas  duancostma nodxpena ua Onpamuena pozpa. Poeums Ha “0S6A5ne Cpe”, CopUAEApa om ESponeIess couiaiss Qom0 a ESponasc e
Esponeiom Cuos Husecrupe s sesiamo Gudesse! -
Esponsion Couaren

European Urion e

‘English | Buarapess
€2005-2014 DIPSEIL Tes | For mors information, costact DIPSEIL Tesan, Lab 315, PU Paisi Hilndard, 4000 Plovdiv, Bulsaria





image20.png

image21.png
Edit View History Bookmarks Tools Help
DIPSELL ©

(€)© envapssimetsssouie couseon D e[ seow %Ee o ad =

B Most Visted @ Getting Stated

& Computer Sciences

& PPN D%DYD¥D=D P»D¥:D° N DuN__D¥%:D D°D°
& Industrial Systems Engincering (BG)
=8 Industrial Systems Engineering (EN)
2@ FIISE2_EN_Automated systems (AS)
& [Module 1 - Basic functions, characteristics and architecture of automated systems
) [OTask1.1: Essence and aims of the process of automation. Basic functions and characteristics of AS
Task].2: Organization and architecture of AS. Data Acqisition and Control Systems (DAQ&CS)
8 F1Module 2 — Nodes and elements of the Automated systems
@ [OTask 2.1: Basic elements of AS. Input, output and multiplexing of signals in AS
@ [OTask 2.2: Analogue and digital multiplexers. Sample&Hold circuits
& [IModule 3 — Measurements and processing the results
& [IModule 4 - Digital methods of measurement in the AS
& [Module 5 — Interfaces and standards in AS
& [ISE3_EN_Electronics for Industrial Systems (EIS)
2@ FISE1_EN_Introduction to Industrial Systems
=8 F1Module 1 - Introduction to Information Systems (IS)
D [Task 1_1 - Functions and Features of IS. Computer Concepts.
Task 1_2 — Computer peripherals and software. -
 ———————————— ————————————————————————————] o





image22.png
File Edit View History Bookmarks Tools Help
opse o
@) ®  envaipseilnet//view course php

B Most Visted @ Getting Stated

B ¢ ||Q searcn wE 9% A4 =

New Update Calendar Profile

DOSelected courses
& Introduction to Information and Telecommunication Systems
E-BIntroduction to Electronics
E-83 Module 1: Measurig Equipment in Electronics
@ Module 1.Taskl: Digital Multi-meter. Digital Oscilloscope
E-8Module 2: Semiconductor Elements
A Module 2.Task 1: Introduction to Semiconductors
A Module 2.Task 2: Diodes
A Module 2.Task 3: Transistors
E-8Module 3: Resonant Circuits
A Module 3.Task 1: Electronic Resonant Circuits
) Module 3.Task 2: Filter Circuits in Electronics
E-DModule 4: Generators.
A Module 4.Task 2: 555 Oscilator
A Module 4.Task 3: Functional Generator
D Module 4.Task 1: Operational Amplifiers





image23.png
dit

ry Bookmarks Tools

DIPSELL ©

(€)© & npseines/mdioe B ¢ |[Q s o) +n a4 =
(8 Most

Student password:

MeY

=N
PnosAMeCkA EnexTrORER
Totorial how to work with the system as a student English, Bulgarian_
Tutorialin MS Word® format: English, Bulgarian.

‘Eca’
g
m—y

Esponeicon Cuos .

Ehropean Unon Eepuneic Coane

‘English | Buarapess
€2005-2014 DIPSEIL Tes | For mors information, costact DIPSEIL Tesan, Lab 315, PU Paisi Hilndard, 4000 Plovdiv, Bulsaria





