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Foreword

 Teaching Innovation

First of all, I would like to thank everyone who has contributed to this publication. 
Thanks to their dedication as they have provided a valuable and informative guide 
on a subject that is extremely important for our institution.

Technological advances have led to a revolution in education, a revolution which 
has caused a great many changes not only in the way we learn but also in the way 
that teachers are able to teach their students. With this, we have also seen an impor-
tant change in the way that education is perceived. We are now constantly research-
ing and developing new teaching methodologies, which has radically changed the 
way in which teachers now approach teaching.

Gone are the days where teachers can rely solely on the “chalk and talk” methods 
of the past, they now have to evolve. In this book/publication, we can discover these 
new ways of thinking and methods so that they can be put into practice and enhance 
students learning experiences, as well as develop teaching skills across all subjects 
and levels and in all kinds of institutions. This, in turn, leads to a constant improve-
ment in the quality of education.

Nowadays it is possible to obtain a degree or a master online; thanks to the devel-
opment of new applications, but is there more to innovation in teaching than tech-
nological advances? Do we all learn in the same way?

This publication considers development in all aspects of teaching and learning, 
from technological advances to the development of moral and teamwork competen-
cies to different types of activities that favour other types of learning such as practi-
cal activities.

Most importantly, thanks to the collaboration of our colleagues. You can now 
learn how to put these innovations in teaching into practice in all types of learning 
environments.

Valencia, Spain Francisco José Mora Más
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    Abstract     Learning paradigms and practices are currently undergoing enormous 
transformations. Online learning is a reconfi guration of pre-Internet approaches. 
Peer-to-peer, non-hierarchical learning is made possible by the emergence of a mobile 
Internet that permits shared distance learning through “ubiquitous connectivity.” Many 
universities and educational institutions around the world feverishly investigate and 
pursue the promises of new forms of technology-based online learning. Heralded exam-
ples are Massive Open Online Courses, the “Flipped Classroom” (also called the “Post-
Lecture Classroom,” the “Condensed Classroom,” and even the “Hybrid Classroom”); 
and the methods employed by the Khan Academy (form- based learning incorporating 
a digital audiovisual tutorial mode and initially free online access). These new learning 
models do not replace their traditional counterparts but rather recombine them in a 
hybrid pattern we propose here to call “augmented learning” that includes signifi cant 
components of informal as well as horizontal and self- organized learning.  

1.1         Introduction 

   Do not be afraid to do things they never taught you to do 
 Steve Wozniak 

   Cyberspace, according to Pierre Lévy, is an interactive and collective communica-
tion method, which is different from the traditional ones we had known until now. 

    Chapter 1   
 MOOCs, the Flipped Classroom, and Khan 
Academy Practices: The Implications 
of Augmented Learning 

                   Adolfo     Plasencia      and     Natalia     Navas    
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It promotes a one-way mass media communication, in the same way as newspapers, 
the radio, and TV. On that part of cyberspace which is the Internet, communication 
goes both ways right from the beginning. Everybody is EMEREC ( Emetteur - 
Recepteur    ) (Cloutier  1992 ) and is an active and integral part of the communication 
process. Lévy explains (Cloutier  1992 ) “three are the principles that have guided 
initial growth of cyberspace: interconnection, virtual communities, and collective 
intelligence” (Lévy  2004 ). However, it was only with the creation of the World 
Wide Web (WWW) (W3C  1990 ) at CERN, by Tim Berners-Lee and Robert Cailleau 
in November 1990, based on a hypertext system (Wardrip-Fruin  2004 ); and with the 
announcement of the offi cial statement from the CERN that the web would be free 
to all on April 3, 1993 (CERN  2003  April 30), when it began to widespread with 
exponential growth, and as a means of all-to-all communication, in contrast to  mass 
media  communication (Gerbner M./M. McLuhan). Today it is shared by 2,400 mil-
lion users around the globe (Miniwatts Marketing Group  2012 ). 

 By 1970, early developments of Artifi cial Intelligence (AI) began to be known, 
supported by previous background such as the “Teaching Machine” of the behavior-
ist, psychologist, inventor, and social philosopher, B.F. Skinner, who proposed it to 
practice “Programmed Instruction.” Such Programmed Instruction eventually gen-
erated huge expectations which led to frustrations when these were not met. 

 Present forms of learning based on digital technology and the Internet cannot be 
considered really new but rather belonging to a current wave of technological devel-
opments which is heir to the “adaptive learning” or “intelligent tutoring” statements 
that proposed the use of computers as interactive teaching devices as far back as the 
1970s, due to the rocketing computer power leading to emerging capabilities. 

 Today, the giant Internet upheaval combined with the capabilities of mobile tele-
phone services is leading to a new hype in forms of learning based on the rupture of 
space and time in the use of knowledge, now free from the hard copies. The compa-
nies, as well as universities are a major player in that hype. Most pioneers are 
 Udacity , founded by Sebastian Truhn—after leaving Stanford—together with David 
Stavens and Mike Sokolsky—in February 2011, and  Coursera , founded by Andrew 
Ng and Daphne Koller in October 2011.  

1.2     What Do We Mean by “Augmented Learning?” 

 We propose the term “Augmented Learning” to describe learning that “augments” 
or extends the traditional formal education, blending into it and using the new digi-
tal media, both computers and digital devices to this aim, with ubiquitous connec-
tion tools that offer different possibilities based on the Internet Social Media. 

 Practices and learning outcomes obtained with the above ubiquitous connection 
means and not tied to a physical location or a formalized schedule could also be called 
“connected learning,” its main constraint being the possibility of access to interaction 
and content in digital format and distributed in the cloud (Cloud Computing). The 
access takes place via the Internet through a broadband connection having suffi cient 
bandwidth. Therefore, it can be said that it can occur “any time, any place.” 

A. Plasencia and N. Navas
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 We understand the meaning of this term in the sense of the work published by 
Douglas Engelbart in 1962, called  Augmenting Human Intellect :  A Conceptual 
Framework  (Engelbart  1962 ), since it refers to “augment” the human intellect, and 
to the IQ increase as a result of “the joint evolution of the capabilities of the human 
species and the technology it can produce.” Engelbart stated 50 years ago, “computer 
mediated communication may promote the emergence of new collaborative work 
environments” (Aguirre  2013 ), this mediated communication is starting to be used 
on a large-scale basis for both “connected learning” and collaborative learning. 

 We call it “augmented learning” since it can be combined or overlapped—this 
being an informal and ubiquitous learning—into formal learning, to complement it 
and thus increase learning resulting from formal, organized and physically located—
i.e., traditional—education. In this respect, it would be, in effect, a “hybrid learning” 
in the same way as for instance, the new “Flipped Classroom,” also called “Post-
Lecture Classroom” or “Condensed Classroom” and even “Hybrid Classroom,” also 
known with other denominations. The terminology is not yet stabilized. 

 This “augmented learning,” which is the sum of formal and informal education, 
also requires a “skills and capacity building” by the individual practicing it, since he/
she makes extensive use of digital technology both in terms of software, hardware, 
and Internet resources. These skills and capacity building belong to those that Henry 
Jenkins includes in the “New Media Literacy” which are described in the White Paper 
of his New Media Literacy Project (Clinton et al.  2006 ), detailed below. Furthermore, 
the “augmented learning” is not only an individual process as far as in its informal 
part, the individual makes use of his/her “connected” status to gather information and 
contents, and also uses that same connection for individual practices and dual and 
collective social “peer to peer” interaction with “colleagues” or “peers,” i.e., in a non-
hierarchical, horizontal mode. This relationship and collaboration is very important, 
for instance, in the educational activities of the “MOOCs” (Massive Open Online 
Courses), “Flipped Classroom” type, etc., and it has been enhanced with the Social 
Web tools allowing you to remotely share digital space or work interface, content 
or conversations, multi-interface mode, and even multiscreen mode. The Google+ 
interface with added windows for shared video calls and social media streams, etc., 
from computer and/or mobile devices, is one of many massive use examples.  

1.3     The Magnitude and Contagion Power of Technological 
Changes in the Educational Model: Four Factors 

 The sum and convergence of technologies allows us to expand the Internet exten-
sions throughout the infrastructure of the mobile telephone services. Even if, in 
principle, such infrastructure was created only for calls and synchronous voice con-
nections, today we can connect to the Internet from anywhere we have mobile 
phone coverage. In addition, the highly evolved economic methods of telephony 
itself have turned ubiquitous telephone connection into an Internet fl at rate—low- 
cost. This had very important social implications and thus, Internet access is now 
available to many people in poor areas of the planet, causing the typical 

1 MOOCs, the Flipped Classroom, and Khan Academy Practices…
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development stages in the fi rst world to be skipped, from the deployment of fi xed 
public telephone networks based on cooper cable to—and this is surprising for us—
the Internet connection via computer. As a result, people today in Africa who have 
never had a fi xed phone or home computer connected to the Web, now connect to 
the Internet every day using their mobile phones. The implications for learning are 
tremendous, with all of its consequences. Just an illustrative example: the  Wikipedia 
Zero  project (Wikimedia Foundation  2013 ), is an initiative of the Wikimedia 
Foundation to allow mobile access to Wikipedia in developing countries, using 
simple mobile phones—not smartphones—which are the most common in Africa, 
although this is quickly changing. 

 The advent of the possibility of what we call “augmented learning” based on digital 
technology and the web has been the result of at least four concurrent factors:

    Hardware evolution : the relentless advance of Moore’s Law has enabled mobile 
phones to have chips as powerful in computing power as a computer while 
mobile infrastructure is extending bandwidth and data management on a large 
scale, with only a small part of it being used for voice services. The tablet has 
emerged as a paradigm of the Post-PC Era. In the words of Steve Jobs: “This 
transformation is going to make some people uneasy… because the PC has taken 
us a long ways. It’s brilliant. We like to talk about the post-PC era, but when it 
really starts to happen, it’s uncomfortable […] Is it the iPad? Who knows?” 
(Fried  2010 ).  

   Software evolution : The Web develops, thanks to a new family of W3C standards 
and, as Tim O’Reilly announced in 2004, this leads to a new “architecture of par-
ticipation” (O’Reilly  2005 ). The second half of the fi rst decade of the twenty- fi rst 
century has shown an exponential, astonishing, and successful use of Web 2.0 as 
a Social Web, in many specifi c manifestations such as social network services, 
ranging from initial  Flickr , to the successful  Facebook ,  Twitter ,  Tumblr,  or 
 WhatsApp  now used more extensively in mobile devices than in a computer con-
nection. To get an idea of the scale,  The Faces of Facebook  project (Rojas  2013 ), 
by Natalia Rojas, showed that on September 29, 2013, the Facebook Social 
Network had over 1.200 million—1.267.191.915    exactly—active accounts and 
still growing. 

 The mobile Internet connection would not make sense without a new para-
digm of specifi c purpose software (Doctorow), as opposed to “general purpose 
computing” (Dailymotion  2011 ). This paradigm is based on the Apps or micro- 
applications of lightweight software, which can fully utilize the technical perfor-
mance potential of the small chips placed in connected mobile phones and other 
devices. This is a radically different type of software, dedicated to a specifi c 
purpose and characterized by a tiny learning curve. It belongs to a new economy: 
the “App Economy,” whose dimension is staggering: users have already down-
loaded more than 100,000 millions of Apps over the network. Those are down-
loaded from virtual stores like App Store (Apple) (Apple Inc.  2013a )   , Google 
Play (Google  2013 ), etc. They are a great tool not only for leisure and social 
networks, but also for “augmented learning” (Apple Inc.  2013b ). In this connection, 
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it is also signifi cant that Google has launched an educational version for 
Google Play (Mateos  2013 ). This was at fi rst a leisure Apps store, but now you 
can fi nd Apps in it to learn anything you want. A new and real “App learning” is 
gathering pace.   

    1.     Space – time rupture in educational dynamics : The space–time rupture in educa-
tional dynamics has implications in the operation and coordination of the human 
intellectual ecosystem in terms of organization of the education as well as on how 
educational actions were historically performed (master classes within four walls). 
Changes in the immaterial sphere introduce new forms of logic not to replace the 
old ones but to combine with them, thus fairly increasing the previous complexity 
levels of the physical education world. The formal system of educational func-
tioning is in no way prepared for this level of complexity and that causes a great 
deal of turbulence and confl ict in the academic world. The traditional dichotomy 
of the physical world: inside/outside the classroom has been fractured by mobile 
technology and ubiquitous connection, not only for Internet access, but also to 
exchange and share valuable information for educational purposes.   

   2.     Articulating personal and social behavior of users : well equipped with new 
technological tools the users, once outside the physical classroom, can turn any 
place outside into a classroom without walls. Until very recently what is happen-
ing today with ubiquitous connection and learning anywhere, had no such elec-
tronics and real-time dimension. Any student could take a book or a text, or 
materials belonging to his formal education to any place outside the classroom, 
but the dimension you can have access to, whenever you have a good broadband 
connection cannot be compared with the quantity of paper books and printed 
documents that one person can carry with him/her. As it is always the case with 
tool-induced changes, positive and negative consequences are associated to it. 
The positive ones are similar to those previously described. A new negative con-
sequence is, for instance, that as it happens with ubiquitous connection tools 
(with devices but also interfaces and user applications), the same device is used 
for “learning” or working purposes and for leisure and entertainment. As a result, 
a critical and indispensable self-organization task is required, adding to new 
abilities, whose best description are the “eleven skills” (Jenkins et al.  2009 ) 
defi ned by Henry Jenkins, for the “emerging participatory culture,” but which 
are perfectly suited to the “New Media Education” of the twenty-fi rst century: 
“(1)  Play : the capacity to experiment with your surroundings as a form of 
problem- solving; (2)  Performance : the ability to adopt alternative identities for 
the purpose of improvisation and discovery; (3)  Simulation : the ability to inter-
pret and construct dynamic models of real-world processes; (4)  Appropriation : 
the ability to meaningfully sample and remix media content; (5)  Multitasking : 
the ability to scan one’s environment and shift focus as needed to salient details; 
(6)  Distributed cognition : the ability to interact meaningfully with tools that 
expand mental capacities; (7)  Collective intelligence : the ability to pool knowl-
edge and compare notes with others toward a common goal; (8)  Judgment : the 
ability to evaluate the reliability and credibility of different information source; 

1 MOOCs, the Flipped Classroom, and Khan Academy Practices…
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(9)  Transmedia navigation : the ability to follow the fl ow of stories and informa-
tion across multiple modalities; (10)  Networking : the ability to search for, syn-
thesize, and disseminate information; (11)  Negotiation : the ability to travel 
across diverse communities, discerning and respecting multiple perspectives, 
and grasping and following alternative norms.” 

 Since our time is limited, being able to process, thousand or one million times 
more information than has traditionally been the case for learning purposes, 
demands new skills that not everybody has, making it easy to fall into “procras-
tination” (dedicate more time to trivial things than to essential tasks). Choosing 
the right hierarchy and priorities in what you are doing or you could do with the 
benefi ts technology is providing to you in a given time is becoming one of the 
main issues of present technology-mediated learning.    

1.4       On the Subject of MOOCs, Flipped Classroom, 
and Khan Academy Practices 

 The term MOOCs was coined by Dave Cormier of University of Prince Edward 
Island when his open online course called  Connectivism and Connective Knowledge  
(CCK08) got an enormous success and reached almost 2,300 students, then becom-
ing a massive course. The MOOCs phenomenon has been globally most successful 
all of a sudden. 

 For a training or educational activity to be called MOOC: (a) it should be struc-
tured as a course that includes assessments to test the learning level of the knowl-
edge taught; (b) it should be global and massive in nature and students should be 
able to participate without any geographical restrictions; (c) it should be taught 
online. In addition to the ordinary contents of conventional courses, such as videos, 
lectures, and problem-solving publications, MOOCs also integrate user’s interactive 
fora, with the aim of building a community-integrating students, teachers, and 
teacher assistants (TAs), exchanging information with each other as part of the 
course. Obviously a teacher needs technological assistance in addition to a human 
team. Teachers use artifi cial intelligence-based cybernetics with the so-called 
 OnLine Advanced Learning Interactive Systems . Cursera and Udacity are involved 
in delivering MOOCs using this type of powerful cybernetic bases. 

 Israel Ruiz, VP Executive Vice President and Treasurer of MIT who is involved 
in the economic model of  edX , the MOOCs platform launched by his university in 
collaboration with Harvard University, stated in his speech at the EmTech Spain 
Conference, in November 2013, that edX “already has 2.5 million users from around 
the world, generating online content through MITx” (MIT Technology Review 
 2013 ). The MOOC edX courses have students aged between 14 and 74 years. These 
courses with no limits help the MIT to “identify the universities structure, the edu-
cation will be much more comprehensive and ‘online’ and rigid semesters will be 
replaced with more fl exible ‘modules.’” Students from universities around the 
world have launched themselves upon this adventure. And a sign of this “success” 
is that in some universities, students enrolled in their MOOCs have already exceeded 
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the total number of “in-classroom” students. If success continues at the present rate, 
which I think is not at all guaranteed, the role and position of universities in the 
world should largely be reconsidered. This could be one of the biggest and broadest 
social debates globally. 

 The case of the “Flipped Classroom” presented by Ian Bogost in his article enti-
tled  The Condensed Classroom  (Bogost  2013 ) with a picture of a traditional class 
placed face down to illustrate the play on terms like “fl ip teaching” and many other 
names like “upside-down class,” “inverted class,” “hybrid class,” and “post-lecture 
class.” In essence, according to Pascal-Emmanuel, the “Flipped Classroom,” model, 
includes the following actions: (a) Students follow video-classes using their com-
puters or mobile devices at home; (b) teachers record and produce video-classes, 
instead of delivering their courses in the classroom; the teacher can use his class 
time to work one-to-one with those students requiring additional help; (c) Students 
spend their classroom time actively working instead of passively sit listening to the 
teacher, and additionally the nonlinear characteristics of the digital video allow stu-
dents spending more time learning the most diffi cult issues and asynchronically 
“augment” their dedication to those issues. They can thus learn at their own pace; 
(d) the “fl ip teaching” model ensures that any student, regardless of his/her socio-
economic background will get support at home; (e) with the help of software, the 
teacher can quickly diagnose the parts where the student is progressing and those in 
which is having diffi culties; (f) having video contents available online allow stu-
dents a fl exible self-management of the learning process as far as the live teacher’s 
audiovisual lecturing is ubiquitously accessible. The “Flipped Classroom” com-
bines in-class teaching and online activities. A survey carried performed following 
this model by the company Echo 360° shows that while 75 % of the respondent 
students in 2012 said—before experiencing the “Flipped Classroom” that they pre-
ferred conventional courses, after having tried them almost 90 % answered that they 
preferred “fl ip teaching.” Nevertheless, the fi rst course in which the model was 
introduced performance increased between a 2.5 and a 2.6 % and the second year 
rose by 5.1 % (Echo 360  2013 ). 

 The Khan Academy classes in audiovisual and online mode, edited and created 
using highly sophisticated electronic media in audiovisual formats are considered a 
success in learning processes using the new digital tools. Many of the Khan videos 
have been downloaded from the network tens of millions of times. In fact, Khan 
Academy courses are based on digital video. The Khan Academy is a nonprofi t 
educational organization based on a web platform created in 2006 by American 
educator Salman Khan, a graduate of MIT and Harvard University. According to 
Khan, his mission is to “provide a high quality education to anyone, anywhere.” His 
users have already downloaded from the Web over 235 million “lessons” (classes). 
His success is undeniable. It is a fact that these new learning forms are going to 
transform universities, but we think that web-based learning and education is not 
going to replace but rather transform education, as Ruiz puts it, and adds an “incre-
mental” factor to traditional learning and to the combination of what is usually 
learnt outside (in terms of time and space) and inside. This resulting “learning Mix” 
is what we call “augmented learning.” The result of it is greater than the sum of its 
parts. We are sure of it.  

1 MOOCs, the Flipped Classroom, and Khan Academy Practices…
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1.5     Conclusion 

 This new combinatorics of augmented learning is really new and we do not have yet 
enough experience to analyze the scope of the transformation that this is going to 
cause in the learning modes we used to know as far as this phenomenon is just 
beginning but the speed of technological change shows exponential growth rates in 
the appropriation of technologies and the  Social Media , also due to its ease of use. 
We believe that its transforming capacity is huge as far as these are substantial 
changes for the educational world which is why is going to force the educational 
world to start a thorough rethinking of the educational organization at all levels both 
hierarchical and practical. Examples of this great success are already mentioned in 
the title: MOOCs; the “Flipped Classroom” also known as the “Post-Lecture 
Classroom” or “Condensed Classroom,” which are learning proposals based on the 
free, digital, audiovisual tutorial with online access. 

 Technological applications themselves are changing as they come from new, still 
emerging, technological combinations. Even its semantics is changing as far as the 
new terms for the new technological practices and the new learning forms based on 
them, as well as the supporting technologies are in full upswing and linked to a trial-
and- error development process. Very recent opinions from Sebastian Thrun, who 
pioneered the MOOCs at the Stanford University and now with his company 
Udacity perfectly illustrate the case (Chafkin  2013 ). Anyway, with this important 
caveat, the new learning forms that we are mentioning here, which would be impos-
sible without the contribution of digital technologies, mainly those of the digital 
video and its postproduction as well as the creation of distributed contents (creation, 
storage, access provision, Cloud computing) through the Internet. The early adopt-
ers of these types of tools have shown the educational community the most innova-
tive way to “hack” such tools, which were originally thought for leisure and 
entertainment digital business in the Social Media, in order to generate new uses in 
education and learning (Plasencia  2013 ). Through these forms of teaching, in a 
bottom-up process and learning from this de-hierarchization, the most advanced 
universities are the leaders of this experimental process to use those tools on a large 
scale, creating ad hoc platforms. 

 The MIT launched a pioneering platform, MITx, to deliver MOOCs and renamed 
it as “edX,” in collaboration with Harvard University. It was a joint launch in May 
2012 and Berkeley joined them almost immediately. Subsequently dozens of uni-
versities in the USA and hundreds of educational institutions all over the world 
followed the same path in a list which is continuously increasing. 

 We believe that MOOCs and “fl ipped,” “hybrid,” or “condensed” classroom are 
parallel learning form, which are complementary to the conventional and formal 
learning. All these new learning forms have peer-to-peer learning elements and 
actually form a “hybrid learning” and an extension of formal learning producing in 
practice an “augmented learning” in people, hence the title of our chapter. 

 Perhaps in the near future, conventional learning forms will evolve toward cur-
rent MOOCs, “Flipped Learning,” or the proposals of the Khan Academy, Udacity, 
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and the like, which still do not belong to formal learning, but today they form a set 
of new educational forms, including informal learning of technology base, and actu-
ally “augment” and complement traditional formal educational world practices in a 
hybrid of “Recombinant Media” a notion that William J. Mitchell used in a vision-
ary mode, in the fi eld of architecture and  New Media  linked to it, in his book  City of 
Bits  (Mitchell  1997 ). We understand such education and hybrid learning as an “aug-
mented learning,” in the Engelbart sense. Obviously, these practices are quite new 
and still experimental and there is very little scientifi c literature on the subject. For 
all those reasons, many sources of this work, in spite of being authors and publica-
tions of great prestige, not necessarily come from the orthodox spectrum of publica-
tions and scientifi c papers.     
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    Abstract     Despite being a relatively modern educational phenomenon, massive 
open online courses (MOOCs) are garnering considerable attention in the media, 
with universities in particular paying heed to these courses because of the opportu-
nity they present. 

 Broadly speaking, MOOCs are an extension of current long-distance learning 
courses, and pave the way for new business models that include elements of open 
education, separating the concepts of teaching and assessment. 

 Key considerations for the deployment of a MOOC at an educational institution 
are the course’s value proposition, the implementation of an adequate technological 
platform, the choice of a teaching model to ensure learning, care in maintaining the 
quality of the course material, recognition of learning acquired by students, and a 
sustainable business model. 

 The proliferation of courses run by prestigious institutions offering high-quality 
open learning material is giving rise to the “universalisation” of knowledge; a scenario 
in which institutions with lesser repute will increasingly encounter diffi culties to 
compete. Granting students a pivotal role in the education process, and welcoming 
their infl uence on the design and orientation of course contents as well as the way 
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educators adapt learning approaches, may represent a valid strategy in the quest for 
differentiation in a highly competitive environment.  

