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					Abstract

					This article presents a study in which we analyse the didactic use of tablets in the European Higher Education Area (EHEA). The competential and didactic use of mobile devices is a challenge for lecturers, students and universities alike. In the current university system, mobile devices play a key role that requires rigorous analysis to open up new channels of participation and didactic design in accordance with the EHEA. The research is contextualised in a sample of 419 students from three Spanish public universities: Complutense University of Madrid (UCM), University of Oviedo and National University of Distance Education (UNED), Spain. Through a quantitative and qualitative methodological approach, we proceeded to analyse the life stories of students who are familiar with tablets and use them in both their personal lives and for their university studies. The results show that this mobile device can be a useful resource in information processing, content access and creation, and generic competency development in line with the Dublin Descriptors and the main recommendations of the Tuning, Reflex and EUConverge European projects.

				

				
					Keywords

					tablets; mobile and ubiquitous learning; generic competencies; EHEA

				

				
					Análisis de la funcionalidad didáctica de las tabletas digitales en el espacio europeo de educación superior

					Resumen

					Este artículo presenta una investigación en la que se analiza la funcionalidad didáctica de las tabletas digitales en el espacio europeo de educación superior. El uso didáctico y competencial de los dispositivos móviles es un reto al que se enfrentan profesores, alumnos y las propias instituciones universitarias. En el actual sistema universitario, los dispositivos móviles desempeñan un papel esencial que precisa de análisis rigurosos que abran nuevas vías de participación y arquitectura didáctica acordes con el espacio europeo de educación superior. La investigación se ha contextualizado en una muestra de 419 estudiantes de tres universidades públicas españolas: Universidad Complutense de Madrid, Universidad de Oviedo y Universidad Nacional de Educación a Distancia (UNED). A través de una metodología cuantitativa y cualitativa, se ha procedido a analizar historias de vida de estudiantes que conocen y usan las tabletas digitales de forma personal y en sus estudios universitarios. Los resultados muestran cómo este dispositivo móvil puede llegar a ser un recurso muy útil en el tratamiento de la información, en el acceso y creación de contenidos y en el desarrollo de competencias genéricas conforme con los descriptores de Dublín y con las principales recomendaciones de los proyectos europeos Tunning, Reflex y UEConverge.
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				Introduction

				In this article, we present an analysis of the didactic potential of using tablets in the European Higher Education Area (EHEA), contextualised in three Spanish universities: Complutense University of Madrid (UCM), University of Oviedo and National University of Distance Education (UNED), Spain. This device has burst onto the scene in Spain, a country where the number of tablets per user is twice that of the European average; 14% in Spain compared to 7% in Europe according to the Mobile Life report (2012). Applying the use of mobile devices to the development of personal, academic and professional skills falls within the competency framework of the EHEA. The key concept adopted within this university action framework is the use of methodologies and instruments that foster the transferability of skills to personal, social, academic and professional contexts, thus laying the foundations for lifelong learning (Villa & Poblete, 2007; Cedefop, 2010; Murphy, 2011; Allen & Van der Velden, 2012). To this, we should add that all experts have highlighted the fact that one of the paths that needs to be explored in order to overcome the current economic crisis is that of intelligently adopting digital technologies that enable efficient and productive economic models to be developed, in which technological innovation serves as a driver of growth and increased productivity (La sociedad en red, 2011).

				The aim of this study is to analyse whether this digital device, which has a high level of penetration in today’s social context, is of benefit to university students in their academic, professional and social advancement as a result of it contributing to the development of instrumental knowledge and attitudes that are of value to the knowledge society.

				Didactic implications of tablets in the EHEA

				The European Union has pointed out that, in the knowledge society, every citizen will need a broad range of competencies to adapt, in a flexible manner, to a world that is rapidly changing and has multiple interconnections (European Commission, 2010). The generic competencies in the EHEA refer to those that are key, cross-disciplinary and transferrable to a wide variety of personal, social, academic and professional contexts throughout life. Therefore, the generic competencies are (Villa & Poblete, 2007):

				
						Those that constitute a fundamental part of the professional and formative profiles of all or most degrees.

						Those that include a set of cognitive and metacognitive skills, instrumental knowledge and attitudes of great value to the knowledge society.

