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					Abstract

					Immersed in an academic system where the curriculum teaches students specific skills in order to develop a future profession, social networks, as specialised environments primarily in informal education settings, prepare them in attaining innovative and emerging competences that are not found in the curriculum. Here we present the results of an innovative study funded by the Institute of Education Sciences at the University of Seville (US), Spain, and the Faculty of Economic and Social Sciences at the University of Carabobo (UC), Venezuela, encompassing a collaborative experience of best practices. A sample of 175 students was used in the study, of whom 55 were obtaining a degree in Business Administration at UC, and 120 were studying in the Faculty of Education Sciences at US. Among the most significant findings, we affirm that Facebook, as a learning environment for studying and sharing Quick Response (QR) codes, is a tool that the student defines as close, reliable, easy to use, and has many advantages over other settings, as it becomes a place where people from different locations meet and share common educational experiences. Furthermore, this study emphasises that using Facebook allows students to acquire and/or develop instrumental, interpersonal, and systemic competences.
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					Las redes sociales como herramientas para la adquisición de competencias en la universidad: los códigos QR a través de Facebook

					Resumen

					Sumidos en un sistema académico en donde los planes de estudio capacitan a los estudiantes en determinadas competencias para desarrollar una futura profesión, las redes sociales, como entornos especializados fundamentalmente en educación no formal, los preparan para adquirir las emergentes e innovadoras competencias que no se contemplan en el currículo. En este artículo se exponen los resultados de un proyecto de innovación financiado por el Instituto de Ciencias de la Educación de la Universidad de Sevilla y la Facultad de Ciencias Económicas y Sociales de la Universidad de Carabobo (Venezuela), así como se da cuenta de una experiencia colaborativa de buenas prácticas. Se ha trabajado con una muestra total de 175 estudiantes, de los cuales 55 pertenecen a la titulación de Administración Comercial (Universidad de Carabobo, Venezuela), y el resto a la Facultad de Ciencias de la Educación (University of Seville, Spain). Entre las conclusiones más significativas, se afirma que la red social Facebook, como entorno de aprendizaje para conocer y compartir los códigos de respuesta rápida o códigos QR, es una herramienta que el alumnado define como cercana, fiable, de fácil manejo y que posee muchas ventajas con respecto a otros entornos, ya que se convierte en un espacio donde se conocen personas de distintos lugares y que comparten experiencias educativas comunes. Además, se hace hincapié en que, al utilizar Facebook, pueden adquirirse y/o desarrollarse competencias instrumentales, interpersonales y sistémicas.
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				1. Introduction and the status of the question 

				The university is one of the oldest and most enduring social institutions of all time, and in one way or another, has always been able to adapt to a changing world (Bombillar, 2010). It is within this context of constant change characterised by increasing globalisation – wherein the use of information and communication technologies (ICT), the mobility of knowledge and the development of new social attitudes, among others, are becoming more and more important – that the European Higher Education Area (EHEA) is located. According to Marín and Romero (2009), it situates the university at a time of profound change, especially with respect to methodology (De Miguel, 2005).

				From this perspective, there is an urgent need for initial and lifelong training to prepare teachers for their new role and adaptation to a dynamic and changing market (Moreno, 2011; Zambrana & Manzano, 2004).

				Social networks have now become real learning spaces for students, and there is talk of the learning possibilities they hold, with the idea that they be used in formal, non-formal and/or entertainment settings. Ivala and Gachago (2012) believe that Web 2.0 tools such as Facebook and blogs can be effective in improving levels of student engagement in learning, i.e. they can have a positive impact on their levels of participation and involvement in learning, and help university students acquire and improve their competences (Manca & Ranierit, 2013).

				Concerning competences, it is worth remembering that these have been present in our lives for centuries (Cano, 2007). One of the first taxonomies was the Tuning project (2007) proposal, which classified them as general (generic) and specific (degree-related), while the EHEA classification (Martínez López, 2008) proposed a different classification: instrumental, interpersonal and systemic competences.

				From this point of view, the objective of this study was to determine what competences participating university students’ obtained after learning about QR codes through Facebook.

				There are numerous experiences of using QR codes in education. With regard to higher education, we would highlight those found in the libraries of Harvard (2012), Stanford (2012), Seville (2012) and Oviedo (2012). There, they state that these codes can be used in university settings as collections of resources for students, through leaflets with different symbols linked to online resources that the student must read for a subject, topic or chapter. In laboratory environments, the codes can connect the laboratory equipment with detailed instructions on how to use it.