2.1         Introduction 

 Massive open online courses (MOOCs) embody an educational process that serves 
a huge number of people worldwide, and that has sparked massive interest from 
governments, educational institutions, and commercial enterprises. Following their 
boom in popularity some years ago, a large number of platforms offering university- 
affi liated and unaffi liated MOOCs have sprung up. More and more institutions are 
beginning to experiment with MOOCs, with the aim of widening access, promoting 
the institution and its brand, and discovering a way of augmenting sources of fi nanc-
ing for the future (Yuan and Powell  2013 ). 

 MOOCs are defi ned as long-distance courses devised for a large number of stu-
dents (in theory, unlimited), that are open, global, and participative. 

 The term “open” is a key concept nowadays. The two most important aspects of 
the open concept have to do with making content fully available over the Internet, 
and imposing the fewest possible restrictions on students in terms of requiring tech-
nical, legal, and fi nancial resources (OECD  2008 ). 

 In general, these courses are free of charge. Nonetheless, in the medium term, 
institutions can generate some kind of income if, for instance, students wish to 
obtain certifi cates recognising their participation in these courses. 

 For students, the lure of learning in dynamic surroundings from top academics, 
together with these courses’ backing from renowned educational institutions, gives 
MOOCs a strong value proposition that is worthy of further examination. Meanwhile, 
for institutions, the chance of gaining direct access to a group of students who have 
already demonstrated a suffi cient degree of involvement during the course offers 
numerous advantages associated with cross-selling to this collective and the value 
of these students’ feedback to help plan subsequent editions of the course. 

2.1.1     History and Key Features of MOOCs 

 The term massive open online course (MOOC) was coined in 2008 by Dave Cormier 
( 2008 ) to refer to the course, “Connectivism and Connective Knowledge [CCK08]”, 
at the University of Manitoba (Canada), led by the lecturers George Siemens and 
Stephen Downes. This course was offered to 25 offi cial students, and some 2,300 
additional students participated free of charge on an open basis. 

 Some time afterwards, Sebastian Thrun and his colleagues at Stanford University 
provided open access to the standard university course, “Introduction to Artifi cial 
Intelligence”, on which 160,000 students from 190 countries enrolled. 

 Since then, many higher education institutions that wish to keep pace with other 
prestigious establishments and emulate them as they ride the popularity wave of this 
educational phenomenon have adopted MOOCs. 

M. López-Sieben et al.
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 MOOCs are free to access, open to an unlimited number of participants, generally 
offer no qualifi cation for participants paying no fee, and run from a technological 
platform that enables the distribution of course material and appraisal of students. 

 On the other hand, connective MOOCs (cMOOCs), such as that of Siemens and 
Downes, consist of an instructional design that seeks to create discussion and par-
ticipation amongst students. This approach places the student and the connections 
made during the course at the centre of the learning process, which means that 
enrolees can follow their own learning roadmap and are in fact responsible for creat-
ing the majority of the course material. 

 Conversely, Thurn’s (Udacity, Coursera, Edx, etc.) non-connectivist MOOCs, or 
xMOOCs, rely on contents that have the backing of the host institution, and that 
essentially consist of self-study and self-assessment material, which somewhat 
restricts students’ freedom to determine which direction the course will take.   

2.2     Implementing MOOCs at an Educational Institution 

 Institutions wishing to implement a MOOCs project must devise a strategy that cov-
ers six main areas:

    1.     Implementation strategy and value proposition : What is the underlying strategic 
aim of an institutions’ decision to implement a MOOCs project, and what value 
do these courses add for the student?   

   2.     Technology platform : What are the features and functionalities offered by the 
technology platform for these courses?   

   3.     Teaching model : What is the underlying teaching model that guarantees the best 
learning experience for students of the course?   

   4.     Quality of course material : How does the institution ensure the quality of the 
courses they offer, and how does it plan to update and continually improve the 
course material? What communication strategy does the institution wish to 
implement to keep students informed?   

   5.     Accreditation and recognition : What are the assessment procedures to evaluate 
knowledge acquired, and what type of recognition do the course qualifi cations 
hold? How does the university verify the identity of users?   

   6.     Financing model : How does the institution ensure long-term sustainability of the 
project without comprising the premise of free access for users?     

2.2.1     Implementation Strategy and Value Proposition 

 The implementation of a series of MOOCs may serve as a brand-placement strategy—
especially for public institutions and non-profi t organisations—that stresses the idea 
of a commitment to society and advanced technological capabilities. Nevertheless, 
once the project is in motion and has achieved its initial impact, the fi nancing model 
must undergo a re-evaluation to ensure the project’s long-term sustainability. 

2 Lessons Learned Through Massive Open Online Courses
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 For students, free access to high-quality courses and course content, and the 
permanent acquisition of new skills that are necessary for personal and professional 
development make up one of the fundamental value propositions. The following 
factors may also be combined with the above value proposal:

•    “One-click” access to free, high-quality long-distance learning.  
•   Sharing or granting certain fi rms access to the profi les of students from all over the 

world who have knowledge in a specifi c area. This process boosts employment.  
•   Leading institutions’ recognition of the training or competencies acquired 

 (following some kind of specifi c assessment method).  
•   Access, in the user’s own language, to courses from leading institutions.    

 For the institution, in addition to the aforementioned potential for brand placement, 
the implementation of MOOCs yields the following opportunities:

•    Use of data about students to carry out studies of demand and consumer trends 
in the areas where they are most necessary.  

•   Improvement of the virtual platform, and creation and contextualisation of course 
contents based on students’ feedback.  

•   Students’ awareness of the institution and its teaching methodology as a poten-
tial destination for subsequent (paying) study.    

 This steady universalisation of knowledge through courses run by renowned 
institutions will create a tipping point within the market and a reduction in the aca-
demic offer, in the sense that less well-known institutions will encounter diffi culties 
in attracting students to the courses they offer. At this point, it will be crucial for 
institutions to establish differentiated value propositions and blue ocean strategies 
for their survival in such a competitive market.  

2.2.2     Technology Platform 

 When deciding on a technology platform to deploy MOOCs, institutions may opt to 
develop or use their own platform, or offer their course via an external platform that 
maintains the identity of the host institution. In any event, the technology platform 
must have, amongst others, the following features:

•    The platform must be robust enough to allow effi cient access to large numbers of 
students simultaneously, autonomously, and at any time of day or night.  

•   The interface must be user-friendly to encourage learning and retention on the 
part of the students.  

•   The platform should have an advertising and client-capture system, based on 
viral systems that operate via social networks, online marketing, web placement, 
and the like, to ensure growth in the number of users.  

•   The platform should include student–student and student–lecturer forums 
and areas to post comments, as well as automatic self-assessment systems 
(both amongst peers and through personal assessment from the tutor).  

M. López-Sieben et al.
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•   Security measures to control access to contents and personal details of the 
 participants. Defi nition and use of different licensing options (e.g., creative 
 commons) for content sharing and source verifi cation.  

•   Personalised tools to monitor students’ individual learning progress.     

2.2.3     Teaching Model 

 To attract and retain users, institutions offering MOOCs should take the following 
strategic actions:

•    Establishment of templates and guidelines for the production of materials, along 
with the quality, duration, and size of videos, presentations, and documents, and 
their review and appraisal.  

•   Implementation of user interaction functionalities, for both the educator and 
other users, through forums, chat rooms, video tutorials, meeting points for local 
groups, wikis, and so forth.  

•   Development of tools for lecturers to assign marks to students. This may involve 
either implementing peer-assessment systems, or automatic appraisal systems 
(intelligent tutoring) based on statistical tracking of students’ responses to 
assessment exercises.  

•   Evolution of the teaching model from a single, standard model for all students to a 
connective, cooperative model that each student can customise as he or she sees fi t.     

2.2.4     Quality of Course Material 

 To ensure the quality and relevance of the course contents, institutions should pay 
heed to the following considerations:

•    Initial review of the contents for the MOOCs on offer and the level of eminence 
of the associated academic faculty.  

•   Setting up appropriate user assessment systems to obtain students’ feedback, 
using end-of-course questionnaires, complaints and suggestions boxes, forums 
with specifi c questions, and other such tools.  

•   Incentives for lecturers to update and improve course contents on a regular basis. 
Attempts to engage in the program faculty members with international 
standing.  

•   International accreditation of courses, if applicable.  
•   Detection of the real market needs to allow institutions to channel, adjust, and 

extend their offer.  
•   Implementation of access to sources, databases and open resources on the world 

stage to support the promotion of the courses.     

2 Lessons Learned Through Massive Open Online Courses
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2.2.5     Accreditation and Recognition 

 Institutions should consider the following issues relating to the accreditation and 
recognition of their MOOCs students:

•    Design of robust learning assessment systems that allow easy identifi cation of 
competencies acquired. Establishing mechanisms for checking and correcting 
unclear or borderline progress tests.  

•   Establishing procedures that allow the verifi cation of the identity of students in 
progress tests that are academically or institutionally well recognised.  

•   Setting up institutional alliances that allow students to receive accreditation for 
learning even if it takes place outside the classroom, bridging the gap between 
formal, non-formal, and informal education.     

2.2.6     Financing Model 

 More than “free” education, MOOCs are about education that, in reality, is “free, but 
not free”. In education, as in other sectors where fi rms are developing a supply of 
free goods and services, surviving enterprises and institutions look for indirect ways 
of covering the costs that always underlie this type of venture (Cusumano  2013 ). 

 To ensure a long-term, sustainable supply of free courses, it is important to bear 
in mind that such a venture induces certain costs, as Table  2.1  shows.

2.2.6.1       Set-up Costs 

 The costs of setting up a robust platform for running MOOCs along with the pro-
duction of long-distance course materials is a considerable barrier to entry for insti-
tutions without the existing infrastructure and material, especially given that 
MOOCs are essentially free for enrolment. At this juncture, and depending on the 

   Table 2.1    Costs associated with the implementation of MOOCs   

 Technology  Curriculum 

 Set-up costs  Cost of implementing the platform to offer 
MOOCs and monitor students’ progress 

 Cost of production of new materials 

 Operating costs  Cost of maintenance and upkeep of the 
platform 

 Cost of delivering courses 
and assessing enrolees 

 Cost of updating course material 
 Cost of distributing course material 

   Source : Authors’ own work  

M. López-Sieben et al.
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   Table 2.2    Set-up costs   

 Cost of setting up the platform to offer MOOCs and monitoring students’ progress 
 • Institutional or endowment: the sponsor institution makes the initial investment (e.g., EdX) 
 • Governmental: support from the government if this is a strategically important area 
 • Strategic alliance: the institution forms a strategic alliance with an existing platform that 

possesses the necessary technological capability and wishes to expand its range of services 
(e.g., collaboration with the MiriadaX on the Universia platform) 

 Cost of producing new material for long-distance learning courses 
 • Institutional or endowment: the host institution makes an investment in support teams who 

help faculty prepare material for the courses. In some cases, the institution also offers 
fi nancial compensation for experts who produce course material 

 • Governmental: (Ever decreasing) government subsidies for producing study material for 
long-distance courses 

 • Model “paid for” by the producer: the lecturer invests his time into the production (without 
generating expert costs), normally either expecting to recover the investment through 
subsequent leveraging of the course, or because of altruism. Lecturers may receive intangible 
benefi ts such as a reduction in their teaching workload, taking into account the fi nal 
assessment and promotion, etc. 

   Source : Author’s own work, drawing on de Langen and Bitter-Rijkema ( 2012 ), Dholakia et al. 
( 2006 ), Downes ( 2007 ), and Herrera ( 2010 )  

particular case, the institution must decide between implementing or using its own 
platform, and whether to produce new contents for the courses or to re-use existing 
material    (Table  2.2 ).

2.2.6.2        Operating Costs 

 The operating costs, albeit lower than set-up costs, are signifi cant and exert a con-
siderable infl uence on the end satisfaction of the users, as well as their retention and 
the sustainability of the project. Table  2.3  presents an overview of the main ways of 
raising funds to cover these costs.

   It is no longer simply a case of covering costs, but rather an opportunity for the 
institution to exploit an additional income stream.    

2.3     Key Examples of Implementation of Open Resources 
and MOOCs  

    Table  2.4  shows a summary of the analysis of some leading institutions that implement 
MOOCs, their fi nancing models (Benkler  2005 ,  2006 ) and the way they conduct the 
courses (Downes  2007 ), as well as their chosen fi nancing model (OECD  2008 ):

2 Lessons Learned Through Massive Open Online Courses



18

   Table 2.3    Operating costs   

 Cost of platform maintenance and updates 
 • Institutional: the sponsor institution continues to provide support to the project for strategic 

reasons (e.g., EdX) 
 • Membership model: certain institutions pay regular fees for the maintenance of the portal. 

This may be the case for portals developed to host courses from several institutions 
(e.g., universities’ membership in Universia) 

 • Alliances and exchanges: with the use of open platforms, volunteers from all over the world 
can collaborate and contribute to the free development of new functionalities on the platform, 
and thus achieve systematic maintenance of the system 

 Cost of delivering courses and monitoring students’ progress 
 Cost of updating contents 
 Cost of distributing course material 
 • Endowment model: through donations from those who are interested in maintaining the 

project (e.g., Khan Academy). This model has limited penetration in Spain 
 • Conversion model: the fi rst module of a course is available free of charge, in the hope that 

subscribers will pay the inscription fee for additional courses 
 • Substitution model: this is a cost reduction model more than a fi nancing model. For example, 

this model avoids the costs of transport for lecturers of long-distance learning courses with 
global scope 

 • “Self-Paid” model: Faculty members seek other non-monetary advantages to giving up their 
time for this initiative (e.g., publicity and international exposure) 

 • Segmentation model: courses are free but additional services have a charge (e.g., certifi cate, 
consultancy services, book sales, etc.) 

 • Alliances and exchanges: collaboration with other entities in the production and exchange of 
resources maintains or extends the range of courses on offer 

 • Sponsorship model: once the course achieves a large user base, the platform can integrate 
advertisements into the course contents, or seek out a sponsor interested in the courses on 
offer (e.g., Universia and Santander Bank) 

   Source : Author’s own work, drawing on de Langen and Bitter-Rijkema ( 2012 ), Dholakia et al. 
( 2006 ), Downes ( 2007 ), and Herrera ( 2010 )  

2.4        Conclusions 

 Online education, technology capable of disseminating large quantities of knowl-
edge in multiple formats, and the possibility of handling mass course inscriptions 
have all been ready for deployment for many years. Only with the rise in popularity 
of MOOCs, however, have these advances begun to receive serious attention. 

 The proliferation of MOOCs has left the market wide open, breaking down the 
barriers of distance and the institutional hurdles to bring high-quality, global knowl-
edge sharing (institutional backing) to a large audience (massive), without access 
restrictions (open), and for next to no cost (free). This will bring about, “a genuine 
transformation of the system, stemming from a greater impact of the principle of 
supply and demand in an increasingly globalised environment” (Leal  2008 ). 

 For students, the chance to gain free, open access to the top academics from 
prestigious institutions in a dynamic environment, and share experiences with other 
students from all four corners of the world represents huge value added. 

M. López-Sieben et al.
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   Table 2.4       Implementation models of relevant institutions      

 Type of 
institution 

 Provider 
of course 

 Role of the student 
as a contributor  Financing model 

 MIT OCW. ocw.mit.edu/
index.htm 

 Non- profi t   Institution  Producer–consumer  Institutional donation 

 Khan Academy. 
  www.khanacademy.org     

 Non- profi t   Institution  Producer–consumer  Donation 

 Udacity.   www.udacity.com      For- profi t   Institution  Producer–consumer  Segmentation 
(charge for certifi cates) 

 Donation 
 Coursera. 

  www.coursera.org     
 For- profi t   Institution  Producer–consumer  Segmentation 

(charge for certifi cates) 
 EdX.   www.edx.org      Non- profi t   Institution  Producer–consumer  Institutional 

 Alliances and exchanges 
(maintaining the open 
platform with 
collaborators) 

 TED.   www.ted.com      Institution
Donation 

 Producer–consumer  Annual membership 
 Donation   

 TED-ED. Ed.ted.com  Community
Donation 

 Producer–consumer  Annual membership 

 Udemy.   www.udemy.com      For- profi t   Community  Producer–consumer  Segmentation 
 ITunes U.   www.apple.com/

es/education/itunes-u/     
 For- profi t   Community  Producer–consumer  Institutional 

 P2PU. p2pu.org/en  Non- profi t   Community  Co-producer 
 The University 

of the people. 
  www.uopeople.org     

 Non- profi t   Community  Co-producer  Institutional donation 
 Segmentation 

(charge for student’s 
fi le and exams) 

   Source : Authors’ own work  

 For an institution, on the other hand, making contact with highly motivated, 
participative international students, presents a huge opportunity to extend its brand 
on the world stage, capture new students, and, additionally, test and develop innova-
tive learning initiatives in virtual environments. 

 To implement a MOOCs project, an institution must set a clear strategy in the 
following areas: (a) implementation and value proposition; (b) capabilities of the 
technology platform; (c) underlying educational model; (d) quality of the course 
material; (e) assessment and accreditation model; and (f) a business fi nancing model 
that ensures the sustainability of the project. 

 In this scenario, knowledge is becoming “universal”, and prominent institutions 
are developing high-quality open contents. Therefore, it will be diffi cult to compete 
and fi nd a niche in the market without offering services with differentiated value 
propositions. In this battle, the repute of the institution will be of the utmost impor-
tance. It is highly probable that non-elite educational institutions will be unable to 
survive in this new environment (Cusumano  2013 ). 
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 Currently, possibilities still exist to offer non-English courses, but the ease of 
translating course material weakens this advantage. 

 Another unresolved area has to do with the universalisation of knowledge. This 
process somewhat overlooks the effect of the multicultural nature of the global stu-
dent body in terms of considering diverse habits and customs in different parts of 
the world. Thus, the contextualisation of course material is a pending issue. 

 The large potential for development lies in the innovation in learning processes, 
placing students at the centre of the learning process as the determiners and co- 
creators of their own learning roadmap (Benkler  2005 ,  2006 ). 

 In this sense, the tendency to move away from xMOOCs towards cMOOCs is 
one of the areas in which prestigious institutions are deploying their strategies. In 
these cases, therefore, learning grows continuously with reference to other experts, 
other cultures, other experiences, and other communities with the same interests. 

 Recognition, by institutions or businesses, of the competencies and skills 
acquired by each student and the adaptation of the learning channels leads to a more 
individual and customised education. The support of technology in MOOCs makes 
it possible to carry out a personal assessment of each student’s progress (Cooper and 
Sahami  2013 ). 

 Educational institutions must evolve from their current form—centres where 
teachers merely impart knowledge—by adopting a role as the student’s partner. This 
partnership means guiding students on how to develop their knowledge of a subject, 
and teaching students to pick out relevant, reliable sources to conduct their own 
learning.
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    Abstract     So-called “virtual campuses” are mainly used by universities with “blended 
learning” systems, which involve a combination of face-to-face instruction and learning 
by digital means. “Blended learning” is at the heart of a transformation of the teaching/
learning process in higher education, for it opens up the possibility of generating a com-
munity of inquiry and learning beyond the face-to- face classroom. The European Higher 
Education Area framework has given students the lead role in the new educational sce-
nario in a model in which the use of information and communications technology along 
with active learning methodologies is facilitating competency-based learning, autono-
mous use of educational resources and collaborative work, as well as a development of 
formative assessment allowing for suitable assessment frequency and providing useful 
feedback, enhancing students’ motivation and academic performance. 

 This chapter presents an experience of educational innovation in Financial Accounting 
and describes the pedagogical design of a subject in “blended learning” format 
focussed on students’ learning activity and on a competency-based assessment strategy.  

3.1         Introduction: Blended Learning and Assessment 
for Learning in Higher Education 

 International research on assessment for learning in higher education has greatly 
developed over the past decade. Processes of reform in universities have been linked 
to a refl ection on the nature of assessment and have allowed fruitful development in 
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specialist research in these areas. There is agreement across the scientifi c community 
on the need to improve the quality of university students’ learning outcomes, for 
which innovations in assessment are essential (Boud and Falchikov  2006 ). 

 Nowadays “sustainable assessment” is advocated, able to meet learning needs in 
the present without compromising students’ ability to meet learning needs in the 
future. Sustainable assessment covers the knowledge, skills and aptitudes required 
to support lifelong learning. 

 “Learning-oriented assessment” is also advocated, basically consisting of active 
student participation, feed-forward and “authentic” tasks. This is a theoretical con-
struct based on university practice which uses assessment strategies that promote and 
maximise students’ learning opportunities. Its purpose is to develop useful compe-
tencies of value to the academic present and the working future (Ibarra et al.  2012 ). 

 We should also consider the profi le of students currently entering university, 
characterised by what has been conceptualised as a “digital generation”, and this 
requires changes in conventional relationships in educational environments between 
students themselves and between students and teachers, facilitating collaborative, 
decentralised and plural learning (Rowlands and Nicholas  2008 ). 

 From the institutional sphere, features of best practice in competency assessment 
are: (1) a syllabus design agreed on the basis of the competencies defi ned for each 
occupational profi le; (2) a collegiate organisation linked to the subject goals; (3) an 
explicit assessment design agreed both for the subject and for the degree course; (4) 
an assessment design linked across the various subjects working on the same com-
petencies; (5) shared or joint assessment going beyond the unit of any one subject; 
(6) assessment integrating different competencies; (7) an integration and applica-
tion of learning in experiences refl ecting the world of work; (8) assessment consis-
tent with or adapted to pedagogical design; (9) diagnostic assessment, on the 
understanding that acquiring competencies is a progressive process; (10) formative 
assessment which ensures that students know their strengths and weaknesses; (11) 
varied assessment on the basis of various marking techniques and instruments; (12) 
multi-agent assessment: self-assessment and co-assessment together with hetero- 
assessment; (13) assessment that generates learning; and (14) signifi cant and moti-
vating assessment (Tierno et al.  2013 ). 

 At the heart of this transformation of the teaching/learning processes in higher 
education is the use of “blended learning” (BL), for this opens up the possibility of 
generating a community of inquiry and learning beyond the face-to-face classroom 
(Marqués et al.  2011 ), a form of virtual campus combining face-to-face instruction 
with delivery by digital means. 

 The experts believe that BL is set to become the most widely applied model in 
higher education (Garrison and Vaughan  2013 ). BL also involves a restructuring of 
face-to-face space-time organisation in universities so as to encourage access to the 
learning opportunities offered by virtual environments. It also involves a transforma-
tion of the traditional teaching/learning approach. Consequently some researchers hold 
that BL is a “dangerous idea”, for it challenges the  status quo , maintaining the integrity 
of the traditional academic system while simultaneously promoting the use of e-learning 
platforms, mobile technologies and resources “in the cloud” (Moskal et al.  2013 ). 

A. Ciudad-Gómez et al.
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The basic principle of BL is that face-to-face oral communication and online written 
communication are integrated so that they “blend” into a single learning experience, 
consistent with the context and the educational goals. 

 Three stages may be defi ned in the adoption of BL in a university (Graham et al. 
 2013 ): (1) awareness/exploration, (2) adoption/early implementation, and (3) mature 
implementation/growth. Universities at the “exploration” stage initially use BL as a 
means of resolving certain problems or challenges that they face as higher education 
institutions: rapid growth in certain courses or centres, the wish to cater for as many 
students as possible, insuffi cient physical infrastructure, the wish to make the teach-
ing/learning process more fl exible or the need to optimise human, material and 
fi nancial resources, among others. Universities at the “adoption” stage are geared to 
implementing innovations that allow them to update their organisational structures 
so as to adapt to a digital environment and include more fl exible course offerings. 
They focus on establishing well-defi ned procedures for the pedagogical design of 
BL courses and start to provide initiatives for lecturers. Assessment of learning 
outcomes is still incipient and little developed. Finally universities that have reached 
the “growth” stage offer BL courses fully integrated and mainstreamed in their aca-
demic offering, and work on continuous improvement through systematic assess-
ment and data mining, which helps them to take strategic internal decisions. 

 As to the key features of developing BL in higher education, Garrison and 
Vaughan ( 2013 ) highlight: (a) fully re-conceptualising and redesigning the subject or 
course, (b) suitably managing the information volume, and (c) creating a community 
of learning and inquiry so as to take advantage of what we know of higher learning 
experiences and the properties of communication with digital technologies. 

