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Learning technologies [1] or technologies applied in education [2-3] have been widely tackled from both a
scientific point of view and an innovation perspective. If we refer specifically to engineering education is also
true. Moreover, engineering and innovation are inseparable concepts [4], and innovation in the teaching
methods in the engineering scope has been yet presented in other issues [5].

Now, we are worried about the engineering products that supports the technological artefacts we use in our
educational innovations.

Technological aspects are important in learning technologies of course, but we claim these technological
advances are nothing if they do not imply a real impact on teaching, innovation and learning processes in
engineering subjects.

Educational innovation may be defined as the process to change teaching or learning activities that produce
improvements in the learning outcomes [6]. However, in order to consider this process as educational
innovation, it should respond to some needs: (1) it should be effective and efficient; (2) it should be sustainable
over time; and (3) it should produce transferable outcomes beyond the particular context in which it arose.

The impact of an innovative technology may be oriented to four different scopes, which are not fully
separate [7]: (1) the institutional scope, oriented to increase the quality and competitiveness of the educational
organization [8]; (2) the institutional third mission scope [9], which looks for transferring the knowledge to the
society and also helps the most depressed social groups; (3) the development of students’ transversal
competences, usually called soft skills [10]; and (4) the subject scope [11], in which one most of the educational
innovation are oriented from the faculty perspective.

Engineering artefacts may be presented in all these educational sectors, but only have interest if they have a
real educational impact in their application area.

This special issue is centred on the engineering behind these educational innovations, but including both the
technological or innovative value but also their impact in the engineering education in the broadest sense.

The special issue call had a huge acceptation, 66 contributions were received and after a double-blind peer
review process with 3 rounds at least, 16 papers were finally selected. These papers may be classified into four
groups.

The first group of three papers is related to the use of mobile devices for educational proposals. Mobile
devices have a great penetration in education in general [12-14] and in Engineering field specifically [15]. Joo
Nagata et al. [16] describes the creation and educational effectiveness of a digitally-enabled learning module.
The module is linked to the implementation of several Mobile Pedestrian Navigation and Augmented Reality
features (MPN-AR), which are used to carry out training processes. Particularly, the delivered contents are
related to territorial information on several relevant STEM (Science, Technology, Engineering and
Mathematics) disciplines [17]. The paper includes both technical issues (regarding architecture, functionality,
user interface and implementation) and empirical evaluation of the developed artefacts. Hendeby et al. [18§]
present a platform for sensor fusion consisting of a standard smartphone equipped with the specially
developed Sensor Fusion app. The article describes the app and a laboratory exercise developed around
these new technological possibilities. The laboratory session is part of a course in sensor fusion, a signal
processing continuation course focused on multiple sensor signal applications, where the goal is to give the
students hands on experience of the subject. This is done by estimating the orientation of the smartphone,
which can be easily visualized and also compared to the built-in filters in the smartphone. The filter can accept
any combination of sensor data from accelerometers, gyroscopes, and magnetometers to exemplify their
importance. This way different tunings and tricks of important methods are easily demonstrated and
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evaluated on-line. Humanante et al. [19] aim to make a diagnosis on access to and use of electronic devices and
the web tools by students of the degree of Systems Engineering and Computer Science at Faculty of
Engineering at the National University of Chimborazo in Ecuador, from the viewpoint of PLE (Personal
Learning Environments) [20-21]. A methodological level corresponds to a quantitative and non-experimental
research, ex-post-facto. The results show certain trends in the types of devices and their frequency of use, as
well as their preferences for the tools to obtain and to find information, not only to create but to edit content
and communicate with others, where they prioritize the use of certain social networks and some tools of
synchronous and asynchronous communication.

