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Abstract

This research proposal sought to develop forms of hypermedia literacy, digital culture and transmedia through the synergy between theory and practice with student teachers in formation in the careers of Basic (Middle School) and Intercultural Bilingual Education of the National University of Education UNAE, and to Social Communication students at the UNACH, University of Chimborazo, in Ecuador. 
This approach supported students to develop their abilities to produce quality educational content inspired from their practice in schools and in classes. We developed a methodology based on didactics and active pedagogy on educational ICT. In this sense students met the theory through the applied model of flipped classroom with the complementary use of videos on communication, media art and immersive and multisensory narratives, all following the models of hypermedia interface analysis (interactive multimedia) and digital and transmedia narratives [1], [2]. The students analyze the hypermedia narratives of their favorite ICT. Subsequently, they learned how to generate immersive edutainment contents based on the needs identified during pre-professional practices in local schools. 
These materials and digital educational content were made following the preproduction, production and audiovisual postproduction schemes supported by methodologies based on collaborative work lesson studies, and experiential learning, through the development of educational videos, games and other forms of digital narratives. All using audiovisual and multimedia production techniques, diagnosis and analysis of user experience (UX), mentoring and promoting the use of open software and dissemination platforms. 
In this way, the future teachers involved, developed their professional skills related to the media convergence, information and communication technologies (ICT) in the classroom. The design of the experience was based on hypermedia literacy languages and Educommunication [3], [29]. 
As a result, the educational ICT products were built thanks to the interactions and iterations of the perceptions and reflections of the students and professors about their ICT integrated with the flipped classroom. They were also collected to be tagged and published in a repository platform of educational dissemination and collaboration for knowledge conservation called interative TINKU based on the Andean principles and shown in a public exposition, InteracTic. This way, the educational tools and productions were evidenced and classified during the learning process. Thus, it promoted the reuse, remixing, adaptation, dissemination of these materials by the national and international communities, institutions of innovation and educational research. 
Keywords: media literacy, digital narratives, active pedagogy, flipped classroom, transmedia, media 

convergence, lesson studies, interactive communication.
1. INTRODUCTION 
During the present and previous decade forms of hypermedia, interactive multimedia, and transmedia languages ​literacies has been increasing in universities classrooms integrating theory and practice using interactive communication, digital culture and open software tools available online. In the case of the National University of Education, UNAE, in the careers of Initial, Basic, and Intercultural Bilingual Education (EI, EB, EIB) such teaching is mainly concentrated in the subject of "Media Convergence: Inverted Classroom and ICT: Use and Interpretation of Technologies for the Design of Learning Environments", that both authors have taught. In the case of the UNACH, National University of Chimborazo, this learning process is currently being developed in “Theory of Communication” and “Communication Psychology” courses. This research describes in general terms the experience and the learning results obtained through the application of a scientific and pedagogical investigation through an integrative methodological EDR (Educational Design Research). The educational research methodology for this project integrated originally the following pedagogical and research processes: 1) Participatory Action Research (PAR), 2) Lesson Study and 3) Flipped Classroom. EDR was applied and combined originally to serve the objectives of finding out the best didactic methods and ICT to be applied for literacy in digital culture, hypermedia and transmedia languages, and ​​for the generation of audiovisual content and educational ICT in Ecuadorian schools and universities.

1.1. Educommunication and media literacy, transmedia and digital culture to educate the professional prosumer and educators of the future

Teaching with and about the media and media education are usually considered two central areas in media pedagogy focused in developing specific competences and skills that teachers must successfully integrate through the use of new media into their classes [4]. University professors should successfully use a wide variety of digital media to achieve the learning objectives of their syllabi. However, until now there has been no consensus on the precise ways to develop these pedagogical media competencies, which vary according to several factors. Some of them include professional development [5] and focusing on the central principles of media literacy and on the educational potentials of the media [6]. According to the M3K model of Germany, media pedagogy is composed of 3 main areas: a) Media teaching: teaching with media or the design and use of media content for educational purposes; b) Media education: dealing with tasks related to the use of media, for example, ethics in online educational environments; and c) Professional development: relating media with the different social, professional and environmental systems on a systemic level. During the work prior to the research, during the original designs and update of the syllabi, a need was found to describe educational procedures in a way the students could be able to understand, identify and to handle certain main concepts of hypermedia, transmedia and digital cultural languages so they would be able to manage them and to generate their own educational ICT consciously and with current pedagogies. 