 One of the most signifi cant steps to be taken by a university using BL is that of 
providing procedures and structures for gathering data for the purpose of thoroughly 
monitoring and systematically evaluating the effects of decisions and steps taken 
regarding BL. Only with exhaustive information gathering is it possible to answer 
questions relating, for example, to the effects of BL on students’ learning (Garrison 
and Vaughan  2013 ). 

 Student satisfaction is a key factor in evaluating quality in a BL experience, and 
in this respect students demand that the design of BL subjects or courses include the 
following features (del Moral and Villalustre  2009 ): a clear defi nition of learning 
goals; hierarchical, contextualised and consistently structured presentation of con-
tents; diverse individual and group activities; a thorough account of assessment cri-
teria in keeping with the goals set; and the creation of windows for individual 
tutoring. Moreover, communication is a key feature in substituting the loss of face-
to- face contact with effi cient use of tools for synchronous and asynchronous inter-
action (Aznar et al.  2009 ). 

 It has been shown that students have a positive predisposition towards BL and 
high expectations as to its potential for enhancing learning (Area et al.  2008 ; Cabero 
and Llorente  2009 ). And that, furthermore, using BL has positive effects in reducing 
the dropout rate from university subjects and on learning outcomes. Including BL 
learning activities has positive effects on students’ fi nal grades. And BL tasks enrich 
face-to-face activities without needing to wholly replace them (López et al.  2011 ). 
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However, it is higher-performing students that express most satisfaction with this 
form of learning, given its fl exibility, the higher motivation for learning that it gen-
erates and its contribution to a better understanding of key concepts in subjects 
(Owston et al.  2013 ).  

3.2     Methodology in the Design of Our Blended 
Learning Proposal 

    The design of the BL subject “Financial Accounting III” (Table  3.1 ), subject belong-
ing to the  Accounting  module of the syllabus for a  Degree in Business Administration 
and Management , in the  Learning Management Systems —LMS (Moodle) imple-
mented in the Virtual Campus of Extremadura University (CVUEx   ).

   The aim was to provide a tool to support our competency-based education and 
assessment model  management of competence in the areas of Accounting  
(MANCOMA) (Ciudad and Valverde  2012 ) and to enable us to develop a teaching/
learning process in a virtual environment suited to individual needs so as to foster 
autonomy and student activity to encourage the development of competencies spe-
cifi c to the discipline and generic to the degree course (Fig.  3.1 ).

   Before the BL subject was designed, the competencies were standardised 
(with defi nition of sub-competencies and indicators), scoring rubrics were drawn up 
and activities were devised for developing competencies and documenting knowl-
edge and performance. On its transfer to the LMS, the subject was structured into 
fi ve modules. 

   Table 3.1    Profi le of the course “Financial Accounting III”   

 Course  Financial Accounting III 
 Syllabus  Degree in Business Administration and Management (BAM) 
 Modulo  3. Accounting 
 Material  3.1. Financial Accounting 
 Type of course  Obligatory Type 1 
 Centre  Faculty of Business and Tourism Studies— University of Extremadura  (Spain) 
 Level of the unit 

and term 
 The second year and two second semester 

 Number of 
ECTS credits 

 Six credits 

 Descriptors  Train students in the formulation, presentation and understanding of Financial 
Statements, especially those that must be formulated periodically in 
accordance with national and international accounting rules, i.e. the Annual 
Accounts and Interim Financial Statements that may be requested by any 
current or potential user 

 Groups and 
number 
of students 

 BAM-A group: 103 students 
 BAM-B group: 89 students 

   Source : Curriculum of Business Administration and Management  
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 In the fi rst module there is a presentation of the subject, the communication 
forums and a survey; the second contains the syllabus; the third, theory documents 
drawn up by the lecturer; the fourth, links to web resources or documents; and the 
fi fth, educational and assessment activities to be done by students. To this last mod-
ule we give special attention below (Table  3.2 ).

   In the BL subject’s module of teaching and assessment activities, in line with the 
competencies to be developed, a series of strategies and instruments were combined 
so as to document evidence of both knowledge and performance via face-to-face 
and online activities, for which a topic was devoted to each one. 

  Fig. 3.1    Management of competence in the areas of accounting       

   Table 3.2    Structure of the virtual course “Financial Accounting III   ”   

 Modules  Items 

 I  Presentation of the course 
 II  Item 1: Course syllabus 
 III  Item 2: Theory of the course 
 IV  Item 3: Supplementary material 
 V. Training and assessment activities  Item 4: ACT-1. Virtual classroom 

 Item 5: ACT-2. Case studies 
 Item 6: ACT-3. SABI 
 Item 7: ACT-4. Questionnaire 
 Item 8: ACT-5.  WebQuest  
 Item 9: ACT-6. Report 
 Item 10: ACT-7. Forum-discussion 
 Item 11: ACT-8. Objective test (exam) 
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 To each activity the following resources were added: the activity sheet, the rubric, 
a URL with the GTEA (  https://gteavirtual.org/rubric/    )  eRubric  tool, used to log self- 
assessment and peer assessment,  fi le - upload  tasks for students’ deliverables, and 
 offl ine activity  tasks for tutor assessment. 

 Moreover ACT-1 included a poll for the choice of a group by students and a 
forum to allow each group to report on its choice of coordinator, and ACT-2 used 
 offl ine activity  tasks to allow inclusion of grades from face-to-face tests outside the 
virtual subject and attendance control. Moreover, a self-assessment test was added 
as a  questionnaire  activity for ACT-4 with the aim of instructing and assessing stu-
dents on certain required contents and enabling them to get their results in real time. 

 In ACT-5 we used a methodology widely applied in recent years in various edu-
cational environments created by Dodge ( 1995 ), which maintains that students will 
be able to build their own learning if the teacher, taking the role of mediator, pro-
vides the necessary cognitive scaffolding. A WebQuest is defi ned as “An inquiry- 
oriented activity in which most or all of the information used by learners is drawn 
from the Web. WebQuests are designed to use learners’ time well, to focus on using 
information rather than looking for it, and to support learners’ thinking at the levels 
of analysis, synthesis, and evaluation” (Dodge  1997 ). 

 The activity was designed in the fi rst place as a website using an HTML editor, 
then it was converted into a SCORM package with  reload - editor , a content package 
and metadata editor and a suitable tool for transforming our WebQuest activity and 
giving it a standard structure readable to the LMS (Moodle), conveniently storing 
all the fi les required in a single .zip archive. 

 In ACT-7 students are offered a question for discussion and debate. In its design 
we considered consistency with learning goals, the debate’s functionality in the 
teaching/learning process, establishing a debating calendar, choice of forum mode 
(LMS options), agreed rules and principles governing debates and the need to intro-
duce complementary materials. 

 Finally ACT-8 is the test that students have to take on the offi cial exam day, so the 
BL subject includes the activity sheet and rubric for the activity and an  offl ine  task 
so that the grades scored in the activity may be included. This is a face-to-face test.  

3.3     Conclusions 

 In the design and creation of the BL subject we used an LMS (Moodle) allowing us 
to distribute documents in various formats, administer discussion forums, give 
online access to fi les, videos and sites, create work groups, offer assessable teaching 
activities online, organise a student’s diary with key tasks and dates and posting of 
notices, and monitor each individual student’s access to the platform. 

 In designing our BL unit we adopted certain initial  pedagogical  and  technologi-
cal  approaches according to the content, competencies and goals involved, and to 
the profi le of the students taking the course. Implementing our teaching activity and 
deploying the BL subject allowed us to combine distance and face-to-face method-
ology, marrying a dialectical method, with the resolving of practical cases, with a 
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heuristic method, with individual and group activities. We developed an environ-
ment geared to self-regulated learning in which the rubrics became a suitable tool 
for providing useful feedback to students and allowing self-assessment and peer 
assessment, helping to make students more autonomous and fostering collaborative 
and cooperative work. 

 We are analysing the results and contributions from this experience so as to 
appraise the extent to which this pedagogical innovation has enhanced quality in the 
teaching of accounting subjects.     
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    Abstract     In the European Qualifi cations Framework (EQF), moral and ethical 
competence is nearly absent from curricula development criteria. The recovery and 
incorporation of moral competence is an essential refl ection: by integrating the 
 ethical or moral dimensions of knowledge with the intellectual and technical 
 dimensions, higher education can more effectively respond to the needs of society. 
This chapter affi rms that the concept of habit offers an innovative perspective on 
human behavior that can contribute towards a more complete understanding and 
development of the concept of competence, and specifi cally of “moral competence” 
for both the sciences and social sciences.  
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4.1         Introduction 1  

 Today’s social and economic challenges call for university graduates with strong 
moral competence. In higher education, two options exist for instructors: we can 
either perpetuate traditional methods and continue to lament the lack of moral val-
ues in society, or we can innovate. By integrating the ethical or moral dimensions of 
knowledge with the intellectual and technical dimensions, this chapter proposes an 
alternative approach to how higher education can more effectively respond to the 
needs of society. 

 Knowledge has effects in different realms. It not only develops theoretical or 
scientifi c dimensions, or  knowing , but also practical, technical, and artistic ones, 
or knowing  how to do  something. Knowledge, however, also has an ethical or 
moral dimension refl ected in how human conduct is judged, or knowing  how to act  
( or live ) (Guillén et al.  2007 ). This chapter urges students in general, and university 
students in particular, to learn by acquiring not only intellectual and technical skills 
but also ethical habits, or moral competence. 

 Although various international authorities have insisted on the importance of 
ethical learning in higher education for future professionals during the process of 
creating the European Higher Education Area, and a common European 
Qualifi cations Framework (EQF), consideration given to ethical qualifi cations has 
been curtailed and subjected to serious limitations (Guillén et al.  2007 ). In a book 
devoted to innovation and teaching technologies, we consider the recovery and 
incorporation of moral competence in university curricula to be an essential refl ec-
tion: if ethics is not explicitly taken into account throughout the educational process, 
the result is likely to produce graduates who have no notion of the rules of profes-
sional conduct, nor of the virtues they should have in order to follow those rules. 

 Training in moral competence does not imply a “zero sum” result, or a reduction 
in the preparation of the other technical and intellectual competences. On the con-
trary, both prove highly synergistic for both students and instructors: students fi nd 
greater meaning in technical training giving them greater motivation and increasing 
their dedication. At the same time, instructors discover a higher meaning in teach-
ing. This provides them with greater satisfaction which serves to enliven their own 
dedication and strengthen their efforts (Finkel  2000 ).  

4.2     The Concept of Moral Competence 

 To defi ne moral competence, one must fi rst come to an understanding of morality. 
Morality or ethics has to do with the right and proper completion of a person with 
human excellence through rational judgment and practical action. “The moral 
dimension demands a kind of moral or ethical learning understood as the acquisition 

1   The three authors of this work are members of the Institute for Ethics in Communication and 
Organizations (IECO).  www.ieco.us 
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of theoretical moral principles of conduct and of practical moral virtues” (Guillén 
 2006 ). Moral competence, therefore, could be described as the possession of certain 
principles or behavioral norms for achieving good ethics, combined with practical 
habits for personal improvement (Bañón Gomis et al.  2012 ). While total agreement 
does not exist concerning the defi nition of a technical or intellectual competence, 
there is more and more of a consensus in describing it as a body of observable 
habitual behaviors that make it possible for a person to be successful in one’s job or 
professional responsibilities (Cardona and García-Lombardía  2005 ). It is a question 
of developing the habits that make a professional technically and intellectually 
excellent. Some of these habits include the capacity to organize one’s responsibili-
ties, to benchmark, to set realistic objectives, and to engage in teamwork, among 
others. We argue that these competences or habits are inseparable from other habits 
which are also observable. These habits have more to do with being able to work in 
the service of others than towards the success of specifi c actions or projects. Such 
habits are more concerned with the personal improvement of those who carry them 
out and the improvement of those people they come in contact with as a result. It is, 
in short, contributing to the common good of society through one’s work. These 
competences or moral habits include virtues or human qualities that are valued as 
positive traits and tangibly benefi cial not only for ourselves but also for those around 
us. For example, humility leads to the acceptance of one’s own limitations and mis-
takes; fairness means making sure that everyone receives what they are entitled to or 
deserve; honesty means always telling the truth; benevolence leads one to try to 
contribute to the common good of those around us through the decisions we make. 
Some other relevant moral competences or human virtues would be responsibility, 
loyalty, integrity, tolerance, determination, enthusiasm, and courage. 

 Each one of these character qualities of future professionals should be consid-
ered as part of the lifelong learning process which includes periods spent in higher 
education. They should be considered basic elements of a learning society, a society 
“in which everything affords an opportunity for learning and fulfi lling one’s poten-
tial” (Delors  1996 , p. 36).  

4.3     Contributing to the Common Good 

 After centuries of experience, there appears to be a consensus today that the univer-
sity has a three part mission. First, the education of young people to be qualifi ed to 
meet the needs and demands of society; second, the creation of new knowledge for 
social and economic progress, and fi nally, the establishment of relationships that 
facilitate the dissemination of the innovation that university research programs 
develop towards positive social change (Ranga and Etzkowitz  2013 ). The three part 
mission of the university has the same purpose and goal: the common good. 
Understanding this triple mission along with the search for the common good as the 
central theme provides a solid reference for any center of higher education. 
Specifi cally, it permits refl ection on technical and moral challenges and how the 
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right use of science can provide new strategies for new solutions. These challenges 
affect the scope of each area of study, and therefore, the defi nition of the specifi c 
competences to be developed in each subject within their individual programs. 

 When it comes to the competences, the learning objectives of each subject should 
be properly aligned with the competences of each degree program and be justifi ed 
on such a basis. The process of analyzing objectives, which starts with the identifi -
cation of social needs, specifi ed in the learning objectives of each subject is not a 
lineal process. On the contrary, it involves much iteration to verify that the subjects 
are capable of instilling in students the necessary abilities to respond to social needs. 
The result is an unending cycle of continuing improvement based on how the needs 
of society also develop. A lifelong learning perspective, in this sense, means that 
learning can be improved with each passing day and contents, methods, and tech-
nologies used can be reviewed and expanded upon. 

 Therefore, there are some vital questions that educators should be asking them-
selves such as “how can the subject or class that I teach contribute to the more 
complete development of professional competences (intellectual, technical, and 
moral) in my students in this program?”; “how can my subject contribute to the 
common good?”; “what does it mean to be a graduate in the area of my discipline”?; 
and fi nally, “what should the students who take this subject know, how should they 
know how to put it into practice and how to do it ethically in the real world?” As 
mentioned previously, the question is centered upon identifying the knowledge, 
abilities, and learning attitudes without separating them from moral or ethical quali-
ties and the norms of conduct that are related to the pursuit of the common good. 
Having answers to these questions would provide clearer guidance to instructors 
when defi ning learning objectives. These objectives are the cornerstone of good 
teaching and provide justifi cation and meaning both to students in their learning and 
instructors in their teaching. 

 In addition to everything that has already been said, upon establishing objectives, 
instructors should take into account the background knowledge students already 
possess when they embark upon the subject. Only then will the challenges that are 
proposed be appropriate to the level of knowledge that students have. It is important 
to explicitly indicate that during the process described above, separations between 
technical and moral learning objectives should be avoided. While it is true that both 
constitute different dimensions, it is, however, also true that both are explored at the 
same time during the learning process. The key is that both dimensions need to be 
clearly integrated in the competences described in the degree program. 

 Indeed, instructors and professors should keep in mind their responsibility in 
developing both technical and moral skills. Typically, instructors who successfully 
develop technical skills are more capable of doing so with moral skills. In other 
words, the fi rst contribution of an instructor to the common good is in providing 
good technical training. However, this would not be complete if not joined in uni-
son with good moral training. As a fi nal consideration concerning the purpose of 
the institution of the university, we would emphasize that developing intellectual, 
technical, and moral/ethical humanistic competences must be carried out 
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collectively between all the instructors in each degree program and institution. 
When learning is not properly coordinated or when coherence does not exist 
between instructors and their different approaches, contributions to the common 
good may be negatively affected.  

4.4     Developing Moral, Intellectual, and Technical 
Habits at the Same Time 

 After learning objectives and course contents are established by instructors, how do 
students acquire intellectual habits (knowledge), technical habits (abilities), and 
moral habits (virtues)? Habits, by their very nature, require the repetition of behav-
iors, and this is true in all three areas. Teaching methodologies should therefore pro-
vide students with the opportunity to practice those acts and behaviors desired to be 
developed so they can be turned into habits. Motivation in students depends on an 
educator’s capacity to demonstrate the value and necessity of what is being taught, 
along with the exercises designed to reach learning objectives. Teaching based on 
trust assumes the premise that students understand what they are learning is good and 
benefi cial, and that they have freely chosen to engage in the learning process. 

 This logic leads to teaching methods in which students exercise relevant partici-
pation. As a result, methodologies based on real or likely situations that are impro-
vised in class are becoming more and more common. With these teaching methods 
that more effectively refl ect future professional situations, the acquiring of intel-
lectual, technical, and moral habits occurs more naturally through the repetition of 
specifi c actions and behaviors. Learning in any given subject, therefore, is under-
stood as a challenge that prepares students to be able to contribute to the common 
good in useful ways. With this in mind, students understand and accept the effort 
that is required on their part to be able to participate in the learning process. 

 To develop habits, students need to practice the specifi c behaviors we want them 
to display in the professional world. This means that in the classroom, these behav-
iors should be refl ected upon both individually and in groups with the assistance of 
instructors so that they can be improved upon. The use of case studies, role playing, 
and open seminars where instructors make use of the Socratic method have proven 
effective (Wassermann  1994 ; Finkel  2000 ; Birkenbihl  2005 ) in addition to super-
vised professional internships and other similar practicum activities that can be 
commented upon in class. These activities refl ect real-world scenarios in which 
teamwork and good communication, for example, are necessary for success. 

 These activities effectively integrate ethical, technical, and intellectual dimen-
sions: any physics student, for example, who knows the fundamental theory and 
technical dynamics of atomic energy while at the same time is trained in how it is 
best used, or used virtuously, is in a much better position to contribute to the com-
mon good. Any student of foreign languages, for example, who has learned to use 
the necessary linguistic tools to communicate at the desired professional level is also 
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in a much better position to contribute to the common good if he or she has already 
practiced not only the fundamental skills of listening, reading, writing, and speak-
ing, but also human virtues that make the ends of communication successful such as 
truthfulness, dialogue, tolerance, patience, and honesty. For all disciplines, both 
within the sciences and social sciences, it is the role of the instructor to demonstrate 
that both technical and human dimensions are two distinct yet inseparable realities 
present in all aspects of the learning experience. If it is truly the desire of educators 
to provide education and training that contributes to the common good, the technical 
and ethical dimensions, therefore, cannot be separated in the learning process.  

4.5     Context, Process, and Evaluation of Moral Competence 
Development 

 Nobody questions the fact that we are social beings. Learning, therefore, is a part of 
our human nature which is inevitably and fundamentally social (Wenger  1998 ). 
This means that the very presence of students in the university context provides 
them with learning which is produced through a process which is not always explicit, 
but fundamentally tacit, called “socialization.” As a part of this socialization at the 
university, instructors and professors are important fi gures for students. Beyond 
what they teach, how instructors behave provides reference, or “power of example.” 
Whether they like it or not, instructors are an example for their students who need 
to perceive coherence between what they are teaching and what they practice. 

 When this idea is carried to the classroom, students implicitly evaluate the intel-
lectual, technical, and moral habits that instructors propose to use in exploring and 
resolving problems they present in class. However, at the same time, students also 
evaluate if those same habits are refl ected in the activities teachers carry out and in 
the organization and development of learning tasks. This evaluation, however, sub-
tle and discreet, is very powerful. It requires that educational contexts be coherent. 
Therefore, it is important that instructors dedicate time and energy to explain and 
make manifest this coherence in order to avoid erroneous interpretations and per-
ceptions. This effort is meaningful when the university community is understood 
and seen as an institution for the common good to which everyone should contrib-
ute, starting with the faculty. 

 At this point, we are conscious of the fact that getting the university to contribute 
harmoniously to the common good is not an easy task; however, this diffi culty 
should not exempt educators from engaging in this refl ection. What is more, a key 
double question arises whose urgency cannot be ignored: (1) what should be consid-
ered a coherent educational context in search of the common good? And (2) how 
can this be achieved in practical step-by-step terms? 

 The fi rst part of the answer centers on the defi nition of learning objectives. They 
should be based on the demonstration of professional competences that contemplate 
the intellectual, technical, and human dimensions which are relevant and necessary 
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so that students can willfully cooperate to contribute to the common good in today 
and tomorrow’s world. The contents, therefore, should be appropriately adapted to 
the learning objectives and the number of credits awarded to the subject. Also, as 
mentioned previously, course contents should be appropriate for the amount of 
knowledge students already have so that the material offers challenges that prove 
neither trivial nor frustrating in their complexity. 

 The second part concerns systems and procedures used for evaluation. These are 
created after learning objectives have been established and after it has been deter-
mined how students will be led to achieve them through the learning activities intro-
duced in the syllabus. Students, however, follow completely different systems of 
logic. Since it is their most basic and immediate need to pass the subject, what they 
learn is determined by how they think they will be evaluated. 

 This produces a third and fi nal coherence factor that affects the process as a 
whole and completes the cycle. The learning activities that instructors propose 
should lead students to develop the capacity to succeed in academic evaluations 
following the “Three E’s” Principle (Guillén  2006 ), that is, effectiveness (which 
means reaching learning objectives), effi ciency (with the least effort), and ethics 
(with a desire for knowledge to perfect oneself and contribute to the common 
good). Such an approach manages academic results based on an underlying 
conceptual trust between students and educators. Otherwise, students will look for 
shortcuts, and if they fi nd them, doubts will be cast upon the usefulness of what 
they are doing. 

 This logic, partly indebted to the principle of constructive alignment (Biggs and 
Tang  2007 ), sustains that evaluation should refl ect with precision and objectivity the 
degree in which students have achieved learning goals. Degrees of achievement are 
determined in reference to learning objectives obtained through learning activities 
capable of creating habits (intellectual, technical, and moral) which lead students to 
achieve course goals effectively, effi ciently, and ethically. 

 We would argue that an educational context that generates these teaching strate-
gies where objectives, activities, and evaluation are aligned is coherent and gener-
ates motivation in students to learn (Ambrose et al.  2010 ). Moreover, when 
objectives, activities, and evaluation explicitly take into account the moral dimen-
sion of knowledge alongside the technical and intellectual, real and measurable 
humanistic training in students is easier to achieve. Humanistic training has the 
ultimate purpose of the betterment of all society, or, the common good. 

 In practical terms, educators need to slowly, thoughtfully, and responsibly plan 
learning programs in pursuit of the common good, and this effort needs to be contex-
tualized within an institutional framework that shares the same objectives. Educators 
should refl ect upon such themes beforehand, knowing that what he or she teaches 
and the way it is taught has direct repercussions in each and every one of their stu-
dents. Furthermore, if these issues are clearly communicated to students, they would 
be in a much better position to understand and willingly accept the time, effort, and 
dedication that learning requires. Creating a context of trust and promoting the 
acquisition of knowledge, techniques and virtues in one’s discipline is a key element 
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in the work of an educator. From this perspective, educating acquires a moral dimen-
sion which urges instructors to be well-read and up to date on the latest research 
about learning, especially in the area of their disciplines. This interest is one of the 
qualities that characterize some of the best university educators (Bain  2004 ). 

 The process of teaching moral competence cannot be considered complete 
without an explicit system of evaluating results. While it is not possible to develop 
further this idea due to space limitations, we suggest the use of competence evalu-
ating rubrics based on the sum of diverse criteria to evaluate different learning activ-
ities. Student writing, for example, can in such a way be made subject to the same 
quality levels for competence integration as the work of recognized authors. Such 
rubrics increase the dynamics of direct teaching as it forces students to think about 
the way their work will be judged before they begin to write, 2  and can be applied to 
other learning activities.  

4.6     Conclusion 

 It is our position that a more holistic professional education would include moral 
competences (or moral virtues) in addition to intellectual and technical compe-
tences. To overcome the amorality of the framework developed for current higher 
education, it would be highly advisable to develop indicators for describing and 
evaluating moral competences. These competences, including aspects such as 
responsibility, integrity, honesty, equity, industriousness, loyalty, orderliness, 
willingness to serve, and many others, are essential professional qualifi cations 
and “to omit them would have serious consequences for future generations’ 
ability to contribute to the sustainable development of our society” (Guillén et al. 
 2007 , p. 418). 