The second groupis related to gamification [22-23] and game-based learning [24] are other interesting topics
with a growing presence in the innovative educational movement in engineering specially oriented to achieve
more engagement and motivation among the students [25]. Four papers compose this group. Jurado and
Echeverria [26] make a proposal to develop Adaptive Educational Games that uses adaptation rules that take
into account Gamer Profiles to engage students in the use of the educational tool and Learning Styles to help
the system to determine the teaching/learning methods, learning-objects and learning-services that best suit
each particular student. Gallego-Duran et al. [27] present PLMan, a game-based learning activity designed to
face problems observed in practical lessons about Computational Logics. Authors describe the analysis and
design steps undertaken from the problematic situation to the implementation of PLMan. Experimental data
confirms that this intervention reverted the problematic situation, improved learning results, raised student
motivation and involvement, and left time for teachers to maintain and improve the system. The third paper of
this group is by Ruipérez-Valiente et al. [28], they propose some metrics that provide information regarding
the behaviour of students with badges, including if they are intentionally earning them, the concentration for
achieving them and their time efficiency. Authors validate these metrics by providing an extensive analysis of
291 different students interacting with a local instance of Khan Academy. Castronovo et al. [29] present
evidence to support the contention that educational simulation games can help the learning and retention of
transferable problem-solving skills, which are crucial to solve complex construction problems. A sample
group of 34 architectural engineering students, from a fourth year construction class, participated in a quasi-
experiment where they had to play the three modules of the Virtual Construction Simulator 4 (VCS4). A
crossover repeated measures quasi-experimental design assessed the gains in problem solving skills that
construction students gained from playing the VCS4.

The third group of papers are devoted to develop some kinds of virtual and remote labs [30-31]. The
advances in no physical labs are too much significant for the development of non-face-to-face education in
engineering fields [32-33]. Four papers are classified in this group. Ramirez-Hernandez and Montesinos-
Castellanos [34] show how a remote lab is used to supplement theoretical courses for first- and second-year
engineering students. The main concern of the study is that students at this stage are not yet familiar with the
equipment. The results showed that the students were more motivated to learn and performed better when they
used the remote lab. Supplemented by the remote lab, experiments during class time and as homework,
effectively designed activities could improve the understanding and application of some engineering concepts.
Moreno Montero and Retortillo Manzano [35] defend that computer networks is an essential area in the
training of computer science engineers. Delivery of networking laboratory experiments with specialized
equipment is a challenge for computer networks teachers. They present practical teaching materials to be used
in networking courses for a Computer Science Engineering degree. This material will allow students to work
with real equipment in some cases and with simulation environments in others. Machidon et al. [36] describe
the design and implementation of a digital hardware design remote virtual laboratory that provides solutions
to issues such as the difficulty in offering access to physical equipment in fields where a practical, hands-on
approach is mandatory and also a low effectiveness in resource sharing, due to the fact that traditionally, one
hardware equipment can be used by only one student at a given moment. Reconfigurable hardware
development platforms are made available online using web services, thus providing easy access for student
practice by the means of an intuitive web interface that offers the user the possibility to remotely configure and
communicate with its designated hardware resource. Djurica and Minovi¢ [37] address setting up virtual
laboratories made of widely available, general purpose, operating systems based on Linux that act as a
network operating system.

The final group of five papers is devoted to explore the usage of virtual learning environments [38] for the
development of both specific subject competences and transversal soft skills. Galanis et al. [39] propose a
framework to gather, enhance, organize, evaluate and showcase a user’s informal learning using a social
approach to engage the learners to use the system by providing valuable recommendations, contacts and
feedback. Llamas Nistal et al. [40] introduce new developments in BeA (Blended e-Assessment) [41], a
platform that supports the streamlining of the whole cycle required for assessing traditional written exams
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from preparation to print in paper to grading and review online, to support also on-line assessment and
automatic grading of written multiple-choice tests, and communication facilities to allow student-professor
communication during the reviewing stage. Using these facilities professors have more options to prepare
exams and tests and different assessment processes, including self-assessment, are facilitated in a more
comprehensive way. Velazquez-Iturbide and Pérez-Carrasco [42] introduce an extension of the recursion
visualization system SRec, intended to support dynamic programming. Conde et al. [43] propose the use of
peer review as a methodology that can help students to get more involved and to develop specific abilities has
critical thinking. We have successfully used this approach in three different courses in different years (freshman
and sophomore) and different studies. Quantitative and qualitative data was collected during these
experiences to evaluate students’ opinion and performance. Finally, the last paper by Sein-Echaluce et al.
[44] propose a model where the student is shown as a knowledge issuer both for their own benefit and for their
peers. The key idea is the transfer of knowledge produced by students to organizational knowledge through the
knowledge management sys-tem the Collaborative Academic Resources Finder (BRACO) [45].