				

				The main reasons for including competencies of this type derive, on the one hand, from institutions and firms that employ university graduates, who demand competency-based training so that they can count on human resources that not only possess technical competencies, but also methodological, human and social competencies. In other words, university graduates should have all those competencies relating to the ability to act effectively in specific work-related situations and in life in general (García-Aracil & Van der Velden, 2008).

				When a student performs a practice within a ubiquitous digital ecosystem, he or she is subject to a series of stimuli that flow between nodes located on different media and that filter information through a variety of channels, each with its own narrative and symbolic code (Pachler, Bachmair & Cook, 2010; Siemens & Baker, 2012). In particular, these stimuli require decision-making, which will be connected with prior available information, but whose process has a cognitive charge capable of generating new learning (Franklin, 2011; Barbosa, Barbosa & Wagner, 2012). The interrelation between cultural practices, structures and actions gives rise to a new form of ecology that manifests itself in a process of emergent education and cultural transformation. The so-called user-generated contexts prevail in this ecology (D’Orio, 2011; Walters & Baum, 2011). The users are those who actively participate in the production of their own forms of content creation, and they present their conception of knowledge within an area of personal learning (Van’t Hooft & Swan, 2007; Cope & Kalantzis, 2009). From the students’ perspective, the key factors for educational innovation will be the competency need, and to implement the mobility needs for a global higher education that is not bound by borders, a process that is currently being promoted by massive open online courses (MOOCs). There is a direct relationship between the idea of ubiquitous learning and the ability of mobile devices to provide highly interconnected educational environments. The latest studies show that learning anywhere is equivalent to some form of simple mobile learning (Murray & Olcese, 2011; Vázquez, 2012; Sevillano & Quicios, 2012).

				
					Table 1. Relationships between generic competencies and tablet uses

					
						
							
							
						
						
							
									
									Tablet uses

								
									
									Generic competencies 
(Dublin Descriptors, 2005)

								
							

						
						
							
									
									Managing social networks (Twitter, Facebook…) and all types of forum.

									Making video calls, posting messages to microblogging sites and making Voice over Internet Protocol calls (VoIP) with no additional cost.

								
									
									Self-directed learning competencies

									Autonomous learning.

									Initiative and motivation.

									Planning and organisation.

									Proper time management.

									Attention to quality (monitoring, assessment, improvement).

								
							

							
									
									Reading digital documents and books using office automation applications, e-readers, RSS feed readers.

									Using GPS systems, map viewers (Google Maps, Google Earth…), route planners.

									Environment sensors: weather station, gyroscope and accelerometer, compass and magnetic field detector, light and noise level measurement.

								
									
									Higher cognitive competencies

									Capable of synthesis.

									Capable of analysis.

									Creative and innovative thinking.

									Capable of problem-solving/taking action in new environments.

									Applying knowledge to practice.

									Decision-making.

									Critical judgment (of one’s own and others’ work).

								
							

							
									
									Making video calls. Playing multimedia and FM radio: images, videos, animations, music and other audio files.

									Recording audio, and image, video, and sound editing (with various applications).

									Word and text translator into multiple languages (with voice playback and voice input of words).

									OCR scanner of PDF documents and images.

								
									
									Communication competencies

									Written communication and presentation.

									Oral communication and presentation.

									Capable of writing reports or formal documents.

									Capable of communicating in foreign languages.

								
							

							
									
									Information searching (press, thematic websites, videos… with voice navigation capability) and downloading files.

									Cloud storage/retrieval of data (synchronising content in DropBox, Google Drive, SkyDrive…).

									Viewing tablet content on a television or digital whiteboard.

									Camera (QR code scanner and reader) and video recorder (with applications for viewing augmented reality).

									Note-taking: notes and bookmarking, photos and all sorts of information from the Internet.

									Using simple office automation tools to create and change text documents and spreadsheets.

								
									
									Instrumental competencies in the knowledge society

									Handling information and communication technologies (ICTs).

									Ability to search for information.

									Ability to organise information.

									Ability to handle databases.

								
							

							
									
									Management (synchronised in the cloud) of user e-mail accounts, contacts and online calendars.

									Managing social networks (Twitter, Facebook…) and all types of forum.

									Making video calls.

									Using instruments to create and share documents: blogs, posters, concept maps, comics, stories.

								
									
									Interpersonal competencies

									Capable of effective negotiation/conflict resolution.