 This chapter suggests that the concept of habit offers a view of human behavior 
that could help towards a fuller development of the concept of competence in gen-
eral, and of “moral competence” in particular, in both the sciences and social sci-
ences. If ethics were explicitly included as part of the learning process, the chances 
that more students would acquire a higher degree of moral competence would be 
greatly increased. But, on the other hand, if ethics is not taken explicitly into account 
throughout the educational process, the result is likely to produce graduates who 
have no notion of the rules of professional conduct, nor of the virtues they should 
have in order to follow those rules. On a positive note, it seems reasonable to 
suggest that the development of professional excellence should explicitly require 
continuous personal improvement, that is, the development of human excellence, 
and not only technical qualifi cation.     

2   See  https://www.teachervision.com/teaching-methods-and-management/rubrics/4522.html 
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    Abstract     European Higher Education Area is prompting a change in the teaching 
model towards the consideration of students as the main actors in the educational 
process. In this context, this work presents concept mapping as a useful teaching 
tool for promoting the development of generic and specifi c skills in students while 
also constituting a fi rm commitment to independent study. The technique is cer-
tainly very useful for understanding and framing strategies, theories and concepts 
and provides visualisation of typical connections between different concepts, inter-
relations among strategies, analysis of the consequences of business decision- 
making and so on among others. 

 Concept mapping was used by 355 students on the Principles of Business 
Organisation course in the second year of the Industrial Technologies Engineering 
degree course. As a general outcome of the study, marks in the subject show consid-
erable improvement in all the groups.  

5.1         Introduction 

 Universities are currently experiencing a period of change and restructuring into 
what is known as the European Higher Education Area (EHEA). EHEA represents 
a process of educational reform based on three types of transformations: structural, 
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curricular and organisational. The integration of Spanish universities in this new 
EHEA is bringing conceptual and methodological changes not just to the structure 
of university education, but also to the teaching–learning processes and the condi-
tions under which they take place. This work focuses on organisational changes. 

 EHEA is prompting a change in the teaching model towards the consideration of 
students as the main actors in the educational process. This change requires new 
teaching strategies where students are asked to resolve problems with tools pro-
vided by the teacher. In this context, this work presents concept mapping as a useful 
teaching tool for promoting the development of generic and specifi c skills in stu-
dents while also constituting a fi rm commitment to independent study. We address 
the usefulness and content of this approach in relation to the various competences it 
is intended to promote in the Principles of Business Organisation course. 

 Universities in Spain and Europe are currently undergoing a period of change 
and restructuring. As ANECA indicated in the 2005 draft White Paper on Pedagogy 
and Social Education Degrees before 2010, a process of convergence of the Spanish 
university system with what is known as the EHEA began. This process is bringing 
a series of transformations in the structure and operation of all university courses 
(ANECA  2005a ,  b )   . 

 This educational reform, like others, is based on three types of transformations in 
the university system: structural, curricular and organisational. Structural changes 
affect the division and duration of educational stages, curricular changes affect the defi -
nition, design and development of the curriculum and organisational changes affect the 
conditions in which learning and teaching take place and therefore depend directly 
on the institutions involved (Mateo  2000 ). In this work we focus on organisational 
changes. In particular, the inclusion of generic and specifi c competences in teaching 
requires academic leaders who are effective in the knowledge society and use innova-
tion and creativity to promote the development of appropriate competences in EHEA. 

 The integration of Spanish universities in this new EHEA is therefore bringing 
both conceptual and methodological changes not just to the structure of university 
studies but also to the teaching and learning processes and the conditions under 
which they take place (e.g. ANECA  2005a ,  b ; González and Wagenar  2003 ;    Pagani 
 2002 ; R.D. 1125/2003; R.D. 55/2005; R.D. 56/2005). The EHEA is transforming the 
teaching model towards consideration of students as the protagonists of the educa-
tional process. This approach requires the application of new teaching strategies in 
which students are able to resolve the problems put before them using the tools the 
teacher provides. In this new scenario, training students in competences have 
become a key issue that requires university teachers to have new teaching tools at 
their disposal. These new teaching strategies will affect the quality of education and 
involve the use of a broad range of techniques. One such technique is the production 
and development of concept maps. Concept mapping has become a widely used 
educational tool around the globe (Hwang et al.  2013 ). 

 Concept mapping is a constructivist learning strategy that delivers signifi cant 
learning experiences by relating concepts. Its characteristics are simplifi cation, 
hierarchisation and visual impact. People of all ages and all domains of knowledge 
have been using concept mapping for many years as a tool to express their 
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understanding about a topic (Cañas et al.  2013 ). In this context, this work aims to 
present the concept mapping as a useful didactic tool for promoting the develop-
ment of generic and specifi c competences in students while also constituting a fi rm 
commitment to independent study. We address the utility and content of concept 
mapping in relation to various competences being sought through its use in a course 
on the Principles of Business Organisation. 

 The planning of the activities requires consideration of the intended aims and 
defi nition of the most appropriate tasks. It is important to have a varied methodol-
ogy and there are different perspectives for classifying methodological strategies 
(Fandos Garrido and González Soto  2005 ). Bearing in mind the criteria suggested 
by Esteban ( 2003 ), we classify teaching strategies into associative, productive and 
organisational strategies. 

 Organisational strategies consist in explicitly establishing internal relations 
between the elements in learning materials and students’ prior knowledge. Prior 
knowledge operates in two ways: fi rst, because it depends on what that prior knowl-
edge is (quantity and quality) and thus students’ ability to produce more or less com-
plex materials and second, because the cognitive structure resulting from the new 
knowledge will modify the organisation of the existing knowledge. Organisational 
strategies are often classifi ed as follows: the construction of knowledge networks 
(networking); higher level structures (covariation, comparison, collection, descrip-
tion and response) each of which implies a specifi c cognitive technique; Gowin’s V 
mapping strategies and, of course, concept mapping. It seems very appropriate to use 
an organisational strategy in a course on business organisation.  

5.2     Concept Mapping as Learning Methodology 
in Business Organisation 

5.2.1     The Concept Mapping Concept 

 First proposed by Novak and Gowin ( 1984 ), a concept map is a graphical tool for 
organising and representing knowledge (Ruiz-Primo et al.  1997 ). The use of con-
cept mapping in teaching business organisation is well documented. More gener-
ally, in education, concept maps have been shown to be useful as a tool for teachers 
to assess students’ understanding, whether at the beginning, during, or at the end of 
a course (Novak and Cañas  2004 ). Teachers often support their lectures with dia-
grams adapted to the particular topic they are teaching to help students understand 
the theoretical content. The novelty of this method, however, lies in the production 
of these diagrams in order to perfect the teaching technique; that is, concept map-
ping by expert teachers who want to generalise the use of these diagrams for teach-
ing purposes, because of their confi dence in the performance of these teaching tools. 

 Concept mapping is defi ned as the graphic or symbolic representation (descrip-
tive and systematised) of concepts and fi gures to refl ect essential connections and 
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interrelations and which help to reveal their nature and/or basic operation. That is, 
visual networks and concept mapping to continue with the terminology used by 
Novak ( 1998 ) are forms of graphic representation that reinforce cognitive and learn-
ing processes by concepts presented visually and ordered in a linear hierarchical 
manner according to their own explanatory valence. The aim is simply to represent 
signifi cant relationships between ideas, words and visual features so that students 
activate their reasoning by interacting with the nodules on each graph. The applica-
tions of concept mapping, however, have increased in number, and this technique 
now appears extensively as an assessment tool. In fact, the literature is abundant 
with studies on the use of concept maps for assessment and on the assessment of 
concept maps (Cañas et al.  2013 ). 

 Conceptual mapping favours the development of important competences such as 
the ability to summarise and analyse, and is particularly well suited to teaching the 
discipline of business organisation. As Alemán Páez ( 2009 ) points out the structure 
of concept maps initiates the processes of interpretation, integration and annuncia-
tion of propositions. They clarify information density and the ability to summarise. 
By facilitating rereading, they are also a powerful mnemonic and retention instru-
ment, containing a range of words and ideas that provide students with the opportu-
nity to gradually enrich their conceptual and technical vocabulary on the subject. 
However, the creation of concept maps also requires teachers to make the effort to 
summarise, systematise contents and their interrelationships, make synoptic tables 
and condense information.  

5.2.2     How to Produce a Concept Map 

 According to proposals from Novak and Gowin ( 1984 ), Ontoria ( 1993 ), Pérez 
Cabaní ( 1995 ) and González García ( 1992 ), the production of a concept map 
involves the following steps:

    1.    Identify the key concepts of the content to be ordered on the map. These con-
cepts should be put in a list.   

   2.    Place the main or more general concept at the top of the map and gradually join 
it to other concepts according to their level of generalisation and specifi city. All 
concepts should be written in capital letters.   

   3.    Connect the concepts with the link words which should be written in small let-
ters in the middle of two lines that indicate the direction of the proposition.   

   4.    Examples can be included at the bottom of the map, under the corresponding 
concepts.   

   5.    After observing all the linear concepts, cross-linked relations can be observed.    

  Considering the classroom, if the intention is to produce a concept map at group 
level it is always better to propose it as a complete work at individual level and then 
reach a commonly agreed map by analysing each map and the justifi cations given 
by the authors. The process is slower but refl ects group work better. 
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 The main elements in a concept map are:

•    Concept: is an event or object which is regularly denominated by name or label 
(Novak and Gowin  1984 ). The concept can be considered as the word used to 
designate a certain image of an object or an event that occurs in individuals’ 
minds, there are concepts which defi ne concrete elements (house, desk) and oth-
ers that defi ne abstract notions which we cannot touch but are a reality (democ-
racy, state). Concepts are included in boxes or circles and the relations between 
them are explained by lines joining the respective boxes.  

•   Connectors: are prepositions, conjunctions, adverbs and in general all words that 
are not a concept and are used to relate concepts and thus assemble a “proposi-
tion” for example: for, by, where, how, among others. Link words, together with 
concepts, permit the construction of phrases or sentences with a logical signifi -
cance and help to fi nd the connection between concepts.  

•   Proposition: a proposition is a phrase about a certain object or event in the uni-
verse which occurs naturally or artifi cially. Propositions contain two or more 
concepts connected with other words which form a coherent sentence. They are 
usually called “semantic units”.  

•   Link lines and arrows: in the conceptual maps conventionally arrows are not used 
because the relationship between concepts is specifi ed by link words and lines are 
used to join concepts. Novak and Gowin ( 1984 ) reserve the use of arrows only in 
the case where the relationship in question is not one of subordination between 
concepts and therefore they can be used to represent a cross-linked relationship 
between concepts from one section of the map and those from the other side of the 
conceptual “tree”. The arrow indicates that there is no subordinate relationship.     

5.2.3     Concept Mapping as a Teaching and Learning Tool 

 Advances in computer interface technology have led to even more alternatives for 
using concept maps in teaching and learning (Hwang et al.  2013 ). Concept mapping 
as a teaching resource in higher education presents a wide range of possibilities: 
teachers can use the maps as a way of presenting information; students can create 
maps for a subject, concept maps can organise the design of materials for learning, 
relating knowledge, etc. (Cañas et al.  2000 ). Of all these, here it is of interest to 
examine concept maps as integrators of the teaching and learning strategy, that is, as 
a tool for students to retain information on a topic, integrate and organise it with the 
information they already have. 

 Thus concept mapping is particularly effective in the teaching of business 
although its effectiveness depends on how well the teacher masters the technique. 
It is of course very useful for explaining, understanding and framing strategies, 
decision- making processes, theories, concepts, etc. in the right place in the huge 
context of business organisation it provides added value for understanding business 
economics as a scientifi c discipline. In this same vein, the principle of unity that 
governs strategic business management increases the utility and use of this type 
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of teaching materials which provide visualisation of typical connections between 
different concepts and the interrelation between strategies and analysis of the 
 consequences of business decision-making. 

 The visual impact of the diagram on students is undeniable, Hudson and Buckley 
( 2004 ) simplifying complexity through a basic graphic structure facilitates assimila-
tion of more diffi cult concepts (they are made visible just by looking at the dia-
gram), this approach promotes the acquisition of particularly complicated and 
diffi cult content, recognition of the main connections in each fi gure or category 
permitting retention of the key factors in their operation and fi nally the main ideas 
are exhaustively refi ned in detail. For all these reasons, teachers can use maps 
during their classes, motivating interiorisation of verbal explanations and student 
participation in relation to the contents in the diagram.   

5.3     Applied to the Field of Business Organisation 

 The experiment was applied to 355 students of the principles of business organisa-
tion course in the second year of the Engineering degree in Industrial Technology at 
the Advanced School of Industrial Engineering at Polytechnic University of Valencia. 
A considerable improvement was observed in all the groups’ marks in the subject. 

5.3.1     Methodology Planning the Use of Conceptual Mapping 
with Students 

 Conceptual mapping was used as follows: 
 A practical session was prepared at the start of the course with the object of pre-

senting students with the tool for producing conceptual maps. In terms of learning 
attitudes and the degree of acceptance of concept mapping in learning, students are 
more positive about the two-touch technology-based interaction modes than they 
were about the traditional paper-and-pencil mode (Hwang et al.  2013 ). In this case, 
the tool was Visual Understanding Environment v.3.1 (  http://vue.tufts.edu/    ) (e.g. 
Kumar and Saigal  2005 ; Yao and Gu  2013 ), chosen because it is easy to use and, 
above all, it is freeware. Other similar tools such as Cmaptools also exist, however 
(e.g. Novak and Cañas  2004 ; Utari et al.  2013 ). 

 After this session, students were randomly organised into groups. This method 
was chosen to avoid established vices in working in groups of people who knew 
each other well while also ensuring that they used social networks and the Poliformat 
platform to carry out the work. 

 Similarly, the students were told that the conceptual map produced by each group 
would be presented and commented on with the teacher by each member of the 
group. Interviews were chosen as the form for evaluating this practical work as it 
was the most appropriate way of showing the degree of integration of knowledge in 
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students, for presenting complex thought and ultimately, for resolving conceptual 
problems. The interview was unstructured with a constant objective while the ques-
tions were adapted according to the way the interview evolved. 

 Finally, it is planned to create a repository of these maps for future students to 
consult. 

 Students were expected to be able to:

•    Explain the signifi cance of the key concepts refl ected on their maps.  
•   Defend the absence of key concepts.  
•   Reorganise connections between different key concept on the map.  
•   Describe and defend their proposed map.  
•   Relate it to other knowledge of their own.  
•   Defend proposals for ordering knowledge rejected by that group.    

 Given the characteristics of the course used in the experiment, it was not possible 
to establish a control group to determine the signifi cance of the fi nal marks obtained 
by each student and therefore the results can only be assessed qualitatively. 

 In contrast to recommendations from different fi elds since the introduction of 
degree studies, students were under no obligation to attend class. 

 However, teachers of the subject agreed that there was an average regular atten-
dance of 95 % over the fi rst ten sessions of class, and various students dropped out 
half way through the course in the fi nal sessions This represents a notable increase 
in attendance in relation to the management course which preceded the principles of 
business organisation course.  

5.3.2     Results 

 Considered globally, the results of the experiment can be said, in principle, to be 
positive concept maps have proven to be powerful tools for organising and integrat-
ing knowledge. 

 Students have been more interested in the development of the subject, the ques-
tions and reasoning they put forward during class discussions were, in general, 
qualitatively better than those in other courses and in general the level of satisfac-
tion with the subject is high in all groups. These results are in line with many previ-
ous studies that have shown that concept mapping strategies may improve students’ 
academic achievement (Erdogan  2009 ; Hwang et al.  2011 ; Lim et al.  2009 ). 

 As regards teaching the classes, the teachers found the experience to be “interest-
ing”, “valid” and “enriching”, which suggests that to a certain extent teachers of the 
subject have also been enriched by class discussions and refl ections. Teachers’ level 
of satisfaction with the global results for the subject was high, with 100 % of students 
sitting the exam and a 92 % pass rate in the fi nal marks. In addition, researchers have 
also indicated that a potential way for educators to conduct concept map-based 
instruction is to use computerised tools in place of traditional paper- based approaches 
(Kim and Olaciregui  2008 ).   
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5.4     Conclusions 

 From the experiment applied to the principles of business organisation course, it can 
be concluded that at least in analytical type subjects where the aim is to develop in 
particular conceptual aptitudes that permit identifi cation of important information 
or knowledge and then integrate it rather than interiorising a set of solutions or pre- 
established formula, abandoning the lecture is, in principle, positive. However, the 
true challenge is to get students to prepare the session and of course, to participate. 

 Secondly, we can conclude that at least from a qualitative assessment, concept 
mapping is a good tool for integrating concepts and developing knowledge. 
However, improvements can be made to the way it has been implemented in the 
subject According to the teachers rather than developing a complete conceptual 
map per group perhaps partial concept maps should be made to then discuss how to 
integrate them in a global map, created not per group but per class.
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    Abstract     The regulation changes we have been witnessing in Portugal in the last 
5 or 6 years have been introducing new degrees, new diplomas and new audiences 
in higher education. The Technological Specialization Courses where created in this 
context, providing a more vocational and technical post-secondary training. 

 These courses are of the responsibility of Higher Education Institutions (HEIs) and 
their faculty, presenting a whole new set of pedagogical diffi culties and challenges. 

 In this chapter we present a study, performed in the Polytechnic Institute of 
Bragança, a public HEI, that aims to understand the perceptions and expectations 
of teachers in relation to this kind of courses in terms of students, curriculum, 
pedagogical methodologies, and satisfaction. The following pages describe the 
theoretical background, the study methodology, and the result analysis, focusing 
on the pedagogical changes and strategies towards the improvement of teachers’ 
professional skills and students’ intellectual and ethical development.  
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6.1         Introduction 

 The qualifi cation of human capital is fundamental to ensure competitiveness, per-
sonal and cultural development and social cohesion enhancement. Education policies 
in Portugal have been encouraging the access to higher education to new audiences, 
by creating new opportunities to untraditional students, such as the “Greater than 23 
Years Old” or the Technological Specialization Courses (CET). These were created 
to counter the high dropout rates at secondary level, allowing early entrance in the 
labor market by specialized youth as well as the study progression at higher educa-
tion level (Legislative Degree n. 88/2006, of the 23th of May). They also provide an 
opportunity to students, having failed secondary education, to integrate either aca-
demic or professional life trough a Technological Specialization Diploma. 

 On the other hand, they also represent a possibility for Higher Education 
Institutions (HEIs), in particular the ones located in the interior of the country, to 
compensate the decreasing number of students that have been occurring in the last 
years, mainly for demographic reasons. 

 The increasing number of this kind of students has been presenting a challenge, 
both organizational and pedagogical. It is fundamental to understand the character-
istics of this audience as well as the perceptions and expectations of teachers, to 
allow better decision making about training strategies and teachers’ profi le. In this 
context, the refl ection    described in this chapter is centered on the teachers, analyzing 
what they think the best pedagogical approaches are, the students’ characteristics, 
the best training model, and teachers’ performance and satisfaction.  

6.2     New Challenges in Higher Education 

 The constant transformations that have been occurring, as a result of the economic, 
political, and cultural globalization, highlights the need to adapt training to new 
specialization requirements and to the permanent requalifi cation of people. 

 It is clear that, in this context, the human capital qualifi cation is a fundamental 
factor to the promotion of competitiveness, personal and cultural development as 
well as for social cohesion. The European goals set for 2020 demand, for higher 
education in Portugal, an increased effort towards matching the European parame-
ters (Bessa et al.  2013 ). 

 According to these goals, the education policies in Portugal have been encouraging 
the integration of new audiences in higher education, creating new opportunities to 
untraditional candidates, such as the “Greater than 23 years old,” or broadening the 
training offer through the CET. 

 The increasing number of students with theses characteristics represents a chal-
lenge, both organizational and pedagogical, to the institutions that receive them. 
Moreover, the Bologna paradigm requires some refl ection about the specifi cities of 
these audiences, as well as the best training strategies and the most adequate teacher 
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profi le to support this kind of students. HEI should assume new training strategies 
that can respond adequately to increasingly heterogeneous students (Pedrosa  2001 ). 

 Teachers are required to hold solid scientifi c experience and training as well as 
academic expertize, towards the creation of knowledge. However, this new reality also 
requires the development of relational and pedagogical skills. This poses some chal-
lenges, derived from the implementation of the Bologna Process paradigm and from 
the necessity of innovating in the pedagogical area in higher education training. 

6.2.1     The Bologna Process and Inherent Challenges 

 As previously referred, the Bologna Declaration has introduced important modifi ca-
tions in the structure and pedagogical design of higher education courses, including 
the requirements of the training process adequacy to the labor market needs and the 
reorganization of the higher education training cycles to increase the fl exibility of 
the overall academic process (Union Europea  2010 ). 

 The restructuring of courses according to these principles is instantiated in a 
European higher education area of research and innovation, supporting student 
mobility and promotion of employability, as well as in the evolution of the training 
paradigm, comprising the different phases in the adult life and the adaptation to the 
evolution of knowledge and other individual and collective interests. 

 However, although the Bologna Process values the student-centered learning, the 
pedagogical model of knowledge acquisition has been prevailing. The organizational 
logic and conceptualization has been unable to deconstruct traditional learning mod-
els, since it is supported by the process-product paradigm in which the essential 
knowledge is inventoried and delivered during the training period. This logic is 
 conceived “within a tylerian logic of curricular development, previously defi ning 
knowledge, know-how and attitudes necessary to the profession” (Estrela  2002 ). 

 The training process is based on an asymmetry between the roles of the teacher 
and the student, too much centered in the information over the process of knowl-
edge production. In this context, the reconstruction and reintegration of knowledge 
is seldom perceived (Canário  2002 ). 

 The way the Bologna Declaration was implemented in the several HEI indicates 
the continuity of previous pedagogical models, following a traditional academic 
approach. It was infl uenced by an external process, resulting from the guidelines 
enforced by the Science and Higher Education Ministry, without a real involvement 
of teachers (Teodoro  2005 ). Courses were organized in three cycles, starting with a 
3-year, broad scope degree. The second cycle corresponds to the master degree, 
with 2-year duration. The last, 4-year long, cycle corresponds to doctoral studies. 
Moreover, the guidelines also value the autonomous working hours by the students, 
which resulted in the reduction of contact hours. 

 However, the established academic culture in higher education also infl uenced 
the course structure to follow a sectoral perspective (Hargreaves  1998 ). The external 
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pressure should promote the discussion around the required changes. However, they 
should really come from within, to cope with the strong and meaningfulness train-
ing of students (Campos  2002 ):

  although the ultimate mission of higher education is to build culture, we tend to pose a 
comprehensible resistance to cultural changes relative to our own practices. By not being 
actors of such changes, we oppose to simply accept them, reinforcing the social conviction 
of the impossibility of self-training in higher education. The secret is in the conditions 
required to take us from a fi rst opposing attitude (conservative) to the involvement in the 
construction of new practices (p. 91). 

   Following the legal diplomas, the structure of subjects gives relevance to the 
acquisition-centered model. The “organizational confi guration that supports and is 
supported by the prevailing subject supremacy and the exclusion of ‘more practical’ 
mentalities […] narrow the organizational learning and the educational change and 
endures and expresses the confl icts and divisions” (Hargreaves  1998 ). 

 In this context, the debate between ideas established in the confrontation of two 
training models appeared: the academic (centered in the acquisition of basic compe-
tences, necessary to the exercise of teaching) and the professional (valuing the in 
context training and the continuous development of the subject). 

 The construction of common languages and meanings between actors and the 
defi nition of projects for a new direction of training would claim time, sharing, 
collaborative culture   , and creativity. The professional development is, in this con-
text, incompatible with the simple implementation of curricular directives. 

 Moreover, the curricular structure often reveals inter-department tensions and 
the survivability within the institution, enduring the sectoral training model. The 
legal and technological tendency appears to prevail, undervaluing the pedagogical 
component and the curricular articulation that Bologna claims.  

6.2.2     The Pedagogical Implications in the New Paradigm 

 HEI have three primary missions: education, research, and cooperation (Cachapuz 
 2001 ). While in different weights and strategic importance, most institutions try to 
cope with these missions to contribute for population education at high level, scien-
tifi c and technological advances, and economic and social development. These 
threefold approaches to professional development introduce some stress within 
teachers, demanding a constant balance between them. 

 This reality becomes even more complex when teachers, used to share knowledge, 
know-how and research topics, do not demonstrate the same sharing culture in relation 
to the subjects they teach (Shulman  1993 ). Moreover, the overrating of scientifi c activ-
ity over teaching also has the consequence that the professional prestige will result 
essentially from the investment in research, subordinating the teaching activity. 