				In other studies (Geyer, 2010; Marquis, 2012; Watson, 2013), QR codes have been used in universities as a way to integrate audiovisual media in reports, for example, to add videos or computerised group presentations, or to link them to simple surveys created with Google Drive or Doodle.

				We could view them as gateways to bring external resources into the classroom or to help students acquire information beyond the walls of the university; this is the starting point for thinking about how these small squares might enhance any classroom lesson (Allueva, 2013).

				In non-university education, experiences similar to those described above have also been undertaken; in this case, QR codes have been used mainly from a curricular perspective: to learn music, environmental studies, social sciences, language, and even foreign languages like English (Domenech, 2011; Hernández Ortega, 2012; Gamboa Jiménez, 2012; Gálvez, 2012).

				As for the uses of Facebook in higher education, different authors have used it as a support or tool for storing information or for making their classes more up to date (Gómez & López, 2010; Morelli, 2011; Reig, 2011; Piñol Bastidas, 2012; Ivala & Gachago, 2012; Manca, 2013; Konstantinou, 2013). Generally, it has been used as a repository for Web resources, where students are able to share their opinions, which they themselves appreciate. It may also contain anything from links to materials like blogs or websites, to videos and pictures, all of which develop and enhance collaborative learning.

				2. Method

				A cross-sectional descriptive study was conducted as part of a broader innovative, good practices experience with university students from Spain and Venezuela obtaining various degrees (Román Graván, 2012; Román, Díaz, Puig, & Martín, 2012). During the 2011/12 and 2012/13 academic years, students from the Faculty of Economic and Social Sciences (FACES, to use the Spanish acronym) at the University of Carabobo (UC), Venezuela, and the Faculty of Education Sciences (FCCE, to use the Spanish acronym) at the University of Seville (US), Spain, participated in the study. The objectives were as follows:

				
						
						To design and produce a virtual repository on Facebook of QR codes (Figure 1).
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							Figure 1. Virtual repository on Facebook of QR codes.

						

					

						
						To collect best practices for using these codes in general education and in specific disciplines, in both university and non-university settings, to serve as an example for the whole academic community (see Figure 2).
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							Figure 2. Virtual repository on Facebook of QR code best practices.

						

					

						
						To design and develop a website that serves as a portal for access to the various parts of the project: social network where images are hosted, social bookmarking on QR codes, Tweets on Twitter about these codes, and a satisfaction questionnaire after participating in the project.
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							Figure 3. Access portal to the project (http://t.co/31oB8W4q).

						

					

						
						d) To design, implement and analyse data from a questionnaire (http://bit.ly/experiencia-facebook-qr) that evaluates the perceptions of using such codes in teaching and social networks, the development of generic competences and the level of satisfaction of those who participated in the project.

					

				

				2.1. Participants

				The sample comprised 175 students: 55 in their fourth year of the degree in Business Administration, who were enrolled in the Marketing course offered in FACES at UC, aged 19 to 60 years, and 120 students from FCCE at US obtaining either of the two degrees currently awarded (in Primary Education and in Teaching), aged 18 to 61 years (see Table 1.)

				
					Table 1. Distribution of participants by degree, course, university and country.

					
						
							
							
							
							
							
							
						
						
							
									
									Group

								
									
									No

								
									
									Degree

								
									
									Course

								
									
									University

								
									
									Country

								
							

						
						
							
									
									1

								
									
									49

								
									
									Degree in Primary Education (group 6), FCCE

								
									
									ICT applied to education

								
									
									Seville

								
									
									Spain

								
							

							
									
									2

								
									
									41

								
									
									Degree in Primary Education (group 10), FCCE

								
									
									ICT applied to education

								
									
									Seville

								
									
									Spain

								
							

							
									
									3

								
									
									30

								
									
									Degree in Teaching (group 4), FCCE

								
									
									Education technology

								
									
									Seville

								
									
									Spain

								
							

							
									
									4

								
									
									33

								
									
									Degree in Business Administration (Section 31 - morning session), FACES

								
									
									Marketing I

								
									
									Carabobo

								
									
									Venezuela

								
							

							
									
									5

								
									
									22

								
									
									Degree in Business Administration (Section 82 - evening session), FACES

								
									
									Marketing I

								
									
									Carabobo

								
									
									Venezuela

								
							

						
					

					(Source: Own research).