Finally, guest editors would like to thank Professor Ahmad Ibrahim, Editor in chief of International
Journal of Engineering Education, for the opportunity to edit this special issue. In addition, we are grateful to
the pool of reviewers who generously devoted time to provide feedback to the authors.

References

1. P. Brusilovsky and W. Nejdl, Introduction to the IEEE Transactions on Learning Technologies, IEEE Transactions on Learning
Technologies, 1(1), 2008, pp. 3—4, doi: 10.1109/TLT.2008.16.

2. F.J. Garcia-Pefalvo, R. Colomo-Palacios and M. D. Lytras, Outcomes of International Research Projects on Technology Applied to
Education, Journal of Universal Computer Science, 18(1), 2012, pp. 1-4.

3. F. J. Garcia-Pefialvo, J. A. Velazquez-Iturbide and M. Llamas-Nistal, International Research Projects on Socio-Semantic
Technologies Applied to Education, Journal of Universal Computer Science, 19(11), 2013, pp. 1496-1499.

4. F. J. Garcia-Penalvo, A. Sarasa Cabezuelo and J. L. Sierra Gonzalez, Innovating in the Engineering Processes: Engineering as a
Means of Innovation, IEEE Revista Iberoamericana de Tecnologias del Aprendizaje (IEEE RITA), 9(4), 2014, pp. 131-132, doi:
10.1109/RITA.2014.2363004.

5. F. J. Garcia-Penalvo and R. Colomo-Palacios, Innovative teaching methods in Engineering, International Journal of Engineering
Education (IJEE), 31(3), 2015, pp. 689-693.

6. M. L. Sein-Echaluce Lacleta, A. Fidalgo Blanco and F. J. Garcia-Pefialvo, Buenas practicas de Innovacion Educativa: Articulos
seleccionados del II Congreso Internacional sobre Aprendizaje, Innovacion y Competitividad, CINAIC 2013, RED. Revista de
Educacion a Distancia, 44, 2014.

7. E.J. Garcia-Penalvo, Mapa de tendencias en Innovacion Educativa, Education in the Knowledge Society ( EKS),16(4), 2015, pp. 6-23.

8. A. Fidalgo-Blanco, M. L. Sein-Echaluce and F. J. Garcia-Pefialvo, Epistemological and ontological spirals: From individual
experience in educational innovation to the organisational knowledge in the university sector, Program. Electronic library and
information systems, 49(3), 2015, pp. 266-288.

9. F.J. Garcia-Penalvo, The Third Mission, Education in the Knowledge Society, 17(1), 2016, pp. 7-18.

10. F.J. Garcia-Penalvo, Entrepreneurial and problem solving skills in software engineers, Journal of Information Technology Research,
8(3), 2015, pp. iv-vi. ;

11. J. M. Dodero, F. J. Garcia-Penalvo, C. Gonzalez, P. Moreno-Ger, M. A. Redondo, A. Sarasa and J. L. Sierra, Development of E-
Learning Solutions: Different Approaches, a Common Mission, IEEE Revista Iberoamericana de Tecnologias del Aprendizaje (IEEE
RITA),9(2), 2014, pp. 72-80.

12. J. C. Sanchez Prieto, S. Olmos Miguelanez and F. J. Garcia-Penalvo, Understanding mobile learning: devices, pedagogical
implications and research lines, Education in the Knowledge Society, 15(1), 2014, pp. 20-42.