1.2. Media convergence, new convergent concepts necessary to teach literacy in the context of digital culture, education and interactive and transmedia narratives and communications
The last decades’ changes from traditional communications to interactive communications have affected the educational processes since interactive communication permeated educational methods and this digital media ecology has generated a change in the ways of teaching and learning, which has resulted in multiple interactive and educational methods. These combine new educational purposes, in the teaching-learning processes, using the interactive and digital qualities of the new forms of communication: users active participation (interactivity), user and content oriented, modularity and transcodification, language convergence (multimediality), real time, network oriented, accessible, non-sequential textual structures (hypertextuality), and knowledge creation [7]–[10].
These new communication concepts flow from the media converge to educational purposes. Am interactive media educational communication comprehending emergent concepts related with transmedia narratives, or the art of building narrative worlds. This is a new concept born as an answer of the media convergence, which requires for people to understand and collaborate on active communities of knowledge. Henry Jenkins [3], [11] defines media convergence as “the content flowing across multiple media platforms and diverse media and the behavior of mediatic migrating audiences”. Complementary, the media for McLuhan [12], is the environment referred as well as the space in which human beings interact, live and express abilities and capacities. It transmits a message, and it refers to human messages as “talking about all the human expressions through history”, since integrates human biological and technological evolutions. ‘Expressions’ may be understood as the manifestations of strategies and techniques used to form the space in which man habits. In this, sense communicational technologies are complementing our biological communicational instruments until they become human communicative extensions. Therefore, "Transmedia Narratives is a kind of story in which history unfolds through multiple media and communication platforms and in which a part of consumers takes an active role in this process of expansion" [13].

Some other terms involved in the educational communication processes are brought to light in the process of analyzing media convergence element and processes, building media literacy knowledge. Some of these new interactive communication terms are interface, immersion and agency. In this research the meaning of these concepts was described as: a) Interface: the physical and functional connection with the hypermedia system, where the human perception and communication systems us interact with the interactive digital narratives and expressions. "The mix of hardware and software through which the reader communicates with the hypermedia program" [14]. Complementary, b) immersion is described by Bryan Loyall [15] as "when the characters and actions in the world must appear real to the participant. This means that they need to be credible enough so that the participant is interested and cares, whatever form they care about, whether they like it, hate it or are disturbed. Moreover, I have found that they need to be real enough for the participant to respect them".  In this research, this concept is treated as the action of fully entering the causal logic, or the set of rules, physical laws and the narrative flow that develops in an imaginary or real environment, to the point of perceiving it as a real experience at the multisensory, psychological and emotional levels. Additionally, c) agency is conceived as identification mediation (or agency), the responsibility that the subject feels about the development of the actions and processes that the characters live through the narrative, being able to mediate through the interface with the narrative forms and structures, thanks to the different types of interaction (selective, transformative and constructive) offered by multimedia expressions [16], [17], [29]. Agency explores the space of free movements of the user in rigid or desirable dynamic structures [18] through mastering the narrative, mastering choice and mastering space [19]. The reader must feel the possibility of following and expanding his intrigue or curiosity to complement the narrative information of the story becoming a narrator [1]. 
With all, the inclusion of these and other interactive media communications concepts and teaching the preservice teachers how to apply and practice them in interactive multimedia products and while teaching with media literacy, integrates and show in practice how the communicative processes can serve the educational purposes. Transmedia also provides an added value because allows the diffusion in multiple platforms educational contents, practices that are fundamental in the convergence process [20] to foster deep learning [21]. Thus, in this research, concepts such as media and transmedia convergence are used for educational purposes serving the design of educational experiences in other to reflect on deeper knowledge such as how interface, immersion and agency concepts can be taught and used by educators.
2. METHODOLOGY. EDUCATIONAL DESIGN RESEARCH (EDR), PARTICIPATORY ACTION RESEARCH, FLIPPED CLASSROOM AND LESSON STUDY
2.1. Integrated Methodology

The proposal was made based on the educational design research an applied variant of the design-based research in the educational area. This research focused on a systematic process of analysis, design, development, and evaluation of certain educational processes [22], [23], that original integrated the flipped classroom, participatory action research and lesson study. 

The design of the educational experience was based in hypermedia literacy and educommunication which allowed the pedagogical navigation using interactive and transmedia storytelling [3], [1], [2], [17], [24]. From this perspective, it was understood that media literacy is based in representations developed through signs and symbols managed by audiovisual, textual, graphical, multimedia and other interactive languages and systems; that are required to be learned in order to be managed. 