				

				This type of sample was intentionally non-probabilistic due to the project managers’ ease of access to students from both universities. We are also conscious of the fact that this work aims to be a specific case, an enclosed study that is well defined. While it may not be generalizable, we believe that it is significant for understanding the phenomena analysed, and reflective of such innovative methodologies.

				2.2. Tools

				To measure the perceptions that students had of QR codes collected via Facebook, a semantic differential attitude scale was used (Osgood, Suci, & Tannenbaum, 1976), an instrument that has also been used in other research to analyse students’ attitudes toward various technological means (Cabrero, Alba Lopez-Arenas, & Pérez de los Ríos, 1991; Llorente Cejudo, 2008).

				A second part was added to this tool, the purpose of which was to investigate issues related to participation in the study and how universities deal with these kinds of innovative work practices.

				Altogether, the tool contained forty-four questions divided into two main categories: issues related to perceptions of QR codes and items regarding the students’ and their universities’ participation in such training strategies. The full questionnaire, called PERCEQR: percepciones de los códigos QR en la enseñanza (perceptions of QR codes in education), can be found at http://bit.ly/experiencia-facebook-qr.

				The consistency data provided by Cronbach’s alpha coefficient (Ruiz, 1998), which were obtained for the dimensions of the questionnaire (perceptions of QR codes, levels of interaction during the experience, teaching strategies, roles of teachers, use of social networks in teaching, and universities’ technological adaptation) were considered quite high, given that their values ranged between 0.8 and 0.9 points. Taking the average value of 0.8875, we could assert that the tool had a reliability level of 88.75% (Román, 2012).

				Throughout this article, the results of the open items for the second set of questions will be analysed; specifically those that refer to the skill level and degree of participation and satisfaction with the experience:

				
					40) What was your level of interaction in using this technological strategy for the course?

					41) Do you consider that using social networks as a way to publicise QR codes represents an educational and motivational strategy for understanding the content of a subject?

					42) What do you think the role of the teacher should be in response to the use of this type of technological media in the teaching-learning process?

					43) Do you think it is important to extend the use of social networks and the methodology applied in this experiment to the whole context of the subject and not just to a specific topic?

					44) Do you find that the university in general, specifically your faculty/school/institute, is technologically and methodologically prepared to use educational materials in the teaching-learning process of the course, and to use social networks in it?

				

				2.3. Method

				In an initial session, students were taught about QR codes – what they are and what their features and origins are. They learnt how to design them and generate them from websites. They were taught how QR code readers are installed on mobile phones and tablets with different operating systems, as well as on web browsers. They were shown different ways of using QR codes in general and specifically in teaching. They were told how to prepare and present examples of best practices. This information was also accessible through the social network and from the previously mentioned website created for the experience.

				Following the theoretical explanation, students put into practice everything they learnt and completed exercises connected with these symbols. They also designed collaborative activities, contributing ideas on best practices related to the design and use of QR codes in education in general.

				At the same time, they uploaded the different QR codes that they had found onto Facebook. In some cases, they took photos of them with their mobile phones, whether they were in magazines, newspapers, or on advertising boards. In other cases they uploaded them from the websites where they had found them. In this activity, students from both countries always interacted.

				After the experience, the questionnaires were administered to gather information and analyse the data contained in them.

				2.4. Analysing the results

				The scientific software package SPSS v.18 was used for the descriptive analysis of their perceptions, and Atlas.ti v.7.0 was used for the analysis of open items, which helped to categorise the following dimensions studied in this article: levels of interaction during the experience, teaching strategies, teachers’ role, use of social networks in education, and technological adaptation of universities.

				3. Results

				Perceptions of QR codes

				Regarding the perceptions that students had of QR codes, the scores given to the pairs of proposed adjectives suggested that codes made the work easier; were effective, useful, positive, recommendable, beneficial and fun; involved innovation; saved a lot of time; were pretty, valuable, entertaining and comfortable; decoded quickly; were interesting, relevant and ideal; required instrumental competences; and were secure, clear, necessary, easy to use, used by intellectuals, simple, applicable to formal education, important and concrete (see Figure 4).
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					Figure 4. Perceptions that students have of QR codes (% in blue).

				

				With regard to the analysis of university competences that were employed using QR codes through Facebook, the university students developed the competences referred to below.

				Development of instrumental competences

				According to Martínez López (2008), instrumental competences include the capacity for analysis and synthesis, the ability to organise and plan, basic general knowledge, deeper understanding of the profession, oral and written communication in the language, the knowledge of one or more foreign languages, basic computer skills, computer skills related to the field of study, information management skills (ability to retrieve and analyse information from various sources), problem-solving and decision-making.