13. J. C. Sanchez Prieto, S. Olmos Miguelafez and F. J. Garcia-Penalvo, ICTs Integration in Education: Mobile Learning and the
Technology Acceptance Model (TAM), in F. J. Garcia-Pefialvo (ed), Proceedings of the Second International Conference on
Technological Ecosystems for Enhancing Multiculturality (TEEM’14), Salamanca, Spain, October 1-3, 2014, ACM, New York,
USA, 2014, pp. 683-687. ;

14. M. J. Casany, M. Alier, E. Mayol, J. Piguillem, N. Galanis, F. J. Garcia-Pefialvo and M. A. Conde, Moodbile: A Framework to
Integrate m-Learning Applications with the LMS, Journal of Research and Practice in Information Technology (JRPIT), 44(2),2012,
pp. 129-149.

15. M. A. Conde, F.J. Garcia-Pefialvo, M. Alier, M. J. Casany and J. Piguillem, Mobile devices applied to Computer Science subjects to
consume institutional functionalities trough a Personal Learning Environment, International Journal of Engineering Education
(IJEE), 29(3), 2013, pp. 610-619.

16. J.Joo Nagata, J. R. Garcia-Bermejo Giner and F. Martinez Abad, Augmented Reality in Pedestrian Navigation applied in a context
of Mobile Learning: Resources for enhanced comprehension of Science, Technology, Engineering and Mathematics, International
Journal of Engineering Education, In Press, 2017.

17. CEDEFOP, EU Skills Panorama (2014) STEM skills Analytical Highlight, European Commission, 2015.

18. G. Hendeby, F. Gustafsson, N. Wahlstrom and S. Gunnarsson, Platform for Teaching Sensor Fusion Using a Smartphone,
International Journal of Engineering Education (IJEE), In Press, 2017.

19. P.R.Humanante-Ramos, F.J. Garcia-Penalvo and M. A. Conde-Gonzalez, PLE, electronic devices and web 2.0 tools: usage trends in
engineering students, International Journal of Engineering Education (IJEE), In Press, 2017.

20. S. Wilson, O. Liber, M. Johnson, P. Beauvoir, P. Sharples and C. Milligan, Personal Learning Environments: Challenging the
dominant design of educational systems, Journal of e-Learning and Knowledge Society, 3(3), 2007, pp. 27-38.

21. M. A. Conde, F. J. Garcia-Pefialvo, M. J. Rodriguez-Conde, M. Alier, M. J. Casany and J. Piguillem, An evolving Learning
Management System for new educational environments using 2.0 tools, Interactive Learning Environments, 22(2), 2014, pp. 188-204.

22. K. M. Kapp, The Gamification of Learning and Instruction: Game-based Methods and Strategies for Training and Education, Wiley, San
Francisco, CA, USA, 2012.



766 Guest Editorial

23. M. Minovi¢, F. J. Garcia-Penalvo and N. A. Kearney, Gamification in Engineering Education, International Journal of Engineering
Education (1JEE), 32(1B), 2016, pp. 308-309.

24. T. M. Connolly, M. Stansfield and T. Hainey, An application of games-based learning within software engineering, British Journal of
Educational Technology, 38(3), 2007, pp. 416-428.

25. P. Molins-Ruano, C. Sevilla, S. Santini, P. A. Haya, P. Rodriguez and G. M. Sacha, Designing videogames to improve students’
motivation, Computers in Human Behavior, 31, 2014, pp. 571-579, 2014, doi: 10.1016/j.chb.2013.06.013.

26. F. Jurado and R. Echeverria Meza, An Exploratory Study in the Use of Gamer Profiles and Learning Styles to Build Educational
Videogames, International Journal of Engineering Education (IJEE), In Press, 2017.

27. F.J. Gallego-Duran, C. J. Villagra-Arnedo, F. Llorens Largo and R. Molina-Carmona, PLMan: A Game-Based Learning Activity
For Teaching Logic Thinking And Programming, International Journal of Engineering Education (IJEE), In Press, 2017.