 The changes that the Bologna Declaration brings, as referred above, is centered 
on self-learning instead of knowledge transmission, requiring a different way to 
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look at higher education. Teachers should adopt pedagogical models that are sup-
ported in an ethical dimension, and overall respect by who is learning and how they 
are learning (Nóvoa  2002 ). 

 Teachers should adopt pedagogical strategies and methodologies more adequate 
to their students. They should also refl ect on the contribute    that the subjects they are 
teaching brings to the future professionals and how they articulate with other sub-
jects, as well as all the associated resources that support the pedagogical and inter-
national dynamics within the classroom (Dill  2003 ). 

 Along with a solid scientifi c knowledge, teachers should also have suffi cient 
pedagogical know-how to help students build meaning about the scientifi c knowl-
edge and its practical relevance. This pedagogical knowledge of content implies the 
necessary articulation between what one knows and how it is communicated to who 
is learning and will use in the future (Shulman  1993 ). 

 In this perspective, HEI have also the responsibility to provide adequate environ-
ment to pedagogical development of the teaching staff. This also requires that each 
teacher will assume the role of researcher of his own practice (Zeichner  1993 ), focus-
ing on the teacher but based on the cooperation between colleagues (Garcia  1999 ). 

 Some experiences performed with higher education teachers emphasize that 
some pedagogical strategies, such as the involvement of teachers in their own peda-
gogical training (Pinto  2008 ), tutorial supervision, and project-based learning, con-
tribute to the integration and success of students (Simão et al.  2008 ). These 
experiences highlight the relevance of a “culture of good practice” within the insti-
tutions, which values the pedagogical activity   . 

 The importance of the pedagogical training of teachers in higher education, as 
described above, requires an insight on how teachers perceive their own perfor-
mance in a new student-centered paradigm. It is also important to build an adequate 
profi le to accommodate the new audiences in higher education. To assess this, we 
conducted a study in a public HEI, focusing on the specifi c case of the Technological 
Specialization Courses.   

6.3     Analysis 

 When this study was made, the Polytechnic Institute of Bragança had 33 CET, distrib-
uted in seven scientifi c areas (Fig.  6.1 ). The subjects were lectured by 230 teachers, 
among the institute’s fi ve schools.

   We followed a quantitative research methodology where data was collected 
through an online questionnaire and consequent statistical analysis. The question-
naire was distributed to the 230 teachers, of which we obtained 87 responses. 
Assuming a degree of confi dence of 95 %, considering that the percentage of 
responses is of 38 %, the interval of confi dence is between 1.6 and 8 %, which 
allows us to conclude that the obtained number of responses is suffi cient to a precise 
analysis and meaningful results. 
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 The questionnaire comprises 16 items, structured in fi ve dimensions:

    1.    Teachers’ characterization.   
   2.    The integration of the CET in the higher education.   
   3.    The training model (curriculum, practical training, methodology and operation).   
   4.    Teachers’ performance (methodology, evaluation, and satisfaction).   
   5.    Students’ characterization.     

 The data analysis was performed with the general-purpose statistical software 
STATA, version 12.1. 

6.3.1     Characterization of Respondents 

 Of all the respondents, 51.2 % are male and 48.8 % are female (balanced relation 
among gender). Teachers’ age is between 20 and 50 years old, with 44.8 % in the 
range 31–40 and 37.9 % between 41 and 50. 

 Among the 87 teachers, 23 have a partial contract and 64 have an integral con-
tract. In terms of category, fi ve are full professors, 33 are auxiliary professors, and 
49 are assistant professors (56 %). Moreover, 34 hold a Ph.D., three are specialists, 
and 30 have an M.Sc. (Table  6.1 ).

6.3.2        Integration of CET in the HEI 

 The CET are post-secondary technological courses, focusing on practical subjects 
and training. Although these are not considered as higher education courses in the 

  Fig. 6.1    Number of CET 
in the IPB       

   Table 6.1    Category 
and degree of teachers   

 Assistant  Auxiliary professors  Full professors 

 Ph.D.  2  27  5 
 Specialist  1  2  0 
 M.Sc.  27  3  0 
 Degree  19  1  0 
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traditional sense, the law specifi cally delegates to the HEI the responsibility for 
them. The scientifi c and pedagogical requirements are different from B.Sc. and 
M.Sc. courses, which require some adaptation from the organization as well as from 
the teachers. 

 Hereupon, the teachers’ perception regarding    the integration of the CET in the 
HEI is relevant to assess their concern and availability to adapt learning experiences 
and pedagogical approach to the specifi cities of these courses. 

 The integration of CET in the HEI section of the survey comprises six questions, 
using a fi ve-point Likert scale (1. Totally disagree; 2. Disagree; 3. Don’t agree nor 
disagree; 4. Agree; 5. Totally agree). The answers were grouped in two groups: the 
fi rst containing all the 1 and 2 answers and the other with all the 4 and 5 answers. 
The intermediate level (3) was not considered in the analysis. 

 The mission of the CET is to specialize students in a profession, in a short train-
ing cycle. 71.3 % of the teachers agree that this mission is adequate and perfectly in 
the scope of the HEI (74.7 %). They, further support that the HEI are the best pre-
pared to assume this responsibility (62.2 %). 

 Teachers also believe that high academic degrees are important (55.2 %). 
However, 42.5 % also believe that the B.Sc. degree is enough and 28.7 % say that 
the degree is not important.  

6.3.3     Training Model 

 The training model of the CET was assessed in a four group section of the survey, 
using the same approach as the above. The four groups are:

    1.    Curriculum—the relation of the subjects with the B.Sc., the complexity and 
extension of the content, practice and theory components, and student 
autonomy.   

   2.    Practical training—further details regarding the theory and practice as well as 
the articulation between the internship organization and the university.   

   3.    Methodology—the learning experiences and pedagogical approaches.   
   4.    Operation—Infrastructures, classroom resources, hour distribution, and class 

dimension.     

 The curriculum is organized, in broad terms, in theory and practice. Teachers 
believe that there is an adequate balance between both components (72.1 %) and 
that the time for practice component is adequate (57.6 %). 

 However, although believing that students learn better when confronting theory 
with the actions developed through practice (95.3 %) and that the refl ection should 
include all the actors in the training process (86.1 %), teachers continue to overvalue 
theory over practice (88.5 %). Moreover, although teachers value active participa-
tion, 52.9 % say that the transmissive approach does not reduce the possibilities for 
students’ participation.  
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6.3.4     Teachers’ Performance 

 The performance of teachers’ section of the survey is structured in three groups, 
namely the pedagogical methodology, the evaluation of students, and the teacher’s 
satisfaction. The questions for each group use a fi ve-point Likert scale, and the 
answers were groups as above. 

 As expected, 90.8 % of the teachers consider that the CET require a methodol-
ogy centered on the student. However, 65.1 % acknowledge that they are using the 
expository method, considering that this is the most adequate method for this kind 
of training. 

 When questioned about the pedagogical methodologies, 83.1 % feel comfortable 
in using different pedagogical methodologies and 63.4 % say that no further peda-
gogical training is necessary. Teachers with higher academic degree do recognize that 
further pedagogical training would be benefi cial (with 95 % statistical confi dence). 

 Teachers are globally satisfi ed with their performance in lecturing the CET 
(78.8 %). However, teachers with a Ph.D. are less satisfi ed (3.6 average) than the 
B.Sc. and M.Sc. (4.2 average), with a statistical confi dence of 99.9 %.  

6.3.5     Characterization of Students 

 The student characterization by the teachers is performed through seven questions, 
using a fi ve-point Likert scale. Just like above, the answers were grouped in two 
groups: the fi rst containing all the 1 and 2 answers and the other with all the 4 and 
5 answers. The intermediate level (3) was not considered in the analysis. 

 Teachers recognize that students do not have study habits (63.5 %), only study-
ing for the exams (65.9 %). On the other hand, teachers also recognize that it is easy 
to motivate students with practical and hands-on work (65.9 %) and that they dem-
onstrate interest during classes (58.3 %). 

 51.8 % of the teachers also consider that students are not prepared to the CET 
demands and complexity, with particular incidence in technological areas (99.1 % 
statistical relevance). However, they do not conduct diagnostic evaluation (56.5 %).   

6.4     Conclusions 

 The accommodation of students with untraditional profi les in higher education, in 
the student-centered learning paradigm defi ned by the Bologna Declaration requires 
a concrete adequacy of pedagogical models and learning experiences. To assess the 
perception of teachers about their own performance as well as to assess how they 
feel about the students profi le and integration, we conducted a study comprising 
230 teachers. 
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 The results suggest that teachers consider that the CET is perfectly adequate and 
fall into the missions of the HEI, preparing students to the exercise of a profession. 
They also believe that teachers hold adequate academic degree for lecturing them. 

 The CET training model is well structured and balanced between theoretical and 
practice. However, data reveals that teachers, in fact, use an applicationist perspec-
tive of theory on professional practice. 

 Teachers consider themselves informed of the several pedagogical strategies and 
techniques and they feel comfortable in how they develop their own pedagogical 
action, not being motivated for further pedagogical training. However, they also say 
that they are using almost exclusively, transmissive techniques. These may be 
explained because they are mostly interested in investing in the research area, since 
this is more probable to foster academic career, appealing mostly to younger teach-
ers. The transmissive methods are typical in higher education, and its replication is 
natural, because of the lack of pedagogical training. 

 Higher academic degrees reveal less satisfaction with their own work. This per-
ception probably arises from the fact that they feel pedagogically unprepared to 
lecture this audience or from the feeling that high academic degree is not valued in 
this context. 

 The perception about study habits, previous knowledge, and needs of students 
changes along the process. This is supported by the fact that there is no diagnostic 
evaluation, no consideration about students’ abilities in planning the material and 
learning experiences, nor the use of methodologies that value the participative con-
struction of knowledge. 

 In summary, the study reveals the need to develop in context training, to help 
teachers build a more realistic perspective of this new audience profi le, in the sense 
to adequate the teaching/learning process to the demands of a specialized training 
and the appreciation of the active participation of students in their own process of 
personal empowerment. Institutions should be alert to the teachers’ pedagogical 
needs, discussing and developing projects to promote the professional development 
of the teaching staff thus contributing to an installed “culture of good practice.”     
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    Abstract     In developing countries, higher education, and particularly university 
education is recognised as a key force for modernisation and development. This has 
caused an increase in the demand for its access, accompanied by a number of chal-
lenges. This chapter explains the concept mapping methodology to improve univer-
sity education with the inherent advantage of the combination of qualitative and 
quantitative techniques, used to get the assessments of quality in higher education, 
the challenges faced by learners, as well as suggestions for improvement.  

7.1         Introduction 

 Concept mapping can be defi ned as a pictorial representation combining qualitative 
and quantitative information which refl ects the result of a group’s thinking, indicating 
clusters of ideas by similarity or proximity and their relative importance. 

 In 1983 Deshpandé argued that research could be qualitative or quantitative, with 
each option having its advantages and limitations. However, both academic and 
professional researchers have traditionally tended to use quantitative analysis in 
their studies. The reason adduced has been an attempt to generalise and objectify 
the results obtained (Bigné et al.  2002 ). Nonetheless, the two approaches are not 
independent or mutually exclusive but rather a continuum that varies from one 
 position to another (Miquel et al.  1997 ). 
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 The qualitative paradigm is said to subscribe to a phenomenological, inductive, 
holistic, subjective, process-oriented and social anthropological world view, while 
the quantitative paradigm is said to have a positivistic, hypothetic-deductive, par-
ticularistic, objective, outcome-oriented, and natural science world view (Reichardt 
and Cook  1979 ; Kirk and Miller  1986 ). 

 The quantitative method is mainly based on parametric and multivariate statisti-
cal analysis, while the qualitative method is based on interviews, group dynamics 
and behaviour-based observations of the study group. Qualitative analysis looks at 
processes and meanings while quantitative analysis is based on measurement, val-
ues and causal analysis of relationships between variables, and this entails different 
tools and treatments (Dey  1993 ; Denzin and Lincoln  1998 ). 

 According to Bigné et al. ( 2002 ), qualitative research is necessary and useful yet 
it has an important limitation in terms of methodological approach. This is because 
this approach is intrinsic to the study itself and furthermore the researcher’s subjec-
tivity and intuition are latent, calling into question the validity of the results. 

 The widespread use of computers in qualitative studies can resolve the differ-
ences between qualitative and quantitative methods to bring them closer together 
(Dey  1993 ; Denzin and Lincoln  1998 ). Hence the concept mapping technique 
to some extent avoids the limitations and uncertainties that may be present in 
 qualitative analysis.  

7.2     The Concept Mapping Method 

 The fi rst reference found is in Trochim and Linton and dates from  1986 : “Concept 
mapping structures the conceptualisation process so that the ideas expressed in the 
group dynamic can be represented on a perceptual map, which means how these ideas 
are related to each other can be seen and, optionally, which ideas are more relevant, 
important, or appropriate”. They also defi ne the term “structured conceptualisation” 
as referring to any process which can be described as a sequence of concrete opera-
tionally defi ned steps and which yields a conceptual representation. Subsequently the 
same author in 1989 on page 1 fi ne tunes his defi nition: “A concept map is a pictorial 
representation of the group’s thinking which displays all of the ideas of the group 
relative to the topic at hand, shows how these ideas are related to each other and, 
optionally, shows which ideas are more relevant, important, or appropriate”. 

 Later on, other authors refi ned the scope of this description, as happened in the 
1990s with another defi nition by Khattri and Miles ( 1994 ) in which social interac-
tion is explained: “Concept mapping is a graphic technique for promoting social 
interaction and exchange by creating the conditions for the understanding of ideas 
and thoughts and how they might be linked with each other”. Bigné et al. ( 2002 ), set 
out the techniques used for analysing concept maps: “Concept mapping’s main vir-
tue is to quantify the results of group dynamics by combining it with quantitative 
techniques such as multidimensional scaling or cluster analysis, thus making the 
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moderator’s supervisory work easier”. In 2005 a study came out that was more 
focused on generating ideas and the steps to follow, in which the term is defi ned as 
“a multistep process that helps articulate and delineate concepts and their interrela-
tionships through group process (brainstorming, sorting, rating), multivariate statis-
tical analyses (multidimensional scaling, hierarchical cluster analysis), and group 
interpretation of the conceptual maps produced. The technique’s foundation is 
rooted in cognitive and organisational psychology” (Rosas  2005 ). 

 In  2005 , Burke et al. summarised what had been indicated up to that point, noting 
that “it uses inductive and structured group data collection processes which allow 
for the collection of a wide range of participant-generated ideas and the application 
of quantitative analytical tools (i.e. multidimensional scaling and hierarchical clus-
ter analysis). Results from the quantitative analysis are used to produce illustrative 
cluster maps depicting relationships of ideas in the form of clusters. This method 
provides structure and objectivity to qualitative data”. Toral et al. ( 2006 ), Nabitz 
et al. ( 2007 ), and    Rosas and Camphausen ( 2007 ) agree that the technique is a mul-
tistage process involving qualitative and quantitative techniques that include knowl-
edge management by a group of experts, multivariate analysis and interpretation of 
the concept maps resulting from the process. As can be seen, all the authors coin-
cide in the same terms, qualifying the scope of the tools to be used.  

7.3     The Concept Mapping Process 

 Having reviewed the terminological consensus, the overview of the process  provided 
by Trochim ( 1989 ) is shown in Fig.  7.1 .

7.3.1       Step 1: Preparation 

 First we had to defi ne the objective to be investigated so as to subsequently choose 
the subjects to participate in the process. The most common way to do this is to 
formulate a question agreed by the researchers which clearly shows the information 
we want to obtain. We then had to decide who the members of the group would be, 
as their participation has a direct and material effect on the results to be obtained. 
While including a wide variety of people is recommended in order to enrich the 
range of views, some studies (Miranda-Gumucio et al.  2013 ) call for a certain 
degree of homogeneity of participants, so depending on the study objectives ran-
dom sampling selection can be used. 

 As for participants, there is no strict limit on the number of people who should 
form the group. However, it is suggested that it should be between 10 and 20 people 
as in the light of the experiences of Trochim ( 1989 ) these are the recommended 
numbers. In our educational case, we chose 17 students to take part in the experi-
ment, so we were within the limit of 15–20 as a manageable group. 
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 Finally, in the preparation stage the scoring scale has to be drawn up to rate the 
various statements obtained when generating ideas. Every idea is rated separately 
and individually. The case at hand is an application of the methodology with  students 
doing the “Technological Innovation Management” subject as part of an offi cial 
University Master’s degree programme. The question agreed by the researchers 
was: “What educational services at the Universidad Politécnica de Valencia do you 
think could be improved with the use of Innovative technologies”? 

 The scale chosen for the research was a 1–5 Likert answering the question: “How 
useful do you think each item is separately”? The ratings were as follows: 
1. Completely unessential. 2. Unessential. 3. Neither unessential nor important. 
4. Important. 5. Very important. The reason for choosing this scale was that it made 
it easy for the students to rate each item.  

  Fig. 7.1    Steps in the concept 
maps process.  Source : 
author’s own compilation 
based on Trochim 
( 1989 , p. 3)       
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7.3.2     Step 2: Generation of Ideas 

 The second step begins by explaining the purpose of the group dynamics to the 
participants. An overview of the stages in the process should also be given. There 
are a number of in-person and virtual instruments for collecting statements to 
choose from. They include methods for sharing ideas, brainstorming, focus groups 
and questionnaires published on the Internet. To this end, a facilitator has to be 
appointed to coordinate the generation of ideas and the entire experiment, and hence 
they have to be prepared to guide the statements to a level of conceptual generality 
and programmatic structure. It is essential that the approach for sharing ideas and 
rating them is clearly and specifi cally set out in writing to ensure that each statement 
represents a single idea. 

 In the present case the facilitator was one of the researchers. Once the objectives 
had been clarifi ed, the participants were asked to brainstorm ideas for the concept to 
be researched. The main objective of this step is to obtain the maximum number of 
ideas which are refi ned at the end of it. The experiments carried out by Nabitz et al. 
( 2007 ) did not involve brainstorming but rather were based on a previous model 
which was the object of analysis. Simpson ( 1994 ) did not use a brainstorming 
 session either and instead worked with a remote focus group and questionnaires. 
The remaining studies analysed did use brainstorming. 

 The chosen brainstorming technique consists of giving each participant a num-
ber of cards on which they have to write down one idea per card individually. 
Although the study is anonymous, they also have to state their name on each card in 
case there are any queries about the idea in the next step. The subjects of the experi-
ment should indicate clear and concise ideas. The facilitator tries not to give out too 
much information so as to avoid group thinking that would skew valid ideas. 

 In our case study, a 15-min presentation of the ideas (Pons-Morera et al.  2012 ) 
was given to students who were to take part in a brainstorming session with the aim 
of improving the University’s services. Each participant was given several cards in 
order to write down one idea per card, with their name on each one. They were also 
told that they should state clear and concise ideas without taking into consideration 
whether or not they would actually be put into practice. The quantity of information 
provided was restricted so as to avoid directing their thinking or skewing valid ideas.  

7.3.3     Step 3: Structuring of Ideas 

 Following the ideas generated in the previous step, we then investigated how these 
ideas were related to each other and their weighting relative to the topic at hand. To 
do this, participants were fi rst asked to rate each idea separately and individually on 
the Likert scale specifi ed in the fi rst step. 

 Once we had as many item scorecards as subjects in the experiment, we drew up 
a consolidated table of weighted items on the basis of the sum of the individual 
assessment of each item divided by the number of participating subjects. This is set 
out in Table  7.1 .
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   Secondly they were asked to group the ideas by families resulting from the brain-
storming at their own discretion, while respecting the rules not to put all the ideas in 
one group, not to make as many groups as there are ideas and to bear in mind that 
each idea can only go in one group. 

 The analysis begins with the construction of a similarity matrix  SN  ×  N  for each 
of the participants with  N  rows by  N  columns, where  N  is the total number of ideas 
generated in the brainstorming session. At the intersection of ideas “ i ,  j ” ( Si ,  j ) a “1” 
is placed if the participant put the ideas in the same group, while a “0” indicates that 
they were not included in the same group. The value of the main diagonal is always 
“1” because every idea is with itself in the same group (see Table  7.2 ).
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     Table 7.1    Consolidation or clustering of the weighted assessment of items       
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   The lower shaded part means that if, for example, item 1 is related to item 3, then 
item 3 is related to item 1. Next all the  SN  ×  N  individual similarity matrices are added 
to obtain the consolidated matrix, also called the cluster matrix. This cluster matrix 
also has as many rows and columns as ideas generated in the brainstorming session. 
However, the number at each intersection ranges from 0 to  M , indicating the number of 
participants out of the total of  M  participants who have put the pair of ideas in the same 
group regardless of the approach taken by each individual when forming the cluster. 

 The value of the main diagonal of the matrix is equal to the total number of par-
ticipants who have taken part in this stage of the research (Trochim  1993 ). The 
cluster matrix provides information about how the participants think the ideas 
should be grouped. A high value at the intersection of two ideas is indicative that a 
large number of participants put them together so they are conceptually very close. 
A low value indicates that few participants have put the ideas in the same cluster and 
that therefore they are not conceptually clustered. 

 Once the time stipulated in step 2 for the generation of ideas had elapsed, all the 
cards were collected and the ideas were numbered and agreed using a computer and 
projector so everyone could see. Duplicate and invalid ideas were removed in this 
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step. In some cases, we had to ask the person who had come up with an idea as we 
were unable to work out what they meant, which justifi ed why participants had to 
put their name on each card. In this way we drew up an agreed list of 16 ideas or 
items that resulted in Table  7.3 .

   Once the clusters or families had been made, the participants were asked to give 
a name to each one based on their view of its contents. The facilitator then collected 
each participant’s clusters once they had fi nished, thanked them for their time and 
thus concluded the session. The researchers then drew up a consolidated or clus-
tered table by summing all the individual tables (see Table  7.3 ) and dividing them 
by the number of participants so that in the end we had a single table (see Table  7.1 ) 
with the total weighted cluster scores for each item. 

 Subsequently square, binary and symmetrical Table  7.2  were produced for each 
cluster of individual ideas in which a 0 indicates that two ideas are not related (in 
the same family) and 1 indicates that they are. After making as many Table  7.2  as 
there were subjects, the consolidated or clustered table required to continue with the 
method was produced (see Table  7.4 ). This table is the result of the (cumulative) 
sum of the (individual) square, binary and symmetric matrices, so that the diagonal 
unequivocally corresponds with the number of participants (17 in the case at hand).

   We ended this step by obtaining the two consolidated Tables  7.1  and  7.4  showing 
the outcome of the research, thus completing our initial goal of structuring ideas.  

    Table 7.3    Item assessment   

 No.  Item 
 Item 
assessment 

 1  Using web 2.0 for interaction between lecturers and students. 
Guided tutorials. Implementation on the University Intranet 

 1–5 

 2  Audiovisual support in classes to better explain the subject  1–5 
 3  Companies-UPV Intranet. Part of the syllabus recommended by companies  1–5 
 4  Repository of student notes and work, supervised by lecturers  1–5 
 5  Video library of fi lms related to subjects, in order to discuss them afterwards  1–5 
 6  Classes taught by experts by videoconferencing  1–5 
 7  Free use of practice classrooms so students can carry out new 

and innovative projects in their spare time 
 1–5 

 8  Laboratory for a specifi c technique in a particular subject to improve 
the way it is studied (subject without a laboratory). Laboratory 1 

 1–5 

 9  Laboratory for studying new materials and applying ideas. Laboratory 2  1–5 
 10  Add languages to the University’s website (German, French, etc.)  1–5 
 11  Informative sessions to show students the technological services offered 

by the University (in addition to those for the Master’s programme) 
 1–5 

 12  Scanning books so students can consult them online  1–5 
 13  Student pushbuttons to answer questions asked in class in real time 

and get statistics (Buzz PlayStation) 
 1–5 

 14  Tutoring via Skype or a similar system  1–5 
 15  Using a digital whiteboard to improve the assimilation of content 

and help lecturers with their teaching 
 1–5 

 16  Video and/or audio recordings of classes uploaded to the Intranet 
(to see them again) 

 1–5 
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7.3.4     Step 4: Concept Map Analysis 

 In this stage (Trochim  1989 ) the ideas obtained are represented and this involves 
three steps. First, we conduct an analysis that locates each statement as a separate 
point on the point rating map. This analysis is performed using a combined dissimi-
larity matrix that is subjected to two-dimensional multidimensional scaling. The 
points representing each impact are distributed in the space so that the distances 
between pairs of points have the maximum possible relation with the similarity 
attributed by the managers. Thus two similar impacts are represented by nearby 
points and vice versa (Fernández  1991 ). If the items are closer to each other, it 
means that they have been grouped more frequently. If two ideas are separated, it 
means that few subjects have thought they are in the same group of ideas. 