				From the students’ contributions, it appears that the instrumental competences that they developed the most in this experience were the ability to analyse and synthesise, and the ability to organise and plan. Below, some of the most representative opinions have been highlighted.

				
						Capacity for analysis and synthesis: “...trying to take enough time so as not to repeat the same thing our peers have already done [...] as long as it takes...” (Interview 8); “...clearly indicate what the QR codes are [...] as there are several types of two-dimensional codes...” (Interview 12); “...there was competitiveness because you could not repeat the pictures” (Interview 25); “...it became something interesting and competitive [...] and it really was original and different from what the others had” (Interview 51). 

						Ability to organise and plan: “...there should be control over or a limit to the number of QR codes that groups can collect [...]. For the other groups, the search becomes a bit more difficult” (Interview 11).

				

				Development of interpersonal competences

				According to Martínez López (2008), interpersonal competences refer to teamwork, work in an interdisciplinary team, the ability to work in an international context, the ability to communicate with experts in other fields, interpersonal relationship skills, critical thinking, ethical commitment, the ability to review and criticise, and the ability to appreciate diversity and multiculturalism.

				Specifically, the students developed and put into practice two interpersonal competences when using Facebook and QR codes: teamwork and the ability to work in an international context:

				
						Teamwork: this was one of the interpersonal competences that had the greatest impact – “the people who use it [...] can contribute ideas from their companies on the matter...” (Interview 1); “...we get closer to other people, and these in turn can discuss their experiences on the subject and therefore learn more...” (Interview 6); “...you have the opportunity to share and interact in real time [...] wherever you are...” (Interview 10); “...it unites everyone; it helps us all work better together...” (Interview 11).

						Ability to work in an international context: “trade with other countries via Facebook, since each country has the QR code application stamp for its products, and they’re different and vary in many respects, helping us learn...” (Interview 1); “...they guide students on national and international technology” (Interview 7); “...you can expand different teaching strategies, achieving an educational and cultural exchange [...] and therefore broaden knowledge” (Interview 31); “...I’d like the Spanish students to see my audiovisual material and to be able to see theirs too” (Interview 34).

				

				Development of systemic competences

				These competences refer to the ability to apply knowledge to practice, the ability to learn (to gain experience), autonomous learning, adapting to new situations, leadership, understanding other cultures and customs, initiative and entrepreneurship, motivation for quality, sensitivity to environmental issues, research skills, the ability to generate new ideas (creativity) and design and project management (Martínez López, 2008).

				The participants in the study highlighted that systemic competences were the ones that they used the most in this experience, including research skills, initiative and entrepreneurship (creativity), motivation (achievement) and the ability to apply knowledge to practice:

				
						Research skills: “...it pushes you to do more research, especially the level at which it is developed in our country” (Interview 5); “it helped us [...] investigate and look into...” (Interview 3); “...doing research into what QR codes are, and how to use them [...] I started to use them more often [...] it’s funny what the unknown creates...” (Interview 9); “...we were looking for our QR codes, looking up what they meant [...] designing our own QR codes...” (Interview 6); “...I researched outside of my regular classes...” (Interview 13); “...it generates motivation to investigate [...] see what is important and innovative [...] their use in business and the world” (Interview 15); “...I looked harder and explored more and more...” (Interview 23).

						Initiative and entrepreneurship (creativity): “...it gave us the opportunity to be creative” (Interview 3); “...design our own QR codes...” (Interview 6); “...I was interested in the subject and have researched outside of the regular classes...” (Interview 13); “...teaching and motivating strategy [...] helps you become more innovative...” (Interview 11); “...I had several friends who [...] even helped me find QR codes” (Interview 11); “...I found myself constantly looking for QR codes, to see what we are using in our country” (Interview 40).

						Motivation (achievement): “it’s very motivating, something new and innovative, I really enjoyed it” (Interview 2); “...I found it very motivating [...] it generated a degree of commitment to the subject, not just at the time, but to learn and interact...” (Interview 3); “it created incentives to understand the subject” (Interview 4): “...we spent several hours in the Metropolis Shopping Centre, in shop after shop [...] we were more excited about finding QR codes [...] we visited several places and establishments” (Interview 11).