The methodology integration was developed and finally implemented, see Fig. 4, through cycles of observation, exploration, evaluation and project-based learning. It was initially designed and finally applied and implemented integrating the following steps: 

2.1.a. Application of a diagnosis about the level of audiovisual and interactive multimedia literacy in the university students, and their children students while they practiced in the educational centers. Furthermore, a diagnosis was made to determine the educational contents needed at the schools and to identify the relevant contents for designing the educational ICT.
2.1.b. Use with flipped classroom techniques of educational digital repositories, such as  http://www.drjorgemora.com, including: conceptual maps, https://goo.gl/ULZKXQ, see Fig. 1; model of knowledge and analysis of hypermedia elements and language, audiovisual instructional and edutainment materials, https://vimeo.com/178261749, see Fig. 2; scientific articles, https://goo.gl/Vnt4C4; books https://goo.gl/nnNSfo; and lists of open software to support the learning process of creating media convergence, and understanding interactive and transmedia narratives and communications concepts. Thus, the students could start managing the audiovisual and hypermedia languages, also shown with project examples at the repository such as https://goo.gl/ZexFcg, in order for them to start designing their own educational ICT projects.
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Figure 1. Conceptual Map of Interactive Media Communications. Source: Jorge and Juanjo Mora.
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Figure 2. The story & the main character are in the middle using the technological functions of each media to design transmedia stories. Source: C. Weitrecht (Left Image) & Jorge Mora (Right Image)
2.1.d) Application and recording of a simplified user experience test to their designed Alpha ICT projects while in the educational center for pre-professional practices. This served the university students to record and observe some functional interactions of their students with the ICT educational projects that they designed. Thus, they could collect practical suggestions for implementing and designing content during their Alphas, see Fig. 3. This step also served them to get familiar with basic studies on user experience tests, based on techniques explained in class [17], and through a didactic video, https://youtu.be/37bFn4fQJWA, used as flipped classroom.
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Figure 3. The students video-recorded the users’ interactions with their educational ICT Alphas.

2.1.f) Review of the user experience formal and informal tests and feedbacks developed by the students at the schools of practice to determine pertinent ICT’s implementations, designs, and contents.
2.1.g) Review in class of the ICT’s design progresses based on the co-evaluation feedbacks of their colleagues, the professor and their students in the school of practices, and collection of new suggestions to continue implementing and iterating the designs and narratives (lesson study).
2.1.h) Checking the implementations based on the previews evaluations and co-evaluations integrating pedagogical and didactic processes and motivating the students to develop complementary educational transmedia materials. All these would serve as future educational materials in their practical flipped classrooms, repeating the cycles of implementation (application of lesson study combined with participatory action research). 
2.1.i) Development of the final educational ICT, Beta version, and the complementary transmedia materials (presentation posters, final exposition of the projects, teacher tutorials, curricular press materials that complemented the Ecuadorian curriculum lessons), see Fig. 4.
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Figure 4. Students’ transmedia materials, a poster of a VR ICT and an Augmented Reality educational ICT, both teaching about animals, shown at InteracTic exhibition.


2.1.j) Presentation of the final projects on a final exhibition, InteracTic, to discuss and co-evaluate with professors and peer students from other courses. This served to implement the final projects as well as the next semester course design (lesson study combined with participatory action research). Moreover, these reflections served all to identify what were the most interacted and more appropriate materials to be used with flipped classroom techniques, so, they could be also applied and donated with their user’s manuals at the schools of pre-professional practices. 
2.1.k) Archive all the educational ICT and transmedia materials for reusing and accessing them in the open educational UNAE repository TINKU Interactive, currently under construction.

2.2 Integrative Methodology description

There is an extensive literature regarding participatory action research  [22]–[24], Lesson Study [25]–[27] and flipped classroom [25]–[27]. Following, it is explained each methodology according with the steps integrated in the general methodology. 

2.2.1. Participatory action research (PAR)

PAR was used for educational conservation and promotion, which implied intervention for change, it looked for solving problems with the objective to improve participation in educational contexts. PAR is a process oriented for social change and characterized by active participation. It serves to make the daily teaching activity the focus of attention, in order to discover what aspects can be improved to reach educational objectives and strategies and to collect useful information.

It is build on the three (3) phases “observe (build, design on an educational situation and collect data), think (analyze and interpret), and act (solve problems and implement improvements)” [22]. In this way, it looks for actions to apply on a situation (a problem or opportunity) by means of evaluation, “which is the value and appreciation of the process and results achieved, some achieved and some no fulfilled, but not foreseen”. In that sense, the research was configured within the P.A.R methodology, using synergic processes of collaboration during the phases of observation, reflection, action and evaluation. 