 In concept mapping, multidimensional scaling analysis creates a map of points 
that represent the set of statements generated in the brainstorming based on the simi-
larity matrix resulting from the classifi cation. The second analysis which is con-
ducted to represent the conceptual domain is called hierarchical cluster analysis 
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    Table 7.4    Consolidated table on the relation between items ( S  16 × 16)       
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(Anderberg  1973 ; Everitt  1980 ). This analysis is used to group individual statements 
on the map into clusters of statements which presumably refl ect similar concepts. 

 There are a large number of applications called mind maps or conceptual maps 
available on the market (Tramullas et al.  2009 ). In the present case, the data were 
entered into the SPSS computer program to conduct multidimensional scaling, so 
that we defi ned the 16 items as numeric economic variables labelled by the 17 par-
ticipating subjects. This gave us a fi rst draft of what became our representation of 
concept mapping. 

 To perform the second analysis indicated by the method, we conducted cluster 
analysis. We tested three clusters, since most of the participants grouped the items 
into three groups to give the clusters set out in Table  7.5 .

   Having analysed all the results, we found a total of six scenarios: combinations 
of three and four clusters with the average linkage, nearest neighbour and Ward 
methods. Based on criteria for matching results and their logical interpretation, the 
group obtained from three clusters using the average linkage method was chosen. 

 The fi nal analysis of the method in this step involved drawing up our concept 
map by grouping items into three weighted clusters, i.e. by adding up the value of 
the weighted items in each cluster obtained in the consolidated table and then divid-
ing them by the number of items contained in that cluster. This gives Fig.  7.2 , where 
the number of each cluster (1,2,3) appears with its weighted value.

7.3.5        Step 5: Interpreting Maps 

 As we saw in the previous section, we grouped the ideas into three clusters. The fi rst 
cluster is formed by the following nine items: 1: Using web 2.0 for interaction 
between lecturers and students. Guided tutorials. Implementation in multiple for-
mats, 2: Audiovisual support in classes to better explain the subject, 3: Companies- 
UPV Intranet. Part of the syllabus recommended by companies, 5: Video library of 
fi lm-related subjects, in order to discuss them afterwards, 6: Classes taught by 
experts by videoconferencing, 12: GIS concerning administrative procedures with 
internal privileges, but with restricted access for the public, 13: Student pushbuttons 

   Table 7.5    Resulting clusters   

 Cluster 1  Cluster 2  Cluster 3 

 1: Using web 2.0  4: Notes repository  7: Free use of classrooms 
 2: Audiovisual support  10: Add languages to website  8: Laboratory 1 
 3: Companies-UPV Intranet  11: Informative sessions  9: Laboratory 2 
 5: Film-cinema forum  12: Scanning books 
 6: Videoconference classes 
 13: Student pushbuttons 
 14: Tutoring via Skype 
 15: Digital whiteboard 
 16: Video recordings of classes 
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to answer questions asked in class in real time and get statistics (Buzz PlayStation), 
14: Tutoring via Skype or a similar system, 15: Using a digital whiteboard to 
improve the assimilation of content and help lecturers with their teaching, 16: Video 
and/or audio recordings of classes uploaded to the multi-format platform. 

 The second cluster is made up of the following four items: 4: Repository of stu-
dent notes and work, supervised by lecturers, 10: Add languages to the UPV website 
(German, French, etc.), 11: Informative sessions to show students the technological 
services offered by the UPV, 12: Scanning books so students can consult them online. 

 Finally, the third cluster is made up of the fi nal three items: 7: Free use of prac-
tice classrooms so students can carry out new and innovative projects in their spare 
time, 8: Laboratory 1 for a specifi c technique in a particular subject to improve the 
way it is studied, for teaching purposes, 9: Laboratory 2 for studying new materials 
and applying ideas. An analysis of the weighted perceptual map shows that items 8 
and 9 are very close, noting that the seventh item is not as close which may be 
explained by a fl at transposition of the points in the space. The three resulting clus-
ters have been named based on the items forming each cluster. 

 We started by labelling the third cluster, the fi rst to be formed, as using technol-
ogy laboratories for teaching and innovative purposes. Looking at Fig.  7.1 , we see 
that this cluster has a weighted score of 4.09 out of 5, the highest of the three result-
ing clusters. This cluster retains its items in all the methods used, which means that 
they are closely related. 

  Fig. 7.2    Concept mapping. Cluster 1 (3.36): Using technology laboratories for teaching and inno-
vative purposes. Cluster 2 (3.71): Teaching support technological services.Cluster 3 (4.09): 
Teaching technological services for everyday use in the classroom       
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 The second cluster, with a score of 3.71 out of 5, could be called teaching support 
technological services. Therefore cluster no. 1 can clearly be called teaching 
 technological services for everyday use in the classroom, with a weighted score of 
3.36 out of 5.  

7.3.6     Step 6: Using the Maps 

 In the sixth step, the maps are used as a pictorial representation of an explanation by 
a group of experts about a particular concept, meaning a theoretical representation 
of the experts’ opinions in this regard. In the present case, concept mapping will be 
used to improve educational services in the University’s Master’s degree programme 
with priority assigned by the fi nancial possibilities of the most representative ideas.   

7.4     Conclusion 

 Concept mapping is a very valuable tool for use in many fi elds of study in order to 
identify the key points of a system or organisation. In this chapter we have discussed 
it in terms of its application to a particular subject on an offi cial Master’s degree 
programme, since as we have shown its application makes it possible to obtain both 
qualitative and quantitative information. 

 Analysis of the weighted scores of the items shows that the ideas which students 
thought most important were number 7: Free use of practice classrooms so students 
can carry out new and innovative projects in their spare time, and number 9: 
Laboratories 1 and 2 for studying new materials and applications, with the same 
weighted scores of 4.41 out of 5. 

 We also found that the students identifi ed the third cluster as the most important 
one, which means using laboratories to carry out teaching and innovation projects 
are perceived as one of the best uses of technology for teaching. 

 It should be noted that the application of the above methodology with the stu-
dents has been highly satisfactory. As we had subjects with academic training and a 
classroom with enough computers and a projector, we could digitally fi ll in the 
above tables which greatly simplifi ed the brainstorming session.     
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Abstract This paper seeks to determine whether the introduction of new degrees 
under the European Higher Education Area has brought about any improvement in 
students’ performance, based on an extended concept of performance and an analysis 
of the core values and distribution tails, i.e. distinguishing between the improve-
ments achieved by excellent students and by average students. Quantile regression 
analysis is combined with a least squeres ordinaries (OLS) approach to estimate 
students’ performance. This method is able to capture the extreme behaviour at both 
tails of students’ performance distribution. An empirical study is conducted on stu-
dents’ grades in the subject Business Management: Introduction at the University of 
the Basque Country (Spain). Our principal finding is that although OLS estimation 
indicates that there is no significant improvement in students’ performance, the 
results for quantile regression show that in the 25 % quantile final grades increase 
significantly, while in the extreme deciles (95 %) their performance decrease.
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8.1  Introduction

The creation of the European Higher Education Area (EHEA) has entailed major 
challenges for all European universities. The Declaration Sorbonne Joint (1998) 
stated that the all European Universities’s objective must be to consolidate, which 
should be reflected in student outcomes.

The studies conducted to gauge whether the Bologna process has actually 
brought about an improvement in performance (Herrero and Algarrada 2010; 
Florido et al. 2011; Valveny et al. 2012) have tended to suffer from two limitations: 
they have focused on a single dimension of performance (the final grades) and they 
analyse improvements solely in terms of the average grades obtained. This average- 
based estimation may fail to capture one crucial aspect: the fact that the changes 
introduced may impact differently on the performance of excellent students and that 
of average students (Eide and Showalter 1998).

Our purpose here is to compare whether the introduction of new degrees under 
the EHEA has actually improved the performance of students. Added value is pro-
vided in two areas: firstly, the concept of student performance is adapted to current 
context; and secondly, an inter-quartile analysis (Chen et al. 2012) is conducted 
with a view to obtaining a fuller picture of the outcomes achieved.

The paper is structured as follows: firstly, we examine the EHEA as an opportu-
nity for improving the students’ performance. After that we set out the hypotheses. 
Then we explain the method used in our study, defining the sample population, the 
scales used for measurement and the procedure. Subsequently, we present and dis-
cuss our main results. Finally, we sum up our conclusions.

8.2  Students’ Performance Beyond the Average  
Grade Obtained

The EHEA is a response to a new social order in which knowledge has become 
provisional to the extent that its transfer is no longer enough. A graduate cannot be 
just a repository of knowledge, so courses cannot be only based on the transmission 
of contents (Valveny et al. 2012); rather, and students must be provided with useful 
skills for their professional career. It was under this approach that the concept of 
competency-based learning emerged. Competencies do not displace knowledge: 
they complement it to form an all-round system that is better suited to improving 
future education. Competencies refer to applied knowledge, so competency-based 
learning means knowing, understanding and using knowledge (Jones et al. 2009).

Tovar et al. (2007) analyse 94 experiences at Spanish universities and observe that 
the process of adapting to Bologna has entailed two major pedagogical changes in 
the teaching/learning process: new teaching methods and new assessment systems. 
Both are defined in line with the competencies to be attained.
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In terms of teaching methods, competency-based learning calls for an approach 
that is centred more on students: each student must take responsibility for their own 
learning, so students need to play a more dynamic role and participate more in the 
process (Gil et al. 2013). Participative and collaborative methodologies have been 
introduced that seek to focus on developing not just technical but also other types of 
competency (Gil et al. 2013). These methodologies have many advantages: they 
increase students’ motivation, facilitate more meaningful learning, encourage criti-
cal and creative thinking and promote interaction, thus honing interpersonal skills.

In regard to the changes in the assessment system the first point that must be 
stressed is that assessment is an important issue that affects the whole of the learn-
ing process (Martínez-Lirola and Rubio 2009). Conventional assessment methods 
seek to assess the acquired knowledge at the final stage of learning. The need to 
assess the learning process itself has led to the development of the continuous 
assessment system, in which there is more feedback between faculty and students, 
turning assessment into one more stage in the learning process.

After the implementation of the process, studies intended to gauge its impact on 
the performance of students began to be published. However, two issues have yet to 
be examined: the potential differences in the impact of the new pedagogical require-
ments associated with the Bologna process on the performance of excellent students 
and average students; and the idea of improved performance being reflected not just 
in the grade obtained in a final exam but through an approach focused on autonomous- 
learning and the acquisition of competencies.

In regard to the first of these issues, the collaborative work and active methodolo-
gies which are such mainstays of the Bologna process may result in greater improve-
ments in performance among excellent students, since part of the success of such 
methods lies in motivating students to take part in groups and to share ideas (de 
Graaff and Kolmos 2007), and it is excellent students who have the highest intrinsic 
level of motivation to learn (Yip 2009). However, a difficulty that arises in the 
implementation of collaborative work is that tasks are not always shared out equally 
among all members of the group (Macho and Elejalde 2013): opportunist behaviour 
may arise. Students with the potential to attain higher grades and levels of learning 
may be held back by the behaviour and performance of other group members.

Continuous assessment systems entail a greater, more regularly distributed work-
load for students than conventional assessment systems (Capó et al. 2013), which 
may have a negative effect on more irregular students. But they could also have the 
opposite effect: continuous assessment systems develop extrinsic motivation mech-
anisms linked to the obtaining of a better grade that have been shown to be signifi-
cant for students who take a superficial learning approach (precisely the type of 
approach most widely observed among average students) (Gargallo et al. 2012).

In regard to the second issue, the most used indicator of students’ performance 
has traditionally been their grades (Florido et al. 2011). This single indicator does 
not seem to capture the essence of the Bologna process, which is based precisely on 
autonomous-learning and the acquisition of competencies. Moreover, it is not 
enough to consider the perspective of the faculty alone, because students with dif-
ferent backgrounds, intellectual capabilities, motivations and levels of dedication 
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will not behave in the same way. It therefore seems necessary also to include the 
students’ perspective. Knowledge is meaningful if the student is capable of applying 
it, i.e. it is the student who gives meaning to the learning undertaken. Therefore, as 
pointed out by Smith et al. (2011), a combination of direct measurements (assessing 
students’ mastery of content or skills) and indirect measurements (i.e. assessing 
opinions or attitudes toward learning) of performance is needed to determine 
whether students are “successful” on a course. The information added by the two 
indicators is not redundant because, as shown by some studies, the correlation 
between them is low (Kamphorst et al. 2013).

From the perspective of faculty, Bologna supplements the traditional dimension 
associated with cognitive elements measured via the grading of a final exam by 
requiring that the work of each student be taken as a unit of reference. This calls for 
new methods of assessment based on the effort put in by students. Thus, the second 
dimension to be considered is continuous assessment (Sanchez-Elez et al. 2013).

It is important that students themselves should assess the extent to which they 
feel that they have attained their learning objectives and developed the competen-
cies associated with the qualification that they are studying. How they perceive their 
level of competency acquisition should be a crucial indicator of the suitability of all 
the changes proposed. Starting from the classification set out in Tuning Educational 
Structures in Europe (González and Wagenaar 2003), we have grouped competen-
cies under the headings of Instrumental, Systemic and Interpersonal and asked stu-
dents themselves to assess them.

8.3  Hypotheses

We have conducted an empirical analysis using the subject of In Business 
Management: Introduction at the University of the Basque Country (UPV/EHU) as 
our case study. This subject has been brought into line with the requirements of the 
Bologna process, and can therefore be taken as representative of what may happen 
in other cases.

The reforms introduced under the Bologna process are intended to raise the stan-
dard of the teaching/learning process, and they need to be backed up by results. Our 
main hypothesis is therefore as follows:

Main hypothesis: “Students perform better now that the process of adaptation to the 
EHEA has been implemented”.

Based on the broad definition of “performance” mentioned in the previous section, 
this main hypothesis breaks down into various sub-hypotheses:

H1: The grades obtained by students have improved under the system introduced by 
the Bologna process.

H2: Self-assessment by students of the competencies acquired has improved under 
the system introduced by Bologna process.

H3: Performance has not improved to the same extent at all the different distribution 
levels.
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8.4  Econometric Method

8.4.1  The Population and the Sample Studied

To check out the hypotheses put forward for this purpose, we monitored the perfor-
mance of the 596 students who took Business Management: Introduction at the 
UPV/EHU in the last academic year prior to the implementation of the Bologna 
process (2009–2010) and that of the 680 in the first year of its implementation 
(2010–2011). To obtain students’ self-assessments a questionnaire was drawn up. 
Five hundred and seventy-eight valid replies to this questionnaire were received: 
232 for the pre-Bologna year and 346 for the Bologna year. This represents a confi-
dence level of 95 %, with a maximum error level of 3 %.

8.4.2  Scales of Measurement

In line with the hypotheses put forward, the performance of students is assessed via 
two complementary indicators.

• The grade awarded by faculty: this is obtained by direct measurement, considering 
(a) the grade awarded in the final exam; and (b) the grade awarded in continuous 
assessment throughout the year.

• Self-assessment by students of the acquired competences (instrumental, sys-
temic and interpersonal): this is obtained via a preliminary Principal Component 
Analysis based on the answers given to a questionnaire using a Likert type 1–5 
scale.

8.4.3  Procedure

Our approach is based on quantile regressions, which estimate the effect of explana-
tory variables on the dependent variable at different points of the latter’s conditional 
distribution (Koenker and Bassett 1978). Since we are not merely interested in the 
conditional mean performance but also the extreme performances, to obtain a more 
complete picture we also consider several different regression curves that corre-
spond to the various percentage points of the distributions and not only the condi-
tional mean distribution, which neglects the extreme points of the relationship 
between variables. Thus, the quantile regression methodology of Koenker and 
Bassett (1978) is applied here.

A general method for estimating models of conditional quantile functions can be 
expressed as the solution to a simple optimisation problem underlying the least squeres 
model. The quantile regression model for the τth conditional quantile of Y is:

 
Y X Q Y X Xi i i i i= ( ) + ( ) ( ) = ( )¢ ¢b t m t b ttand |
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where Qτ(Y  |Xi) is the τth conditional quantile of Y, β(τ) are the regression quantile 
coefficients and 0 < τ < 1 is the τ quantile.

It is clear that βj(τ) = ∂Qτ(Y  |X)/∂Xj, the estimation of the regression quantiles’ coef-
ficients, β(τ), can differ across τ, so the marginal effect of a particular explanatory 
variable may not be homogeneous across different quantiles. It is important to note 
that a quantile regression model proposes different regression lines for different levels 
of the conditional distribution of Y. Parameter estimates in linear quantile regression 
models have the same interpretation as those in any linear regression model.

8.5  Results

Our results are presented in the order in which the hypotheses are set out: those from 
the perspective of faculty are shown first and the opinions of students themselves 
about their learning process. Then differences being established on the different 
distribution levels are analysed.

The initial idea is to check whether the performance of students improves. Our 
results show that on average there is no statistically significant improvement in final 
or continuous assessment grades (Table 8.1). The only statistically significant 
increase is in exam grades. Nor is there an improvement in the total competencies. 
However, when distinctions are drawn between types of competency a significant 
improvement is found in systemic competencies, i.e. those concerned with capability 
for autonomous-learning which may be those which are encouraged most by active 
methods. There is a drop in instrumental competencies, i.e. those related most closely 
with the acquisition of new knowledge.

The results vary if the quartile analysis is realised. The students in the 5th per-
centile do significantly worse in their final grades, mainly because their continuous 
assessment grades are lower (Table 8.4). The increased weight of continuous assess-
ment in the final grade, together with the increase in workload that this entails, 
results in numerous tasks going unfinished, which in turn leads to heavier penalties 
under the Bologna system. However, the process does result in significantly better 
final grades (Table 8.2) in the 25th percentile. This improvement is due mainly to 
significant increases in the grades obtained in continuous assessment (Table 8.4). 
In the 95th percentile the process of adaptation results in lower grades as a result of 
lower scores in continuous assessment.

Exam grades improve significantly among students in the 75th percentile 
(Table 8.3), which indicates that the more regular effort and greater discipline 
applied by these good students bear fruit in their exam grades.

Continuous assessment grades are significantly better in both the 25th and 50th 
percentiles, indicating that the greater extrinsic incentives (the greater weight of 
continuous assessment in the overall grade) introduced by the Bologna process have 
a positive effect on results (Table 8.4).
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Analogous results are obtained for the total competencies (Table 8.5): there is a 
statistically significant improvement only in the 25th percentile.

8.6  Discussion

A percentile-based analysis reveals that significant improvements are obtained in the 
final grades of students in the 25th percentile, especially in continuous assessment 
grades. This can be explained by two reasons: firstly, the increased weight of continu-
ous assessment in the final grade means that there is more incentive to work steadily 
day by day. This modifies students’ behaviour patterns and helps them to become 
more involved in learning. Once they have invested a substantial time in the subject 
the cost of giving up becomes greater than if they have done little work and the final 
exam is still pending. They are therefore more likely to continue making progress. 

Table 8.4 Quantile regression continuous assessment grade

5 % 25 % 50 % 75 % 95 %

Constant 3.85 (3.75)*** 2.45 (4.58)*** 5.28 (11.58)*** 7.60 (20.98)*** 9.95 (84.81)***
Bologna −1.93 (3.14)*** 1.53 (4.78)*** 0.93 (3.41)*** 0.20 (0.93) −0.35 (2.18)***

Note: t statistics in parentheses; ***p < 0.01

Table 8.2 Quantile regression final grade

5 % 25 % 50 % 75 % 95 %

Constant     4.08 (5.86)*** 4.91 (22.02)*** 5.95 (26.26)*** 6.80 (18.48)***    9.89 (29.66)***
Bologna −0.75 (1.80)* 0.32 (2.40)*** 0.20 (1.48) 0.300 (1.36) −0.69 (3.47)***

Note: t statistics in parentheses; *p < 0.10, ***p < 0.01

Table 8.3 Quantile regression exam grade

5 % 25 % 50 % 75 % 95 %

Constant 2.42 (7.72)*** 3.74 (11.51)*** 4.59 (14.98)*** 5.11 (11.15)*** 7.73 (17.21)***
Bologna 0.08 (0.44) 0.22 (1.11) 0.24 (1.34) 0.67 (2.46)*** 0.01 (0.03)

Note: t statistics in parentheses; ***p < 0.01

Table 8.5 Quantile regression total competencies

5 % 25 % 50 % 75 % 95 %

Constant 3.08 (14.136)*** 4.62 (33.83)*** 5.77 (52.89)*** 6.54 (31.95)*** 8.08 (24.74)***
Bologna 0.39 (1.37) 0.38 (2.21)* 0.00 0.00 0.00

Note: t statistics in parentheses; *p < 0.1, ***p < 0.01
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Secondly, the fact that continuous assessment is conducive to collaborative work 
means that less motivated students are “dragged long” by team dynamics and end up 
involving themselves more, which is positive in terms of their results. By contrast, 
the final grades of excellent students are lower, perhaps because their continuous 
assessment grades are lower. This can also be explained by two reasons: firstly, as 
pointed out above, they have to spend part of their time helping less able students, 
which leaves them less time to hone their own work. Secondly, competency- based 
assessment calls for more skills and requires that they be evidenced for longer than 
the conventional system, in which a show of ability on the day of the final exam 
 sufficed to earn them top marks and in general only technical knowledge and skills 
were tested. This makes it harder to obtain the highest grades.

A significant improvement in final exam grades is observed in the students in the 
75th percentile. In the conventional system these students may obtain good grades 
but their lack of consistency means that they shine less in final exams. The greater 
discipline and gradual assimilation of knowledge entailed by continuous assessment 
are reflected in their performance in such exams.

It is also significant that students themselves perceive their main improvement as 
coming in systemic competencies, and believe themselves to be worse off in instru-
mental competencies. This result is not a problem: the rate at which knowledge 
becomes obsolete means that nowadays it is crucial to develop skills concerned with 
the ability to learn, i.e. skills associated with systemic competencies. One of the main 
virtues of the new paradigm is therefore a performance improvement in terms of 
developing systemic competencies. As students spend more time during the year 
working on this type of competencies, they may have less time left for acquiring new 
knowledge, which may explain why performance in instrumental competences is 
down. However the increased emphasis on gradual, regular learning may also mean 
that students are not actually aware of how much they have really learned during the 
year. In the conventional system, the acquisition of new knowledge is often associated 
with revision leading up to the final exam: at that time there is a “leap forward” in 
students’ perceived acquisition of knowledge. Indeed, the improvement in the grades 
awarded by faculty (Table 8.2) is greater than that perceived by students (Table 8.5), 
and the gap between them is at its widest at the top end of the distribution range.

Another noteworthy point is that students themselves believe that they have 
improved little in the development of interpersonal skills, even though the new sys-
tem stresses collaborative work and seeks to foster communication skills, etc. It 
must be borne in mind that the more group work there is, the more potential there is 
for conflict. This may lead to negative feelings and some degree of rejection of 
group work, which in turn may affect the way in which students perceive their level 
of development of interpersonal competencies. However, it must also be acknowl-
edged that self-regulation is not easy to achieve in groups: it may call for a level of 
personal maturity that first-year students have yet to acquire. Numerous studies 
have noted that the development of co-operation dynamics is closely linked to the 
emotional maturity of group members (Johnson and Johnson 2009).

8 Students’ Performance with the Introduction of the Bologna Process…



84

8.7  Conclusions

The changes brought about by adaptation to the EHEA in terms of reconfiguring 
both the teaching/learning and assessment processes have resulted in certain 
improvements in students’ performance.

The pedagogical changes introduced include active methodologies based on col-
laborative learning and the implementation of continuous assessment systems. 
These changes have improved the performance of below-average students (the 25th 
percentile): having to make an effort more consistently has enabled them to raise 
their continuous assessment grades, and this improvement is reflected in their final 
grades. Improvements are also observed in students’ perception of their acquisition 
of systemic competencies, e.g. those concerned with the ability to continue learning 
throughout their careers.