									Capable of coordinating.

									Capable of working in a team/collaborative work.

								
							

						
					

				
				
				The use of mobile devices like tablets in learning processes gives rise to situations of ubiquity in which devices and formative activities converge within contexts of applied social practice (Caudill, 2007; Billinghurst & Dunser, 2012). Table 1 shows the relationship between the most common applications and uses of tablets, and the generic competencies of the EHEA (Dublin Descriptors, 2005).

				Study design and objectives

				The aim of this study is to analyse the use that university students make of tablets and its impact on improved academic performance and on generic competency acquisition in accordance with the EHEA in face-to-face and distance modes. Our intention is to create a regulated standard of competencies and their didactic uses, which can be employed by various agents in different usage scenarios. Our starting point was the following research hypothesis: mobile digital devices like tablets, applied in the EHEA setting, are an innovative alternative that could potentially lead to an improvement in the various indicators of generic competency development. In order to develop this research hypothesis, we set the following objectives:

				
						To determine the benefits of the didactic use of tablets in a university context.

						To document the map of competencies acquired with digital tablets in the EHEA.

						To identify tablet utilities, programs, uses and activities for their application to the EHEA.

				

				Methodology

				This work took a multiple case study approach and it falls within the generic field of qualitative methods of descriptive research based on multi-situated ethnography using coded life-story data collected from in-depth interviews. Research on technologies in learning environments is more and more complex, and, as De Pablo, Colas and Villaciervos (2010) have pointed out, studies are being reoriented towards a qualitative approach because it enables a more in-depth knowledge of the impact that they have. Thus, by means of biographical-narrative research, we performed an in-depth analysis of a micro-contextual unit that mainly seeks to describe and understand the use of tablets in the development of higher education studies in a group of university students in three distinct contexts, therefore allowing us to get an overview of the situation.

				Sample

				The data collection process was performed throughout the 2011/2012 academic year in three Spanish universities: Complutense University of Madrid (UCM), University of Oviedo and National University of Distance Education (UNED). A total of 419 valid interviews and questionnaires was obtained. After eliminating spurious and duplicated data, the questionnaires were grouped into the following categories for analysis: gender, age and knowledge area (Table 2).

				
					Table 2. Participating sample, by category and university

					
						
							
							
							
							
							
						
						
							
									
									Categories

								
									
									UCM

								
									
									University of Oviedo

								
									
									UNED

								
							

						
						
							
									
									Gender

								
									
									Female

								
									
									79

								
									
									67

								
									
									93

								
							

							
									
									Male

								
									
									49

								
									
									51

								
									
									80

								
							

							
									
									Age

								
									
									18-22

								
									
									57

								
									
									60

								
									
									101

								
							

							
									
									23-26 ≥

								
									
									44

								
									
									54

								
									
									103

								
							

							
									
									Area

								
									
									Arts-Hum.

								
									
									28

								
									
									12

								
									
									27

								
							

							
									
									Sciences

								
									
									30

								
									
									15

								
									
									32

								
							

							
									
									Social Sciences

								
									
									41

								
									
									24

								
									
									41

								
							

							
									
									Health Sciences

								
									
									42

								
									
									26

								
									
									0

								
							

							
									
									Architect.-Engineering

								
									
									44

								
									
									20

								
									
									37

								
							

							
									
									Totals

								
									
									(N=128-30.54%)

								
									
									(N=118-28.16%)

								
									
									(N=173-41.28%)

								
							

						
					

				

				Instruments and data analysis techniques

				The data was collected by means of recorded interviews, with a digital recorder and in audio file format. In addition to the interviews, Likert scale questionnaires were completed, which provided us with data on frequency of use, programs and activities. The guidance protocol for the standard statements used in the interviews was divided into three thematic areas: “Activities” done, which complement learning and fall within the field of strategies, “Benefits” of knowledge and procedures obtained, and “Programs and apps”. Table 3 below shows the associated statements, by thematic area.