28. J. A. Ruipérez-Valiente, P. J. Mufioz-Merino and C. Delgado Kloos, Detecting and Clustering Students by their Gamification
Behavior with Badges: A Case Study in Engineering Education, International Journal of Engineering Education (IJEE),In Press, 2017.

29. F. Castronovo, P. N. Van Meter, S. E. Zappe, R. M. Leicht and J. I. Messner, Developing Problem-Solving Skills in Construction
Education with the Virtual Construction Simulator, International Journal of Engineering Education (IJEE), In Press, 2017.

30. G. Alves, C. Viegas, N. Lima and I. Gustavsson, Simultaneous Usage of Methods for the Development of Experimental Competences,
International Journal of Human Capital and Information Technology Professionals (IJHCITP), 7(1), 2016, pp. 45-65.

31. J.E. Corter, J. V. Nickerson, S. K. Esche and C. Chassapis, Remote versus hands-on labs: a comparative study, in Proceedings of 34th
ASEEIIEEE Frontiers in Education Conference. FIE 2004. 20-23 Oct. 2004, Savannah, GA, USA. vol. 2, USA: IEEE, 2004, pp. F1G-
17-21.

32. A. B. Gonzélez-Rogado, M. J. Rodriguez-Conde, S. Olmos-Miguelafiez, M. Borham and F. J. Garcia-Pefialvo, Experimental
evaluation of the impact of b-learning methodologies on engineering students in Spain, Computers in Human Behavior,29(2),2013, pp.
370-377.

33. F. J. Garcia-Penalvo, Cémo entender el concepto de presencialidad en los procesos educativos en el siglo XXI, Education in the
Knowledge Society (EKS), 16(2), 2015, pp. 6-12.

34. D.C.Ramirez-Hernandez and A. Montesinos-Castellanos, Improving Understanding and Motivation in Learning Transient State by
Using a Remote Lab, International Journal of Engineering Education, In Press, 2017.

35. A. M. Moreno Montero and D. Retortillo Manzano, Design and Deployment of Hands-on Network Lab Experiments for Computer
Science Engineers, International Journal of Engineering Education (IJEE), In Press, 2017.

36. O. M. Machidon, A. L. Machidon, P. A. Cotfas and D. T. Cotfas, Leveraging Web services and FPGA dynamic partial
reconfiguration in a virtual hardware design lab, International Journal of Engineering Education (IJEE), In Press, 2017.

37. V.Djurica and M. Minovi¢, Linux Based Virtual Networking Laboratories for Software Defined Networking, International Journal of
Engineering Education (IJEE), vol. In Press, 2017.

38. F.J. Garcia-Pefialvo and A. M. Seoane-Pardo, An updated review of the concept of eLearning. Tenth anniversary, Education in the
Knowledge Society, 16(1), 2015, pp. 119-144.

39. N. Galanis, E. Mayol, M. J. Casafi and M. Alier, Towards the Organization of a Portfolio to support Informal Learning, International
Journal of Engineering Education (IJEE), In Press, 2017.

40. M. Llamas-Nistal, F. A. Mikic-Fonte, M. Caeiro-Rodriguez, A. Queipo-Pardo and M. Liz-Dominguez, BeA Add-ons to Support on-
line Assessment and to Improve Review Communications, International Journal of Engineering Education (IJEE), In Press, 2017.

41. M. Llamas-Nistal, M. J. Fernandez-Iglesias, J. Gonzalez-Tato and F. A. Mikic-Fonte, Blended e-assessment: Migrating classical
exams to the digital world, Computers & Education, 62(3), 2013, pp. 72-87.

42. J. A. Velazquez-Iturbide and A. Pérez-Carrasco, Using the SRec Visualization System to Construct Dynamic Programming
Algorithms, International Journal of Engineering Education (1JEE), In Press, 2017.