						Ability to apply knowledge to practice: “...during the search we could see the current market, in our case, Venezuela...” (Interview 1); “...the student can be updated and have closer contact with the markets [...] the people working in them [...] they can contribute ideas from their companies in relation to the matter...” (Interview 1); “...I began to observe and be more aware of the presence of this technology in my environment [...] incorporating this idea into other subjects or courses that I was studying...” (Interview 10); “doing research projects on things like these codes and their application in the market, and how their application has revolutionised many aspects” (Interview 10).

				

				To summarise, the following table presents the analysed dimensions, the extracted categories and the computed frequencies to which reference has been made (Table 2)

				
					Table 2. List of dimensions, categories, and frequencies.

					
						
							
							
							
						
						
							
									
									Dimensions

								
									
									Categories

								
									
									Frequency

								
							

						
						
							
									
									1. Interpersonal competences (IPC)

								
									
									1.1.Teamwork (CIPTE)

								
									
									43

								
							

							
									
									1.2. Ability to work in an international context (CIPTI)

								
									
									36

								
							

							
									
									2. Systemic competences (STC)

								
									
									2.1. Research skills (CSTHI)

								
									
									41

								
							

							
									
									2.2. Initiative and entrepreneurship (creativity) (CSTIEE)

								
									
									39

								
							

							
									
									2.3. Motivation (achievement) (CSTM)

								
									
									35

								
							

							
									
									2.4. Ability to apply knowledge to practice (CSTCP)

								
									
									40

								
							

							
									
									3. Instrumental competences (ITC)

								
									
									3.1. Capacity for analysis and synthesis (CITAS)

								
									
									39

								
							

							
									
									3.2. Ability to organise and plan (CITOP)

								
									
									42

								
							

						
					

				

				4. Conclusions and limitations

				In relation to the attitudes towards QR codes, it should be noted that, in some cases, the students were very open to them. In others, their non-use could be explained by their lack of knowledge of how they worked or how they were produced. But once trained in these competences, the students recognised that they made the work much easier, that they were very effective and useful to access other multimedia resources, and therefore, highly recommendable and beneficial to them.

				With regard to Facebook, we must admit that this is not the first research project in which this social network has been analysed as a study tool in higher education. Other authors such as Konstantinou (2013) have recently used it with students from the Technological University of Cyprus. She defines it as motivating, able to capture the students’ attention, a facilitator of information and online gaming, ideal to provide a query window open 24 hours, perfect for helping students to meet other students outside a formal setting, and competent to remove certain barriers between teachers and students, and this article agrees with her opinions. Indeed, they fully coincide with the different comments made by participants in this study. What has been truly innovative is seeing how the use of QR codes in higher education using Facebook as an instrument has served to enhance and develop general competences.

				The study’s participants said that Facebook is a close, reliable, easy-to-use tool, which has advantages over other networks and platforms, such as creating an environment where people from different places can meet and share educational experiences (“I find it beneficial to use social media to research, analyse and carry out evaluated projects”, Interview 34). Furthermore, according to their contributions, we could see, through social networks that they were able to acquire and develop instrumental, interpersonal and systemic competences. In this sense, we are of the opinion that such environments should be designed and planned in order to improve the processes of teaching and learning at university.

				These conclusions were also reached by Professor Piñol Bastidas (2012). She said that Facebook worked quite well on the Conservation of Cultural Heritage course at the University of Barcelona due to the proximity of communication and the strengthening of personal relationships with the students, among other things.

				At the time of writing this article, the outcome of this work was quite positive; students from the participating universities had expressed their satisfaction with using social networks (Facebook) as tools for acquiring competences and improving learning, as each student had made contributions from different perspectives, some from the field of education and others from the field of marketing or communication.

				This study also coincides with Gómez and López (2010), who claimed that social networks were emerging as an alternative to peer communication and could be used as an educational tool, albeit with a highly informative but non- educational value at that time. Furthermore, as the main problem associated with social networks like Facebook is the privacy of the data being published on them, it cannot be overlooked (Gómez & López, 2010; Reig, 2011).

				The use of social networks should not be something isolated from classes, as Rubén Morelli (2011) said. He has suggested that Facebook should be used as a complement to the dynamics of the learning process and not a replacement.

				Combining innovative QR codes and Facebook led to a very interesting and dynamic piece of work among university students from both countries, and it should be a reference point to take into account in future studies in teaching methods.

				As for limitations to this study, we should note that the failure to increase the sample size of students in all groups and courses, or even in other departments, restricts the generalizability of the findings obtained here.
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