				On completion of the interview process, we transcribed the interviews and used the Dragon program to convert audio to text. All the original files were converted to plain text files using WinEdt 5.6, and then the document data were cleaned and homogenised: deletion of internal format codes; deletion of characters and homogenisation of spelling; numbering of each competency, difficulty and benefit: processing of blocks, groups, sub-groups, options and itineraries. For the qualitative analysis, we used the technique of structuring text documents by means of text mining (QDA Miner 3.24), which mainly consists of determining a set of representative characteristics of those text documents (Witten & Frank, 2005; Feldman & Sanger, 2006; Miner et al., 2012; Castro & Lizasoain, 2012). The methodology was based on identifying and extracting concepts, which can be considered as dimensions contained within the documents that together form a taxonomic system enabling the classification of a concept map of terms and expressions describing the designed objects.

				
					Table 3. Protocol, by thematic area of the interview

					
						
							
							
						
						
							
									
									Thematic area

								
									
									Interview script statements

								
							

						
						
							
									
									Activities

								
									
									1. Give a general explanation of what you use the tablet for in your university studies.

									2. State the main activities you do with the tablet.

									3. Describe whether you use the tablet to search for information and/or as a database.

									4. List your uses of the tablet for sharing online resources, using social networks and microblogging.

									5. Explain your use of the tablet for viewing, capturing and processing text, images, video and audio.

								
							

							
									
									Benefits

								
									
									6. Indicate the main benefits of tablets in your university studies, as compared to other computer or digital devices.

									7. Specify the main functionalities that the tablet provides you with in your university studies.

								
							

							
									
									Programs and apps

								
									
									8. Describe the main programs you use on your tablet.

									9. List the apps that you use the most to do your subjects.

									10. Specify the programs and apps that you consider to be the most productive and beneficial for use in the EHEA.

								
							

						
					

				

				Results and discussion

				The application of the aforementioned methodology allowed us to select a dictionary of concepts grouped by macro-category, referenced to the research concepts. This dictionary of concepts of components and sub-components of the competency map of tablets contains a total of four macro-categories: didactic activities, programs and apps, benefits and generic competencies developed, for which 24 sub-components were coded as shown in Table 4 below.

				
					Table 4. Map of components developed with tablets

					
						
							
							
							
						
						
							
									
									Macro-categories

								
									
									Sub-components

								
							

						
						
							
									
									Didactic activities

								
									
									
											Online resource consultation.

											Text processor.

											Lecture notes.

											Watching videos.

											Downloading educational resources.

											E-mail.

									

								
							

							
									
									Programs and apps

								
									
									
											Microblogging.

											Image use.

											Games.

											YouTube.

											Instant messaging.

											Social networks.

									

								
							

							
									
									Benefits

								
									
									
											Communication.

											Time-saving.

											Mobility.

											Leisure.

											Technical and social applications.

											Ubiquity.

									

								
							

							
									
									Generic competencies

								
									
									
											Communication.

											Information processing.

											Digital.

											Techniques and technicalities.

											Analysis and synthesis.

											Foreign language.

									

								
							

						
					

				

				In order to categorise the concepts associated with the sub-components, WordStat software was used. It associated the concepts with the sub-components, with a total of 303 concepts corresponding to 24 sub-components and 4 macro-categories. After determining the sub-components and associated concepts, we obtained the proximity measure of concepts by Jaccard’s coefficient (Tan et al., 2006: 74). The results showed that the corresponding concepts have quite a low level of similarity between them, which varies between 0.001 and 0.233. These data indicate that the dictionary obtained is relevant for structuring the set of life stories associated with the use of tablets. We employed the technique of multidimensional scaling, for which we used the proximity measure of Jaccard’s coefficient, to represent, in two dimensions, the set of sub-components and concepts associated with the macro-categories connected with the use of tablets in the EHEA. The result of this representation is shown in Figure 1.

				Figure 1 shows the main distribution of components and sub-components that was obtained from the analysis of the life histories. We can see a distribution that allows us to identify the weight of the concepts associated with the four categories. The frequency of concepts is represented by the size of the circles. The application of the cluster analysis technique, using degree as an agglomeration variable and Jaccard’s coefficient as a distance measure, enabled us to obtain the dendrogram shown in Figure 2.

				
					Figure 1. Concept map of sub-components and concepts

					[image: ]

				

				The dendrogram shows that the “Didactic activities” and “Benefits” categories are the two most notable ones, especially in the “Mobility”, “Time-saving” and “Online resource consultation” sub-components. In descending order of importance, “Programs and apps” is the third category, in which the students value the use of “Social networks” and “Microblogging”. It also shows that relationships of complementarity are established between categories; of note are the relationships established between “Competencies acquired”, “Benefits” and “Didactic activities”. Presented below are the quantitative results of the four most representative concepts, by macro-category.