However, the Bologna process also has its downside: it is harder for students to 
obtain top grades. The increased weight of collaborative work makes it harder to 
distinguish between team members, which means that excellent students (those in 
the 95th percentile) see their continuous assessment grades worsen, and with them 
their final grades. Besides, students feel that they have not improved in terms of 
acquiring instrumental competencies. The new system fosters the development of 
skills in lifelong learning, at the expense of the acquisition of new knowledge.

In short, the new system has resulted in objective improvements but there needs 
to be a change in culture to facilitate their assimilation, and the assessment system 
also needs to be adjusted.
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sured. The present study addresses this issue by examining the implementation of a 
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Technology-Based Companies’ at the University of Barcelona, using the Evolute 
system developed by the Tampere University of Technology (Finland). The results 
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9.1         Introduction 

 The construction of the European Higher Education Area (EHEA) has brought with 
it several profound changes in the university environment and the process of design, 
evaluation and implementation of new curricula. The reshaping of degree courses, 
the introduction of a new credit accounting system focused on student workload 
(ECTS, European Credit Transfer System) and skills learning methodologies are 
three central features of this new educational paradigm. In fact, Spanish universities 
have been very careful in defi ning the competencies that students must achieve 
within the new degrees and postgraduate courses. However, they have paid less 
attention to the question of how these competencies should be measured. 

 In many cases, student skills cannot be evaluated by the traditional assessment 
methods (Makatsoris  2009 ). A recent analysis of several degree syllabuses in Spain 
highlighted the defi ciencies of these traditional methods (Mano-González and 
Moro-Cabero  2009 ). In general, the process of competency assessment has been 
somewhat neglected in Spanish higher education. 

 The present study addresses this issue by exploring the implementation of a 
tool for assessing competencies. Broad competencies were assessed using the 
 methodology of the Evolute project, developed by the Tampere University of 
Technology in Finland (Kantola  2005 ,  2009 ; Kantola et al.  2005 ; Vanharanta 
 2005 ). This is an ICT-based digital platform designed for the self-assessment of 
personal and social competencies, and it uses different models of competencies for 
a range of student profi les. 1  Here we chose the application known as  Cranioid–
Innovators’ competencies , due to its compatibility with both the objectives of the 
syllabus and the broad competencies to be achieved by students in the Master’s 
degree under consideration, i.e.  Creating and Managing Innovative Technology-
Based Companies.  2  

 At the level of teaching, the  Cranioid  tool enables educators to assess an indi-
vidual student’s competencies in specifi c areas of interest, the results being 
produced immediately. The analysis is performed automatically by the system 
(Makatsoris  2009 ) and provides teachers with additional information about the 
effects of their input on student competencies, doing so at a negligible cost (in terms 
of time and effort). It also complements other assessment instruments or methods 

1   The authors of this research collaborate with the G•IDEA, a consolidated teaching innovation 
group, which has a large previous experience in implementing Evolute tools in different subjects 
in the area of management (see  http://www.ub.edu/gidea ). 
2   The aim of this Master’s programme is to develop a reference platform capable of providing 
 high- level training, skills and qualifi cations for entrepreneurs in technology-based companies and, 
in general, for the managers of innovative fi rms. The Master’s is designed such that students 
acquire the competencies required to satisfactorily achieve the following objectives: (a) To carry 
out processes related to the creation of companies, especially those which are technology-based; 
(b) To manage technology- based  companies from start-up through to consolidation; (c) To design 
and successfully implement R + D projects and management plans within the company; and (d) To 
have in-depth knowledge of the scientifi c and technological context, and of the key players within 
it, in order to develop cooperative and technology-transfer agreements with them. 
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that teachers might use to evaluate the outcomes of competency-based  teaching/
learning. At the individual level the  Cranioid  application should be considered as a 
tool for students’ personal development, since it enables them to identify their 
strong and weak points and to develop personal strategies for improvement that can 
have an impact on their innovative profi le and academic performance. Finally, at the 
institutional level the tool provides an opportunity for continuous improvement, 
since it can detect trends in the training needs of new students and help to foster the 
development of the competencies required by tailoring the academic programme 
accordingly. 

 This latter aspect is important in the context of Master’s degrees, whose close 
links with professional careers mean that particular attention is paid to quality, not 
only by universities or the certifi cation and accreditation agencies, but also by vari-
ous key players in the business community. Among other things this has led to an 
increasing emphasis being placed on the competencies required for the professional 
career towards which the training and qualifi cations are geared. 

 Being able to match training to the needs of the labour market is important not 
only for those who are charged with designing academic programmes in different 
fi elds, but also for educators who wish to become more effi cient in their teaching 
activity. In order to achieve such a match it is necessary to determine the initial 
level of students’ competencies at the start of a given academic programme, com-
pare this with what is required by the career they are seeking, and tailor the teach-
ing/learning process accordingly. However, these skills and competencies are not 
readily captured through traditional assessment methods (Makatsoris  2009 ), and 
their analysis becomes even more diffi cult in the context of new postgraduate 
courses, due to the wide range of backgrounds from which students come. In this 
context the use of ICT-based tools provides a cost-effective and quick way of 
assessing the competencies of individual students and of monitoring them through-
out the course. 

 The overall aim of this chapter is to increase our understanding of ways of 
 assessing competencies and illustrate how these can benefi t the university commu-
nity. More specifi cally, the objectives are threefold: Firstly, validating methods of 
assessment that can help teaching staff to analyse and evaluate the acquisition and 
mastery of competencies among their students. Secondly, examining the utility of 
self- assessment of competencies and the use of an ICT-based tool for providing 
feedback about students’ progress. Thirdly, determining the extent to which the tool 
 Cranioid  provides useful information for the quality management of Master’s 
programmes. 

 This chapter describes our experience of applying the digital platform Evolute 
and, specifi cally, the tool  Cranioid  in order to evaluate broad competencies among 
students enrolled in the Master’s programme  Creating and Managing Innovative 
Technology-Based Companies . The analysis was carried out in September of 2010, 
in the very beginning of the course, the aim being to assess the extent to which the 
course content matched the needs of students and, where necessary, to make any 
improvements required.  
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9.2     Theoretical Framework: The Literature 
on Competencies 

 The term ‘competency’ has taken on great importance within the current educa-
tional paradigm, although there seems to be no consensus over its defi nition. This is 
perhaps unsurprising given the wide range of fi elds involved and the diversity of 
approaches used in the study of competencies (Sultana  2009 ). Nevertheless, notable 
efforts have been made to describe and clarify the different approaches to the con-
cept, good examples being the work of Winterton et al. ( 2005 ), Delamare Le Deist 
and Winterton ( 2005 ), and Mulder et al. ( 2007 ). These and other studies point out 
that a distinction has traditionally been made between three main approaches: the 
behavioural, the functional and the holistic. 

 The behavioural approach, as proposed by McClelland ( 1998 ), is based on the eval-
uation of demonstrable and observable behaviour. Authors who adopt this perspective 
consider competencies as those attributes of a person which are related to the effective 
execution of a task, and to performance that is notably better than that of other indi-
viduals carrying out the same activity (Delamare Le Deist and Winterton  2005 ; 
Spencer and Spencer  1993 ; White  1959 ). Consequently, it is an approach that focuses 
on those personal attributes which are readily applicable to other work contexts. 

 The functional approach is given particular emphasis in the United Kingdom, 
due to the government’s efforts to implement a nationally harmonized competency- 
based system of training in the workplace. In the functional approach, competency 
refers to those attributes that enable a set of tasks to be successfully carried out 
(functions that are more or less permanent), these taking precedence over the per-
sonal attributes of the individual who performs the task (Blanco-Prieto  2007 ). 
Therefore, this approach centres on work outcomes, in accordance with a number of 
parameters that have previously been established in relation to a specifi c activity. 

 The holistic approach seeks to integrate the above two perspectives. Thus, it 
considers competencies as those attributes required to perform a task in accordance 
with a set of specifi ed parameters. In sum, it links the analysis of individual attri-
butes (the behavioural approach) with the study of the characteristics needed in a 
given workplace (the functional approach). This approach is traditionally associated 
with the system of training used in France and Germany. 

 The holistic approach provides the conceptual framework of competency adopted 
in the present study, drawing upon the defi nition of Bikfalvi et al. ( 2007 ), who state 
that ‘competencies refer to the attributes, knowledge, skills, experience and values 
that an individual needs to carry out his/her tasks’. This defi nition links the general 
attribute approach with the context in which such attributes are put into practice.  

9.3     Models of Competencies 

 A model of competencies is a descriptive tool that serves to identify the skills, 
knowledge and personal attributes required to achieve effectively a set of objectives, 
whether in terms of student learning or workers’ ability to fulfi l their role within an 
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organization. In other words, it is a description of the competencies needed to 
 function in a specifi c job or workplace (Ennis  2008 ; Gangani et al.  2006 ; Lucia and 
Lepsinger  1999 ) and serves to evaluate individual competencies in relation to a 
given profi le (Zwell  2000 ). These competencies are often presented in the form of 
hierarchical and categorized maps (Sandwith  1993 ). 

 In the present study the assessment of competencies in relation to innovative 
profi les was based on the tool known as  Cranioid–Innovators’ competencies , which 
is described in detail by Jussila ( 2007 ). This model is shown in Fig.  9.1 .

9.4        Methodology 

 As mentioned before, to carry out the competency evaluation in the Master’s pro-
gramme  Creating and Managing Innovative Technology-Based Companies  we 
chose a tool named  Cranioid  developed by the Tampere University of Technology 
(Finland). This University, as part of the project known as Evolute, has developed a 
new method and new tools for assessing competencies. 

– Flexibility
– Independence
– Responsibility
– Self-control
– Stress tolerance
– Trustworthiness

–  Accurate self-assessment
–  Self-confidence

– Absorptive capacity
– Professional & technical expertise
– Seeking information
– Self-development

– Analytical thinking
– Conceptual thinking
– Divergent thinking
– Intuitive thinking
– Imagination

– Achievement orientation
– Change orientation
– Initiative
– Risk orientation

– Leveraging diversity
– Understanding others

– Communication
– Conflict management
– Relationship building
– Teamwork & cooperation

Motivation

Cranioid– Innovators’
competences

Personal
competencies

Self-awareness

Self-regulation

Expertise

Creative thinking

Empathy

Relationship
management

Social
competencies

  Fig. 9.1    CRANIOID Competencies’ model — Innovators’ competencies (Reproduced from Jussila 
 2007 )       
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 The various applications offered by Evolute have been designed to evaluate the 
desirable competencies in a range of professional roles (for example, project man-
agers or those in charge of health and safety at work) and organizational processes 
(knowledge creation, innovative culture, managing the value chain, etc.). It should 
be noted that these applications are distinct and tailored to each professional role 
and organizational process. One of such applications is  Cranioid–Innovators’ com-
petencies , an ICT-based tool that enables the self-assessment of an individual’s 
innovative skills. 

 The methodology followed in this chapter to apply the  Cranioid  tool has been 
adapted by Bikfalvi et al. ( 2007 ) and Makatsoris ( 2009 ) for similar projects. Thus, 
it can be broken down into three stages: a pre-evaluation, evaluation and post- 
evaluation stages. 

 In the pre-evaluation stage, students are provided with information and docu-
mentation about the objectives, content and functioning of the tool. They are also 
given all the necessary instructions to ensure they can use the tool successfully, 
along with the username and password required to access the system. 

 The evaluation stage of the  Cranioid  tool is based on the indirect self-assessment 
of broad competencies. Thus, students are asked to respond to a series of statements 
related to their daily work, but in such a way that their impression is that they are 
assessing their attitudes, perceptions and feelings, etc. rather than their performance. 
For each statement they are asked to identify their current level of competency and 
indicate the level they would like to achieve. Statements are graded using a fuzzy 
scale, with labels such as always, often, sometimes or never. The difference between 
the two levels (current and desired) is referred to as the creative tension, on the basis 
of which it is possible to identify competencies for which the student perceives the 
need to learn. In other words, one can identify those areas on which further training 
could usefully be focused. 

 The  Cranioid  questionnaire contains 103 items relating to daily work activities. 
The scores derived from the responses given, for both the current and desired levels, 
provide an immediate evaluation of 27 broad competencies (personal and social) 
(see Fig.  9.1 ). 

 After completing the self-evaluation, we carry out the post-evaluation stage, 
which consists of giving the participants a post-evaluation questionnaire in order 
to gather information about how they perceived various aspects such as the 
 importance of the competencies assessed, the subjective validity of the tool, and 
their opinion about the extent to which their studies help them to develop their 
competencies. 

 The competency evaluation and the  Cranioid  application was administered at the 
start of the 2010/2011 academic year to 20 students, who participated voluntarily in 
the project, enrolled in the Master’s programme  Creating and Managing Innovative 
Technology-Based Companies  held in the Faculty of Economics and Business of the 
University of Barcelona. As regards the profi le of these students, 50 % were male, 
50 % were Spanish (the rest were from different foreign countries), 62 % were 
between 25 and 30 years old, and 55 % had prior innovation trainings.  
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9.5     Results 

 The results for the evaluation of the broad competencies using the  Cranioid  tool 
according to the innovative profi le of students are shown in Fig.  9.2 . The aggregate 
results for the 27 competencies considered by the model are ordered by creative 
tension. This form of presentation is that used by the Evolute platform to indicate 
the current level of competencies (light grey bars), the desired levels (dark grey 
bars) and the creative tension (the distance between the two levels).

   It can be seen that the competencies with the greatest creative tension are, in this 
order: Self-control, Absorptive capacity, Stress tolerance, Communication and 
Change orientation. It is on these fi ve competencies that students believe they have 
to improve the most, since it is here that there is the greatest distance between the 
current and desired levels of competency. 

 Conversely, the competencies on which students regard themselves as well- 
prepared, i.e. those with the least creative tension, are, in this order: Risk 

Risk orientation

Imagination

Initiative

Independence

Professional & technical expertise

Flexibility

Responsibility

Divergent thinking

Intuitive thinking

Teamwork & cooperation

Seeking information

Leveraging diversity

Achievement orientation

Trustworthiness

Self-confidence

Self-development

Understanding others

Conflict management

Accurate self-assessment

Conceptual thinking

Relationship building

Analytical thinking

Change orientation

Communication

Stress tolerance

Absorptive capacity

Self-control

  Fig. 9.2    Competencies of the Master’s programme students as a whole (ordered by creative 
tension)       
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orientation, Imagination, Initiative, Independence and Professional and technical 
expertise. These competencies can therefore be considered as those on which stu-
dents feel better equipped. 

 Figure  9.3  presents the competencies of the model organized into seven groups: 
Empathy, Motivation, Self-awareness, Relationship management, Self-regulation, 
Expertise and Creative thinking. Of these, the group in which students show the 
greatest creative tension, and therefore perceive as a priority area with the most 
scope for improvement, is Empathy. By contrast, the group with the lowest creative 
tension, corresponding to the competencies on which the students regard them-
selves as better equipped, is Creative thinking.

   As regards the two main groups of competencies (personal and social), Fig.  9.4  
shows that the perceived difference between students’ current and desired level of 
competency is greater for social than for personal competencies.

   Finally, Table  9.1  shows results, measured on a 7-point Likert scale, of students’ 
perceptions regarding the importance of the competencies assessed, the validity of 
the  Cranioid  tool for evaluating these competencies, and their opinions about the 
extent to which their studies help them to develop their competency as regards 
entrepreneurship and innovativeness.

   As regards the evaluation of each of the seven competency groups, it can be seen 
in Table  9.1  that students ascribe considerable importance to the social and personal 
competencies described by the model, the scores given being above 5.75 out of 7. 
Also the results obtained from the evaluation of each of the seven competency 
groups illustrate that students regard the tool as an adequate and valid measure of 
their competencies, with scores out of 7 being 5.3 or higher. Finally, the students 
believe that the Master’s programme makes a considerable contribution to the 
development of their broad competencies. The competency which they regarded as 

Creative thinking

Expertise
Self-regulation

Relationship management

Self-awareness
Motivation

Empathy

  Fig. 9.3    Groups of competencies for the Master’s programme students as a whole (ordered by 
creative tension)       

Personal competencies

Social competencies

  Fig. 9.4    The two main groups of competencies for the Master’s programme students as a whole 
(ordered by creative tension)       
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being most developed was Relationship management (score of 5.8), and even the 
competency which they felt was least infl uenced by their studies, i.e. Self-regulation, 
still achieved a high score (4.25). 

 All these results, together with the others obtained during the project described 
in this chapter, provide valuable information that can be used to develop strategies 
for improving the quality of the University of Barcelona’s Master’s programme 
 Creating and Managing Innovative Technology-Based Companies .  

9.6     Conclusions 

 This chapter has presented the results obtained with the  Cranioid  tool for assessing 
cross-disciplinary skills in relation to the innovative profi le of students on the 
Offi cial Master’s Programme  Creating and Managing Innovative Technology-Based 
Companies  at the University of Barcelona at the beginning of the course. The results 
suggest the skills that students felt they needed to improve most (the skills with the 
largest gap between the current and the desired levels) and the skills that students 
felt they mastered, and so that the Master’s programme does not need to prioritize. 

    Table 9.1    Students’ evaluation of broad competencies and the  Cranioid  tool   

 Groups of 
competencies 

 Mean score on 
a scale of 1–7 

 Importance to the student of the social and personal 
competencies 

 Motivation  6.5 
 Self-awareness  6.15 
 Self-regulation  6 
 Relationship 

management 
 6 

 Creative thinking  5.9 
 Expertise  5.85 
 Empathy  5.75 

 Students’ evaluation regarding the suitability of the 
tool for assessing broad competencies 

 Motivation  5.95 
 Empathy  5.8 
 Self-regulation  5.75 
 Self-awareness  5.7 
 Relationship 

management 
 5.7 

 Creative thinking  5.6 
 Expertise  5.3 

 Students’ evaluation regarding the contribution of the 
Master’s programme to the development of broad 
competencies 

 Relationship 
management 

 5.8 

 Expertise  5.35 
 Creative thinking  5.35 
 Motivation  4.9 
 Empathy  4.45 
 Self-awareness  4.35 
 Self-regulation  4.25 
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 Consequently, tools such as the  Cranioid  can help university managers in 
 designing the academic programmes as it allows assessing the initial students’ com-
petence level embarking on academic programmes and to compare it with the level 
required for their future professional development. An effi cient assessment system 
as this is needed to enable managers to develop teaching–learning processes tailored 
to students’ needs. Hence, this kind of self-assessment benefi ts the three parties 
involved: students, university managers and organizations, and should be applied 
along the students curricula as a transversal project and adapt the programs to 
achieve graduate and postgraduate students with higher levels of social and personal 
competences, as demanded by the labour market.     
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Abstract The dynamics of our society is forcing change in the education system. 
The knowledge students had to learn remained stable for long periods. And even 
when that knowledge changed the learning frameworks remained. Nowadays, the 
environment, what we know about any subject, and the stability of our knowledge are 
constantly changing. This paper presents an attempt to find new learning methods, 
with the objective of creating a process where students learn current models and 
frames, while preparing them for change. We have worked with Lego© Serious 
Play© over 12 months and it provides an alternative model of the way students learn 
and the work of teachers. In this new process, the teacher becomes a facilitator and 
consultant who prepares the learning journey and leads the process.

10.1  Introduction

As teachers, our starting point is usually near the Newtonian paradigm, where we 
presume an ordered universe in our subject, and attempt to introduce this order into 
our students’ brains. We know that this world is simply our perception, in fact the 
perception shared by a group of people (academics) who spend their time trying to 
perceive the subject and provide a coherent model of what we see. But our students 
must be prepared for something different, according to Watkins et al. (2011:15): 
“For past generations the Newtonian paradigm fitted nicely into the comfort zone 
for most people. It is still hard for most of us to wrap our brains around such 
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 questions as: ‘Is order essential to the structure of the universe or is it simply a prod-
uct of human perception?’.” If order is indeed simply a product of human percep-
tion, students must perceive this order, as the state of the art, and as a serious model 
before they can understand the subject being taught.

Subjects we teach may remain unaltered during our students’ lifetimes. We can 
look at previous changes in a subject, and imagine how that knowledge will change 
in the future. The difficulty lies in trying to envision radical changes.

In view of the above, teachers therefore face a complex situation. With previous 
paradigms, students had to learn the order created in a subject. But nowadays, we 
need to prepare our students for more flexible situations, although the time avail-
able for each subject remains the same. We now have a clearer understanding of 
disruptive science and the problems the people involved in scientific breakthroughs 
had with their teachers when they were young. We also know that people who do 
not accept previous perceptions (paradigms) of a subject have fewer problems 
addressing new views.

Students need to be provided with first-hand experiences, make their own reflec-
tions, and then be shown the current knowledge. They must also be active in working 
to understand their experiences and draw their own conclusions.

Our work focuses on knowledge management and learning organizations, and so 
we approach the learning process from this point of view. Organizations are the context 
in which our students are likely to work and indeed, where they will learn in the future.

10.2  Theoretical Framework: Knowledge Management  
and Learning Organizations

According to Hicks (1999), there are some formal learning situations, where indi-
viduals consciously “learn” and “study.” However, at other times learning is a spon-
taneous process (without any necessary deliberations or assessments) or occurs at 
many levels and in many ways. Information or skills may be imparted quite explicitly 
and at the same time the values and attitudes of the trainer will also be implicitly 
communicated, or we may be learning “incidentally” at times, as we acquire, process 
and remember information automatically.

According to March and Simon (1958), account must also be taken of the fact 
that people cannot heed and listen to everything in the environment, as the sensorial 
system has various physical limits that make our attention and perception selective. 
The way we categorize and organize information is based on a wide variety of 
 factors, including the present situation, our mood and emotional state and also our 
previous experiences of the same or similar event. In addition, humans make a 
 number of inferences that, if true enable us to save time and speed up the process, 
they also lead to distortions and inadequacies. This fact influences students’ concep-
tions of reality and also their behaviors in the classroom.

In order to understand the learning process, we have to focus on knowledge itself 
and ways to improve it. In this vein, Polanyi (1966) established the difference 
between tacit knowledge and explicit knowledge, a distinction that has been used 
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broadly by professionals and researchers in areas such as knowledge management 
(Herschel et al. 2001:107).

Explicit knowledge is clearly formulated or defined, easily expressed without 
ambiguity or vagueness and codified and stored in databases (Bollinger and Smith 
2001:9). This knowledge can be coded in writing or symbols. However, only a small 
part of our knowledge is explicit: we know more than we can tell (Polanyi 1966:4).

Tacit knowledge is unarticulated knowledge in people’s minds and it is often dif-
ficult to describe and transfer (Bollinger and Smith 2001:9). It is the knowledge we 
all feel we understand, but is ultimately difficult to articulate clearly (Polanyi 1966). 
Polanyi covers the aspects of knowledge that are hidden and impossible to articulate 
(Gómez and Jones 2000:697).

According to Hall (2001), tacit knowledge is subjective and known by the indi-
viduals themselves, it can be even partially unconscious as in the case of habits and 
skills. In contrast, explicit knowledge is codified, objective, often annotated and 
sharable and always flows from human relations. This distinction is crucial because 
of the “transferability” and “appropriability” of explicit knowledge as opposed to 
tacit knowledge (Grant 1996); and it is essential for understanding the importance 
of other ways of learning, apart from the traditional focus on the oral transmission 
of information in schools.

In addition to this distinction, Nonaka and his co-researchers describe two pos-
sible dimensions of tacit knowledge (Kidd 2001:117). The first is technical “know- 
how.” The second is cognitive, comprising beliefs and mental models developed 
over the years whose schemes are difficult to change because often we “take them 
for granted.” Given these differences, Nonaka and Takeuchi (1995) provide a model 
that refers to “the various stages in the dynamic spiral of learning” (Kidd 2001:117).

According to Nonaka and Takeuchi (1995:225), knowledge conversion among 
members of any organization occurs in four stages:

 1. Socialization (from tacit to tacit knowledge), or the sharing of knowledge over 
time. This stage develops through the fact of being together and sharing experi-
ences over time, rather than through verbal and written exchanges.

 2. “Outsourcing” (from tacit to explicit knowledge). This stage requires the expres-
sion of tacit knowledge through metaphors, analogies or narratives, means used 
by individuals to integrate into a group’s mental world.

 3. Combination (from explicit to explicit knowledge). In this third stage Nonaka 
and Takeuchi talk about communication and dissemination. This stage involves 
three steps: collection of explicit knowledge, external dissemination of this 
knowledge and the publication of new material to make it more useful.