2.1.2. Lesson Study 

It was integrated into the P.A.R. cycles [27], following the steps of:

a) Defining the educational situation (necessity or opportunity), as it is shown in 2.1.a during the diagnosis about the level of audiovisual and media literacy.

b) Cooperative design of the “experimental lesson”, both teachers in charge assessed the integration of content, audiovisual and multimedia materials and pedagogical procedures during the planned lessons and the design of the flipped classrooms, as it is described in 2.1b.

c) Observe the taught lessons, as it is described in 2.1.d and 2.1e.

d) Collect evidences and videos and documentation for analyzing their designs and production plans, description in 2.1.f.

e) Analyse and revise the lesson as described on 2.1.g.

f) Repetition of the lesson with the improvements and application of another observation, as described on 2.1.h and 2.1.i.

g) Iteration of steps 2.1.d, 2.1.f and 2.1.g during a couple of weeks as described in 2.1.g and 2.1.i

h) Discuss, evaluate and reflect on new evidences and dissemination of the experience, as described in 2.1.j.
i) To iterate the process 2.1.a to 2.1.j in their next practicums.
2.1.3. Flipped Classroom

It was integrated during the planification, design, and implementation of the pilot classes, the online video materials, and the other open resources for the generation of educational digital contents on media literacy. Thus, the didactics on the arts of creating audiovisual and hypermedia were in dialogue with “educational media convergence, flipped classroom and ICT design”.

Mainly the didactic consisted in the development of educational projects following the process of iterations as is stated in the report of Educational Innovation and Good Living “Buen Vivir” from the Ecuadorian Education Ministry. It also followed the guidelines stablished by Jonathan Bergman[28] in relation to the design of learning experiences considering autonomous work, collaborative learning, assisted learning and the changes of roles between teachers and students based on students’ necessities and interests, which were identified during the practicum. 
The participants developed materials and educational digital contents, following the scheme of preproduction, production and postproduction [2], supported by methodologies based on collaborative work and experiential learning. Broad complementary resources, such as videogames, educational games, comics, books, and other forms of digital narratives, were used while using multimedia and hypermedia educational techniques. Participants planned the flipped classroom using these educational materials, considering the inversion of roles between the teacher and students, talking turns on time and space while designing and implementing their ICT projects. 
Finally, participants implemented the audiovisual productions and analysed the user experiences and student interactions through lesson study and teachers’ assessment techniques.
3 RESULTS

This section describes on detail the resulted original and integrative EDR methodology, see Fig. 4. Its effective innovative pedagogy was validated by the students’ results. The Table 1 shows in quantities and typology the diverse types of educational digital contents the students produced. These educational ICT and transmedia materials were developed during the “Media Convergence…” courses by the students of Intercultural Bilingual Education (EIB) parallel 1, and Middle School Education (EB) parallels 1 and 2. The produced educational materials were characterized using transmedia and interactive narratives and communicational concepts and tools usually managed on the media convergences. These results were classified according with the type of transmedia and hypermedia materials as: a) educational ICT b) poster presentations; c) teacher tutorial; d) complementary transmedia materials (books, comic books, physical models…); e) interactive presentations; f) hypermedia interface analysis describing the aesthetic, narrative and ethical elements of their favorite media; and g) online UX surveys.  
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Figure 4. Summary of the methodological integrative and original pedagogy described on section 2.1.

Table 1. Educational Digital Media Products

	
	Total Media Convergence Educational Materials 
	Students per classroom
	Number of ICT & Educational Media Materials 

Type of ICT Media Materials:  Scratch projects; Interactive presentations and videos; Mobile applications; Augmented realities; Interactive online videos & 360 virtual reality videos

	EIB P1
	78 
	17
	9 ICT- 9 PP- 9 TT- 9 CTM- 17PPIP - 17 HIA – 17 OAS

	EB P1
	135
	34
	11 ICT- 11 PP- 11 TT- 11 CTM- 34 PPIP - 34 HIA – 34 OAS

	EB P2
	72
	34
	10 ICT- 10 PP- 10 TT- 10 CTM- 8 PPIP - 34 HIA

	Codes: ICT= Educational ICT; PP= Power points; TT= Teacher´s tutorials; CTM= Complementary transmedia materials (books, comics, physical models…); PPIP = Power point and interactive presentations; HIA= Hypermedia interface analysis; & OAS= Online analysis surveys (google forms)


The purpose of presenting the educational ICT with posters was to disseminate, during the InteracTic final exhibition, the pedagogical and technical processes that the students experienced. The posters materials summarized the technical characteristic and the pedagogical strategies, serving as teaching tutorials for viewers and teachers of the pre-professional practical schools. The ICT’s transmedia materials like digital books, educational comics, and physical models served for complementing and immersing on the educational lessons as well as for facilitating multiple intelligence approaches.