				
					Table 5. Frequency of didactic activities with tablets

					
						
							
							
							
							
							
							
							
						
						
							
									
									Didactic activities

								
									
									No

								
									
									%

								
									
									Cases

								
									
									% of Cases

								
									
									No of Words

								
									
									% of Words

								
							

						
						
							
									
									Downloading educational resources

								
									
									20

								
									
									30.3%

								
									
									20

								
									
									40.8%

								
									
									1286

								
									
									34.5%

								
							

							
									
									E-mail

								
									
									15

								
									
									22.7%

								
									
									13

								
									
									26.5%

								
									
									930

								
									
									25.0%

								
							

							
									
									Online resource consultation

								
									
									22

								
									
									33.3%

								
									
									21

								
									
									42.9%

								
									
									1111

								
									
									29.8%

								
							

							
									
									Lecture notes

								
									
									9

								
									
									13.6%

								
									
									9

								
									
									18.4%

								
									
									577

								
									
									15.5%

								
							

						
					

				

				
					Figure 2. Dendrogram of concept clustering, by macro-category sub-component
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				Table 5 shows the frequency of cases by the percentage of words associated with each sub-component. Of note are “Downloading educational resources” (n 1286 = 34.5%) and “Online resource consultation” (n 1111 = 29.8%). The impact that tablets have on improving didactic processes associated with the day-to-day activities of lecturers and students is therefore significant.

				
					Table 6. Benefits of tablets

					
						
							
							
							
							
							
							
							
						
						
							
									
									Benefits

								
									
									No

								
									
									%

								
									
									Cases

								
									
									% of Cases

								
									
									No of Words

								
									
									% of Words

								
							

						
						
							
									
									Communication

								
									
									14

								
									
									21.5%

								
									
									13

								
									
									26.5%

								
									
									432

								
									
									23.8%

								
							

							
									
									Time-saving

								
									
									19

								
									
									29.2%

								
									
									16

								
									
									32.7%

								
									
									450

								
									
									24.8%

								
							

							
									
									Mobility

								
									
									10

								
									
									15.4%

								
									
									10

								
									
									20.4%

								
									
									146

								
									
									8.1%

								
							

							
									
									Ubiquity

								
									
									11

								
									
									16.9%

								
									
									11

								
									
									22.4%

								
									
									199

								
									
									11.0%

								
							

						
					

				

				Table 6 shows the main sub-components associated with the “Benefits” category. In this category, two benefits stand out because of the number of times they were referred to in the biographies analysed: “Time-saving” (n 450 = 24.8%) and “Communication” (n 432 = 23.8%). The benefits of using tablets translate into a strengthening of communication activities inside and outside the classroom for participation in academic chats and forums. This sub-component is crucial for the effective development of the competency map of the EHEA, as it promotes the students’ ability to interpret a context and adopt strategies and skills for putting theoretical content into practice. Therefore, it incorporates a conceptual and attitudinal component into an action, which represents the philosophy of generic learning.

				
					Table 7. Use of programs and apps on tablets

					
						
							
							
							
							
							
							
							
						
						
							
									
									Programs and apps

								
									
									No

								
									
									%

								
									
									Cases

								
									
									% of Cases

								
									
									No of Words

								
									
									% of Words

								
							

						
						
							
									
									Instant messaging

								
									
									10

								
									
									15.9%

								
									
									9

								
									
									18.4%

								
									
									257

								
									
									18.1%

								
							

							
									
									Microblogging

								
									
									14

								
									
									22.2%

								
									
									14

								
									
									28.6%

								
									
									275

								
									
									19.4%

								
							

							
									
									Social networks

								
									
									30

								
									
									47.6%

								
									
									25

								
									
									51.0%

								
									
									663

								
									
									46.8%

								
							

							
									
									Games

								
									
									9

								
									
									14.3%

								
									
									9

								
									
									18.4%

								
									
									124

								
									
									8.8%

								
							

						
					

				

				Table 7 shows the programs and apps that are used the most on tablets. In this category, of particular note are the sub-components “Social networks” (n 663 = 46.8%) and “Microblogging” (n 275 = 19.4%). The fact that university students use these devices for social interaction is especially interesting. The e-learning and blended learning systems of all universities operate on the basis of platforms that integrate forum and chat functionalities, which are relevant aspects in social networks too.