43. M. A. Conde, L. Sanchez-Gonzalez, V. Matellan-Olivera and F. J. Rodriguez-Lera, Application of Peer Review Techniques in
Engineering Education, International Journal of Engineering Education (IJEE), In Press, 2017.

44. M. L. Sein-Echaluce Lacleta, A. Fidalgo-Blanco, J. Esteban-Escaiio and F. Garcia, The Learning Improvement of Engineering
Students using Peer-Created Complementary Resources, International Journal of Engineering Education (IJEE), In Press, 2017.

45. A. Fidalgo-Blanco, M. L. Sein-Echaluce and F. J. Garcia-Penalvo, Knowledge Spirals in Higher Education Teaching Innovation,
International Journal of Knowledge Management, 10(4), 2014, pp. 16-37.

Francisco-José Garcia-Peialvo got his BS. and MS. Degrees on Software Engineering by the University of Salamanca and
University of Valladolid and a CS PhD by the University of Salamanca. Dr. Garcia-Pefialvo is the GRIAL (research
GRoup in InterAction and e-Learning) head. His main research interests are eLearning, Computers & Education,
Adaptive Systems, Web Engineering, Semantic Web, and Software Reuse. He has led and participated in more than fifty
research and innovation projects. He was Vice-Rector for Technology Innovation at the University of Salamanca from
March 2007 to December 2009. He has more than 100 published papers in international journals and conferences. He has
been guest editor of several special issues in top international journals (Online Information Review, Computers in Human
Behavior, Interactive Learning Environments, International Journal of Engineering Education, etc.). In addition, he is a
PC member in several international conferences and a reviewer of several international journals and the Editor-in-Chief of
Education in the Knowledge Society Journal and the Journal of Information Technology Research. He is the coordinator
of the Education in the Knowledge Society PhD Program at the University of Salamanca.

Martin Llamas-Nistal, received the Engineering and PhD degrees in telecommunication from the Polytechnic University of
Madrid, Spain, in 1986 and 1994, respectively. He is currently an Associate Professor (with accreditation for Full
Professor) in the Department of Telematics Engineering, University of Vigo, Spain. He has served as Vice Dean of the
Higher Technical School of Telecommunication Engineers (1994-1997), and as head of the ICT Area (1999-2003), both in
the University of Vigo. He is author or coauthor of more than 200 papers in peer-reviewed international refereed journals
and conference proceedings, and has directed and participated in several national and international research projects in
telematics and technology enhanced learning fields. He is member of the Association for Computing Machinery (ACM),
and Senior member of the Institute of Electrical and Electronics Engineers (IEEE). He is deeply involved in activities
organized by the IEEE Education Society (IEEE ES). He is currently Vice-President of IEEE ES for Publications (since



Guest Editorial 767

2011), elected member of the Board of Governors (since 2008), and member of the Strategic Planning Committee (since
20099. Since it was founded in 2004, he has been a member of the IEEE Education Society Spanish Chapter Board, serving
in different positions, including Chairman of the IEEE ES Spanish Chapter from April 2008 to April 2010.

He co-founded in 2006 the IEEE Journal of Latin-American Learning Technologies IEEE-RITA), and served since
that time as Editor-in-Chief. He has been member of the Steering Committee of the IEEE TRANSACTIONS ON
LEARNING TECHNOLOGY (IEEE-TLT) since its founding in 2008 to 2013, and since 2014 he is an Associate Editor of
IEEE-TLT. He is member of the program committees of different international conferences and workshops, and was
General Co-Chair of the IEEE-EDUCON 2012, 2013 and 2014. He has received several awards from the W3C (Highlight
Paper in the WWW 2001, and Education Track Best Paper and Conference Best Paper Finalist in the WWW 2002) and
from the IEEE (the 2007 Chapter Achievement Award for the Spanish Chapter as an outstanding model of technical
activities, membership services, and professional development in Spain and Latin America, the 2010 Distinguished
Chapter Leadership Award, the 2011 IEEE Education Society Chapter Achievement Award, and the IEEE EDUCON
2015 Meritorious Service Award).