4 Conclusions

Based on the structure of the experienced and integrated methodology, and the results obtained, the authors have the following findings:

- Designing the learning experience based on media literacy, hypermedia languages and Educommunication allowed students to navigate and understand better the complexity of designing educational transmedia stories [1], [3], [29]. From this perspective, the students understood through their own creations and applications for children, the fundamental concepts of educating with media, using interactive and transmedia representations to encode and decode educational messages.

- Using the integrative methodology, Fig. 4; became evident that the students’ abilities to produce educational content with quality sourced from integrating the practical management of interactive media contents with the educational needs identified at schools they practice. This method developed active learning didactics and pedagogy. The students met the theory through the applied model of flipped classroom using complementary videos on communication, art and immersive and multisensory narratives, while they became familiar using new concepts when they used the models of hypermedia interface analysis and transmedia narratives [1], [2] in combination with books and articles. The students’ active participation developing transmedia narratives and multimedia narratives motivated the use of new media, such as mobile apps [20], VR and augmented reality. The preservice teachers in each course demonstrated their literacy since they were able to develop more than 285 communication products hypermedia and transmedia between projects and group and individual work. The dissemination of the educational ICT contents produced by students - teachers in training- through educational portals and repositories is fundamental for the development of digital media literacy and digital culture, which has motivated the UNAE interactive TINKU project, an open access educational repository platform.
-The application of the integrative methodology allowed students teachers to follow up with the process of observing, acting and reflecting over and educational problem or opportunity that provide them with the necessity to use their recently gained skills for creating educational digital narratives and use them to flip a classroom in the schools they did practice. In this regard, they changed traditional methodologies of teaching with active pedagogies in which cognitive, analytical and social processes were practiced, and at the same time they evidenced their own learning process by reviewing and improving their own creations.

-The techniques of flipped classroom combined with the techniques of participatory action research and lesson studies are not only compatible with the techniques of preproduction, production and audiovisual and multimedia postproduction for teaching media, but they are much more effective than any technique applied in isolation. Therefore, in the teaching of courses on educational media convergence and ICT with this integrative methodology is fundamental to present media theoretical concepts using complementary videos, art and immersive narratives about interactive, transmedia and multisensory communications to inspire the management of these languages for the creation of educational ICT, and to obtain an effective formation in the following competences:

1. Ability to understand and diagnose situations, processes using educational interactive media arts using ICT.

2. Ability to design, develop and evaluate in a personalized way the educational curriculum to generate better relevant contents while making them creative and ludic, edutainment.

3. Ability to design and build contexts and interactive learning communities, co-creating using ICT.

4. Competence to learn self-regulation and professional development in life through the application of audiovisual arts and interactive communication qualities.

- In coherence with the outline presented in the Digital Educational Agenda [30] and the MOSEIB [31] of the Ministry of Education of Ecuador, theoretical and practical knowledge was generated, and research results were shared through the didactic applied experiences and the generation of digital contents. These provide with data and facts, concepts and categories, ideas, models, schemas and scripts, which possibly will contribute with new educational theories and paradigms as declarative knowledge. Therefore, this integrative methodology of teaching media literacy fulfills the objectives of the UNAE Model, by Dr. Ángel Pérez, to train in the 21st century competences, which complement the training for the competences on a global world with the appropriation of pedagogical uses of the ICT and, in general, supports the articulation of the curricular reforms [32]. Likewise, UNESCO Educational Goals 2021, adopted in 2008 by the Ibero-American Education Ministers, established as a general goal "Strengthening the teaching profession", and media literacy has become crucial for this goal. Thanks to this practical integrative methodology, it was possible to find a real solution to the problem proposed by the To Inn European Union Project, about how to move from tradition to innovation on educational organizations when they present bureaucratized and theoretical models that divorce theory from practice and that generate a scarce relationship with social reality. 

Finally, all these constructive findings will inspire future researches focused on deep analysis of the aesthetics and narrative media elements that where more interacted and used on the educational ICT and transmedia materials by students, in order to keep progressing on the science of implementing the use of the most effective media elements, perceptions and attitudes to teach digital media literacy. 
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