				

				We shall now go on to analyse the results relating to improvements in generic competencies by correlating three factors: gender, age and type of studies. Figure 3 shows the generic competencies acquired with the use of tablets, by sample participant gender. The analysis yields very even results. The students consider that the four competencies that improve the most with the use of tablets are “Communication” (26.5%), “Information processing” (18.4%), “Analysis and synthesis” (12.1%) and “Digital” (8.3%). The difference between genders indicates a higher percentage of women in the first two (5.1% and 3.2%, respectively) and of men in the last two (3.0% and 4.3%, respectively).

				
					Figure 3. Generic competencies acquired with tablets, by gender

					[image: ]

				

				The development of these generic competencies by means of these technological resources is consistent with the recommendations made in the Tuning, Reflex and EUConverge European projects, among others, and by recent international researchers (Goral, 2011; Harrold, 2012). These four competencies help to provide a response to the levels required by the Dublin Descriptors (2005): autonomous and self-directed management of work; management of communication and information processes; teamwork, assuming different roles or functions. In addition to these macro-categories, we proceeded to analyse two dimensions that we considered relevant to better understand the repercussions of the use of tablets in the EHEA. To that end, and as shown in Figures 4 and 5, we analysed the variable “Age” (Figure 4) and the variable “Studies” (Figure 5) and their impact on the competencies acquired.

				Figure 4 shows that age has an impact on the perception of competencies with the use of tablets in the EHEA. Thus, we can see that the older students are (age range 23-26 years), the more they value benefits such as communication functionalities and time-saving. In contrast, the younger students are (age range 18-22 years), the more they value benefits such as ubiquity and leisure.

				
					Figure 4. Impact of the age variable on the use of tablets
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					Figure 5. Impact of the studies variable on the use of tablets
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				Figure 5 shows the percentages for generic competencies grouped by the studies on which the questionnaire analysis in the three universities was performed. Of note in the technical area of Engineering, Architecture and Sciences studies is that the students value the use of tablets as being especially useful for developing the competencies “Analysis and synthesis” (E: 25.93% S: 15%); “Technicalities” (E: 25.93% S: 25%) and “Information processing” (E: 18.52% S: 30%). Students of Humanities and Social Sciences highlight that tablets are useful for the competencies “Information processing” (H: 21.43% SS: 27.62%); “Technicalities” (H: 17.86% SS: 18.83%). Students of Health Sciences highlight that tablets are useful above all for two competencies, “Information processing” and “Technicalities” (HS: 26.32%-31.58%).

				Conclusions

				Twenty-first century universities are shaped not only by their institutional stance and governing regulations, but also by the social, professional and technological reality that permeates and moulds them. Ubiquitous learning undoubtedly constitutes a new educational paradigm that emerges from new media and technological resources that have principles of mobility, collaboration and active participation embedded within them. This learning offers alternatives for interaction and access to very diverse content. Tablets, which have burst onto the social and academic scene in the last two years, represent a powerful resource – because of their small size and high-performance technologies – for coping with the development of various sub-components of the generic competencies proposed in the EHEA. Moreover, this type of mobile device enables students to complete their training through MOOCs and work collaboratively and interactively with their fellow students and lecturers, in both face-to-face and distance education.

				The results of this macro-study conducted on three Spanish universities have shaped one of the first competency maps of the use of tablets in the EHEA. We can conclude that this mobile device, which has a high level of penetration among the age group studied (18-26 years) enables improvements to be made in several generic competency indicators of the university student population. In particular, these improvements relate to “self-directed learning competencies”, “higher cognitive competencies”, “communication competencies”, “instrumental competencies in the knowledge society” and “interpersonal competencies” (Dublin Descriptors, 2005). Likewise, irrespective of age range, gender or university studies, those students who use these mobile devices highlight their usefulness and effectiveness in dimensions such as communication, information processing, time-saving, mobility and ubiquity.

				Support

				This work is part of the Project of the Directorate General for Research and Management of the National RD&I Plan (Ubiquitous learning with mobile devices: creation and development of a competency map in higher education) EDU2010-17420-Sub-programme EDUC.
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