 4. Finally, the fourth stage is one of “internalization” or conversion of explicit 
knowledge into tacit knowledge by identifying the self knowledge needed to 
work in the organization. This stage includes training programs and simulations 
embedded in learning through action.

Although Nonaka and Takeuchi attempt to explain how knowledge emerges and 
is transformed in organizations and we focus only on education in the classroom, we 
think that these approaches serve to reveal the steps that an individual can take to 
obtain knowledge, and examine aspects such as the fact that accumulations of infor-
mation are of little value: only information which is actively processed in an 
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individual’s mind through a process of reflection, clarification and learning can 
be useful.

A focus on the individual’s external environment (in this case the situation in the 
classroom) rather than only on their skills and capabilities can help to improve the 
educational process. Although the learning process includes aspects of private life or 
life outside the classroom and individuals’ skills and capabilities, we should not for-
get that many of the aspects that influence learning are mediated and to some extent 
enhanced by the mechanisms of obtaining knowledge within the classroom, so atten-
tion to these aspects is crucial. According to Hicks (1999:346–347), many internal 
(perception, memory, motivation, attitudes, ability level, emotions) and external fac-
tors (relationships, rewards and punishments, environment, context, methods such as 
facilities or tutors, etc.) constantly affect each other in the process of learning.

In this frame the school as a learning organization is key for developing knowl-
edge, and improving learning itself.

In the 1970s, some authors popularize the concept of the learning organization. 
This frame was developed with the work of Argyris and Schön (1974), Senge 
(1990), or Pedler et al. (1991). However, the concept was not new, since in the 
1960s, Cyert and March (1963) devoted a section in their book to “organizational 
learning,” talking about adapter behavior over time, using individual members as a 
tool (Cyert and March 1963:172).

However, the focus of learning organization places more emphasis on the role of 
the organization as a vehicle for learning. According to Argyris, each individual has 
a potential that can be intensified or reduced depending on how the organization is 
managed, thereby highlighting the importance of organizations in their members’ 
personal development.

There are many definitions of a learning organization. For instance Garvin (1993) 
described it as an organization that is skilled at creating, acquiring, and transferring 
knowledge and at modifying its behavior to reflect new knowledge and insights. 
These skills include problem solving, learning from past experiences, experiment-
ing with newly learned techniques and assumptions and managing knowledge 
within the organization. Pedler et al. (1991) provide one of the most commonly used 
definitions of a learning company as an organization that facilitates learning in all 
its members and continuously transforms itself and its context.

Another important contribution is from Senge (1990) and Senge et al. (1999) 
who proposes the “learning organization” as a practical model. He argues that a 
learning organization has the ability for both generative learning (i.e., active) and 
adapter learning (i.e., passive). According to Senge (1990:12–13), a learning orga-
nization is a place where people are continually discovering how they create their 
reality and how they can change. Senge (1990) and Senge et al. (1999) also empha-
sizes five disciplines required for building learning organizations:

 (a) Personal mastery: involves formulating a coherent picture of a personal vision 
(the results people most desire to gain as individuals), taking into account a 
realistic assessment of the current state of their personal realities.

 (b) Mental models: images, assumptions and stories we carry in our minds about 
ourselves, other people, institutions and all aspects of the world. They are 
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important as they can distort our vision, and also our behaviors. These models 
are tacit and invisible.

 (c) Shared vision: stresses the relevance of a mutual purpose. The creation of a 
shared vision helps to create a sense of belonging and consequently, commit-
ment. Teachers need time, attention and strategy to develop this discipline.

 (d) Team learning: a discipline of group interaction, which concentrates on 
a group’s collective potential. People work well when they allow others to 
work well. There is an alignment and they function as a whole. Teams must 
transform their collective thinking, through techniques like dialogue and  
skillful discussion.

 (e) System thinking: the ability to approach the world with a wide-angle lens, to 
see how our actions relate to other areas of the same activity; focusing on 
 feedback loop behavior and the complex characteristics of a system.

10.3  Lego© Serious Play© Process

The term “Serious Play” is used with different meanings, always far removed from 
leisure and near to business, industry or war, as Roger Smith proposes in INTSEC 
2009 (tr. 4/81). The most general definition we found was: “games that do not have 
entertainment, enjoyment or fun as their primary purpose” (Michael and Chen 2005). 
Some authors include serious games as a subset of video games, as Minhua Ma et al. 
(2011:9) propose in “Innovations in Serious Games for Future Learning,” when they 
write: “The recent emergence of serious games as a branch of video games …”

“Lego Serious Play” (LSP) falls within Michel and Chen’s definition, but is closer 
to face-to-face interaction between people and physical objects than videogames.

According to Rasmunssen in “The Science of LEGO SERIOUS PLAY,” “SERIOUS 
PLAY is a concept developed over several years by Executive Discovery, a member of 
the LEGO Group. It emerged out of the research and experience of a number of aca-
demics and practitioners searching for more effective ways to meet the increasingly 
complex and challenging demands of the business world.” This definition contextual-
izes the tool, but in order to understand the tool, Rasmunssen clarifies “what” LSP 
delivers to users: “SERIOUS PLAY is our name for the process we have developed to 
bring the creativity, the exuberance, and the inspiration of play to the serious concerns 
of adults in the business world.” Both definitions are obviously commercial messages, 
but we (along with other universities, companies and governments) are interested in 
the fact that this tool is used to improve companies, as reported in the “White Paper on 
LEGO® SERIOUS PLAY® a state of the art of its applications in Europe.”

We start by analyzing LSP in order to understand and break it down into its dif-
ferent components, in order to use them in the learning process. We experienced 
LSP in several sessions provided by an LSP facilitator to observe the process and 
its dynamics.

These LSP sessions appear to be an evolution of the exercises proposed by Michalko 
in “Thinkertoys”, and similar to the “Gamestorming” proposed by Gray et al.
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According to “Gamestorming” “successful creative people tend to employ simple 
strategies and practices to get where they want to go,” and call them games.

From the management point of view, LSP is reminiscent of the process proposed 
in “The Dance of Change” by Peter Senge and of the concepts proposed in 
“A Positive Revolution in Change: Appreciative Inquiry” by David L. Cooperrider 
and Diana Whitney.

According to Frick et al.’s simple definition “(LSP) is a facilitated workshop 
where participants respond to tasks by building symbolic and metaphorical models 
with LEGO bricks and present them to the other participants.”

LSP proposes two levels of action, a basic core level and the workshop process 
level.

The workshop process addresses a route defined by the facilitator and some 
champions in the company that people participating in the workshop must follow.

The route is similar to what Gamestorming calls the “game of business” where you 
identify where you are and where you want to go. If the goal is clear and unambigu-
ous, the idea is to go from the starting point to the goal crossing a set of pre- established 
points, and step by step reach that goal by including all the participants’ points of 
view. As Gamestorming addresses innovation, the goals are usually ambiguous, 
uncertain, and volatile. The “game of business” can be planned like any project, but 
the facilitator must be aware of new directions and allow the team to take them. The 
problem for the facilitator is to determine if the chosen way will achieve the goal 
(generally a broad range of points are accepted as the goal). The facilitator is an 
important actor, as Gamestorming notes: “keep in mind that you may have more 
experience navigating complex challenge spaces than some of the other people in the 
room. You may have a better sense of how far along you are than they do. If you are 
the captain of the ship, it may make people nervous if you express too much doubt.”

In the introduction, LSP assigns the facilitator with a different role, “Building 
upon the inclusive and participatory nature of the LEGO System, LEGO® SERIOUS 
PLAY® rejects the idea that external ‘experts’ must be brought in to identify prob-
lems, and to propose solutions; on the contrary, LEGO® SERIOUS PLAY® begins 
with the assumption that the answers are ‘already in the room’.” Therefore the LSP 
facilitator is similar to the Appreciative Inquiry facilitator in Watkins’ proposal 
where “the [Organization Development] OD Consultant facilitates the process so 
the role of consultant is almost invisible.”

The LSP core process is the process to be followed with each question and is 
structured as follows (Lego Serious Play Methodology, 7):

 1. The first step of the ideal learning spiral is to help people connect to what they 
are going to explore, and to understand the context and meaning of what they are 
about to learn more about.

 2. The second step is to involve people in a process where they create a product 
connected to the targets of exploration, involving their own knowledge and 
reflections as well as their own creative skills—and their own hands.

 3. The third step is to help people reflect on what they have created and look deeper 
into their own reflections about their own product, in order to become aware of 
what their explorations have brought them, and in order to gain more insights.
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 4. The fourth step is that people get a chance to connect their newly gained knowl-
edge to new explorations they would want to pursue.

10.4  Proposal

We apply an adaptation of LSP in the classroom. Fig. 10.1 shows the students’ 
 initial level of competence in the subject, different for each student, due to each 
student’s previous experiences.

In Fig. 10.1, the knowledge to be taught in a session is shaped by the learning 
objectives and the transversal competences to be addressed.

We must identify the student’s knowledge and ask questions related to their prior 
knowledge, so they can play and talk around these concepts, individually and in the 
learning group. We represent as “student X prior knowledge” the knowledge each 
student has. This area is a comfort area for the students, in this area we know that if 
you try to teach by telling, students with enough knowledge will be bored. But if 
you ask them, they are happy and involved in the answer. Questions must be created 
to address this involvement. Based on Nonaka’s model, we try to transform  student’s 
tacit knowledge into explicit knowledge by modeling it with Lego metaphors. 
We activate this process in the second step of the LSP core process. Students are 
asked to create a metaphor for the item with LEGO bricks, and then develop a story 
to share their points of view with the others.

Students usually listen to each other’s story, some because they have knowledge 
and they want to tell their stories in a proper manner, while others recognize their igno-
rance and learn by means of these stories. Fig. 10.1 shows that students overlap and 
can be talking about things connecting the knowledge. In this situation, students learn 
sharable knowledge by peer learning. Here, the teacher must be ready to clarify what 
has been said in contrast to LSP where the facilitator did not add new information.

Fig. 10.1 Knowledge to be taught in a learning process
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The next step is when students combine their knowledge, creating a landscape of 
what they are talking about (the sharable area is completed). Again the teacher takes 
the opportunity to order their knowledge. The teacher usually has a landscape model 
(a Business Model Canvas, a Conceptual map, or a Mind map) and students do not 
usually question the model. At this stage, students put their creations on a surface, 
or just parts of their creations, because they believe that other students express a 
concept in a better way; they are free to select as a team the items to represent the 
acquired knowledge. More than that, they feel comfortable in this atmosphere of 
collaboration and they talk about the model. As the teacher proposes the framework 
for the LEGOs, sometimes students start looking at certain “empty spaces” in the 
landscape, and they expect something to cover them. This anticipation activates 
questions about the subject they can ask to improve their own knowledge and other 
students’ knowledge too. With the landscape the teacher can ask questions and stu-
dents can answer easily due to the items on the table, recalling the concepts and 
relations modeled as strings or lines connecting the concepts. Although the process 
seems to be clearly specified, the teacher needs extra material and other types of 
activities in order to address the covered area because some students want to work 
more deeply with certain concepts.

Students usually enjoy these learning processes; they play and feel free to express 
their points of view. When asked about the experience, curiously their replies are 
similar to the responses when LSP is used in industry.

Students socialize their knowledge and themselves in the group, generating a 
high level of satisfaction. Some students ask for this type of activities at the begin-
ning of the course in order to get to know the other students. Fellowship increases.

When you use these techniques students use their hands (constructing with 
Lego©), become creative, make up and tell stories, open their minds to the question 
more freely, they feel part of a team, and if the final landscape is modeled as a sys-
tem, they gain a systemic view of the knowledge. When you propose a way of 
completing the knowledge they are ready to take it on board.
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    Abstract     This chapter describes the experience of developing team work skills in 
a practical module. This experience took place during a course given to workers in 
a Valencian company. All the skills are easier to apply and develop in smaller 
groups. During this course the attention given to the students was increased in the 
following basic aspects: utilization of cases and team work, personal tutorials and 
attention. The results obtained are seen after the realization of the experiment, with 
post experience evaluation undertaken by the students.  

11.1         Introduction 

 This methodological innovation attempts to encourage collaborative learning, 
autonomy to learn, and the development of distinct styles of learning within the 
student body. The traditional teaching style emphasises theory and refl ection. The 
methodological renovation promotes student participation in learning as well as col-
laboration with fellow students, favouring the integral development of the students, 
including the personal dimension, contact with reality and social projection, all in 
an integrated way (Villardón and Yániz  2003 ). 

 The European Higher Education Space (EEES) promotes a theory based upon 
the supposition that effi cient learning will only occur when the actual student 
assumes responsibility for the organization and development of their academic 
work (De Miguel Díaz  2006 ). In Europe it is impossible to speak of only one teach-
ing method, instead one must speak of a diversity of approaches that point towards 

    Chapter 11   
 Applying Teamwork Competence 
in a Company Course 

                Teresa     Barbera     Ribera     ,     Marta     Palmer     Gato     ,     José     Miguel     Albarracín     Guillem     , 
and     Carlos     M.     Dema     Pérez    

        T.  B.   Ribera •         M.  P.   Gato •         J.  M.  A.   Guillem (*) •         C.  M.  D.   Pérez      
  Departamento de Organización de Empresas ,  Universitat Politècnica de València , 
  Camino de Vera, s/n 46022 ,  Valencia ,  Spain   
 e-mail: mabarri@upvnet.upv.es; marpalga@doe.upv.es; jmalbarr@doe.upv.es; 
jmalbarr@omp.upv.es; cmdema@omp.upv.es  

mailto:mabarri@upvnet.upv.es
mailto:marpalga@doe.upv.es
mailto:jmalbarr@doe.upv.es
mailto:jmalbarr@omp.upv.es
mailto:cmdema@omp.upv.es


110

greater involvement of the student in their learning (MEC  2006 ). But this process 
did not simply suppose an adjustment of procedures and criteria at the European 
level, but also puts forward a profound change in the educational paradigm, centring 
education on the student, on the skills that need to be developed and on the processes 
of acquisition and construction of this knowledge (Michavila and Esteve  2011 ). 

 To effi ciently achieve these objectives the teaching staff must defi ne and put 
forward their mission and design and develop their own educational project. 
A  project should take into account three specifi c things (Esteve Mon and Gisbert 
Cervera  2011 ):

 –    That the student is the centre of the learning process.  
 –   That an active teaching methodology favours the formation of more versatile and 

employable people and professionals.  
 –   That one learns in a permanent way and that it is necessary to follow this process 

also in a permanent way. To this end continuous evaluation will be key to be able 
to show that the proposed learning objectives have been completed.    

 Cooperative learning makes sense when learning is conceived as something 
active, constructed by the student with other students and teaching staff. The stu-
dents’ autonomy is taken as read, and is necessary for them to be able to assume 
personal responsibility and to be able to take decisions for themselves in the devel-
opment of the task.  

11.2     Active Methodologies 

 Students need to adapt themselves to a learning system based on competences, 
whose objective does not only consist of a progressive accumulation of general and 
specifi c knowledge, but also the acquisition of capacities and/or abilities for the 
achievement of academic results. In this way active methodologies need to promote, 
acquire and/or consolidate the transversal skills necessary for the integral prepara-
tion of the student, including teamwork, oral and written communication, capacity 
for analysis and summary, the use of new methodologies for information research, 
amongst others. 

 There exists a great variety of activities that promote active learning, helping the 
student to “learn to learn” through skills development. Autonomy in learning can be 
understood as the “ability to make decisions that allow the regulation of one’s own 
learning, aiming towards a predetermined end, within the protection of certain spe-
cifi c conditions which form the context of the learning” (Monereo  2001 ). To achieve 
more autonomous students means making them aware of the decisions they take, of 
the knowledge available, of the diffi culties in learning and of the way of overcoming 
these diffi culties. 

 To this end, as teachers we must orient the methodologies used towards the goal of 
our students as autonomous, strategic, refl ective, cooperative and responsible learners. 
Active learning requires that different methodologies that strengthen the  participation 
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and independent work of the students are combined. The professor ceases to be the 
principal source of knowledge and consultation, although they will of course accom-
pany and guide the student throughout the learning process (Álvarez Pérez and 
González Afonso  2005 ). With this in mind, it is advisable to use a group of methods 
that promote the involvement of the student in tasks such as: teamwork, analysis, sum-
mary and evaluation, development of strategies in which the student, as well as taking 
part, refl ects upon the action being developed (Hargreaves and Fink  2006 ). 

 Teamwork involves a small number of people with complementary knowledge 
and skills bringing together their abilities to complete certain objectives and to 
undertake activities aimed at the achievement of these objectives (Ander-Egg and 
Aguilar  2001 ). It is also important to provide basic information about the teamwork 
before starting to use this technique (Viles et al.  2012 ). 

 Given the type of course to be offered, the student profi le has to be taken into 
account, in this case they are workers from a particular company, and as Mantilla 
and García ( 2010 ) say, these days manual workers have become intellectual 
workers, they have information about how the processes should be run, they 
observe tendencies, identify irregularities and take decisions. All this was impor-
tant when laying out the course. Some of the tools used in the course are briefl y 
outlined below. 

11.2.1     Aronson Puzzle 

 Within the array of cooperative work tools is the one known as Jigsaw or Puzzle, by 
Aronson and Osherow ( 1980 ). Materials must be prepared by the professor before-
hand, given that the theme to be worked by the students needs to be distributed in 
various parts as if they were pieces of a puzzle (Mayorga and Madrid Vivar  2012 ).

    1.    Distribution. After dividing the students into small and homogenous groups the 
professor hands out the material. This is divided into parts, relatively indepen-
dent, numbering the same as the number of group members. In our work we 
formed groups of fi ve components.   

   2.    Individual study. Each member of the group studies the academic content they 
have been given and becomes an expert in it.   

   3.    Meeting of experts. The members belonging to different groups that have studied 
the same content meet in an “experts’ group” to clear up any doubts and to go 
into detail on the topic.   

   4.    Individual preparation. Each member of the group prepares a strategy to explain 
their section to the other members of the group.   

   5.    Explanations in the base group. Each student returns to their original group and, 
in order, explains their part to the other members.    

  The evaluation of the knowledge acquired can be done in group or individual 
form. The evaluation system can be undertaken equally through a coevaluation or 
heteroevaluation.  
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11.2.2     The Case Method 

 GIMA ( 2004 ) defi nes the case as “a vehicle or tool through which a real problem is 
brought to the classroom so that students and professors conscientiously examine 
the situation presented and then develop, through the discussion generated, knowl-
edge and abilities, attitudes and values in agreement with the objectives specifi c to 
the session and general to the course”. 

 The case method is a technique that implements active learning strategies, based 
on the description of a situation or context, in which a problem or group of ques-
tions is considered. This promotes the ability to develop reasoned answers to cir-
cumstances and is used to motivate critical and strategic thinking as much as to 
develop abilities in communication and presentation of answers to the cases. The 
active participation of the student is required in real and hypothetical situations that 
refl ect experiences typically found in the area of study. With this the student puts 
into practice skills which can be transferred into the workplace. 

 Utilizing this methodology it is possible, with any theme, to have a graphical 
vision of the dynamic and of the component relationships. 

 The principle advantage of this method is that it is a motivational methodology 
that develops abilities of analysis and synthesis, which means that the content is 
more signifi cant for the students. For it to work it is imperative that the case has been 
correctly put together and presented and that the students’ tasks are clearly defi ned. 
It is important to refl ect upon the learning goals achieved with the students.   

11.3     Experience 

 The participants in this educational innovation were all the students from the com-
pany enrolled on the course. In total 50 students were split into two groups of 25 (one 
in the morning and another in the afternoon). Within each group of 25 were per-
formed fi ve working groups of fi ve students each. Courses with similar themes had 
been given previously at the same company. On previous occasions traditional teach-
ing methods were used. This has been the fi rst occasion in this company when active 
methodologies were used in our courses. During and after the realization of the 
course results were observed, which will be commented upon in the conclusion. 

11.3.1     Proposed Objectives 

 The principal objectives of the teaching innovation undertaken were:

    1.    Establish of what the group relationships, the dynamics and techniques of the 
group consisted of.   
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   2.    To know the level of student satisfaction with respect to active methodologies used.   
   3.    That the students know and utilize different generic competences, especially that 

of group work.      

11.3.2     Evaluation Instruments 

 Different questionnaires were adapted about:

    1.    The rating of the active methodologies used (Aronson’s Puzzle and Case Study) 
by means fi rstly of a group presentation and secondly a case resolution. Both 
were group evaluations.   

   2.    The individually acquired competences and abilities during the course. This was 
by means of an objective test and open questions.      

11.3.3     Group Composition 

 The number of group components for each activity was fi ve people. This number 
could appear to be high for certain types of task and small for others, but we would 
prefer to maintain the groups for this study.  

11.3.4     Teaching Methodologies Used 

 The principal methodologies used for this work have been: group dynamics, col-
laborative learning and Aronson’s Puzzle, study of engineering-related cases and 
participative presentation method. The utilization of some of these is explained in 
point 2 of this chapter. All the students took part in all of them. 

 These methodologies were later evaluated by means of individual evaluation 
(a small objective test and another of open questions) and group evaluation (a paper 
combining the answers brought up during the case studies as well as a group oral 
presentation in class).   

11.4     Results 

 The ratings can be divided as can be seen below (Fig.  11.1 ).
   In general, this teaching methodology (fairly new to the students) was well 

received by the students. 
 The group of very positive ratings stands out because the students use adjectives 

such as “pleasant”, “appropriate”, “participative”, “dynamic”, “enjoyable” or 
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“enriching”. It was commented that amongst the advantages of this teaching method 
were the fact that it allows the contrasting of various people’s opinions, moving 
away from the master lecture where the teacher’s opinions prevail, and the class 
proved less monotonous; something which allows more relaxed learning and main-
tains attention levels. 

 With respect to the positive ratings with comments, the fact that some students 
mention having learning problems with these new methods in spite of having given 
a generally good rating stands out. Also some students prefer individual teaching 
although they liked the method. It was commented that not all students participated 
in the same way in the group work. 

 There were only fi ve negative ratings which were not very well justifi ed, and we 
gained ideas for improvement more from other more positive ratings than from 
these. Some students thought that this form of learning would penalize them in terms 
of results, which proved totally false once it was observed that the results obtained 
in this course, when compared with one along similar lines from the previous year, 
had improved. The average for the course increased by 1.5 points (out of 10).  

11.5     Conclusions and Proposals for Future Actuations 

 The main conclusion that can be extracted from this work is the favourable evalua-
tion given to the methodologies by the students. These methodologies lead to the 
active participation of the students in a system of continuous evaluation in which the 
grading of the student does not only depend upon the fi nal exam. The work pre-
sented here confi rms that this methodology motivates the student to continuously 
follow the course. The actual students also positively assess these techniques 
because, despite the fact that they recognise that they require more dedication, they 
consider that the techniques oblige them to study the material on a daily basis, and 
consequently gain a better understanding of the material and better academic results. 
Although the marks have not been published yet, they were better than previous 
courses with different methodologies. As was mentioned in the previous section the 
average rose by 1.5 points out of 10. 

 The professors are satisfi ed with the excellent reception given to the applied 
methodology by the students, but it is important to point out that the application of 

  Fig. 11.1    Percentages of the 
ratings.  Source : own 
production       
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this teaching methodology means a high level of effort and volume of work for the 
professor, which is not suffi ciently recognised or valued. 

 This paper has also tried to observe the infl uence that active methodologies can 
have for use in learning in industrial environments, given that they are not only 
university teaching methods. It is worth indicating that in general those students 
whose companies oblige them to attend classes often become bored, abandon the 
course or fail the fi nal exam, but this was not this case here. Which is to say that we 
achieved more motivated students that fi nished the course and benefi tted from it. 

 As non-tangible benefi ts of the course, an improvement in the group work pro-
cesses was observed, as well as greater involvement and motivation of the workers 
attending the course, raised awareness of the actions and importance as well as a 
greater sense of security when taking decisions and non-repetitive actions. The ben-
efi t commented upon here was observed afterwards, and it was the management of 
the said groups that pointed out this improvement. 

 The results obtained encourage the continued promotion of experiments that 
favour group work, for the positive effects that they can have on determined factors 
that occur as much in learning as in professional development.     
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    Abstract     The purpose of this study is to offer a model that facilitates innovation for 
postgraduate institutions as they develop masters under the concept of co-creation 
innovation and its necessary proactive market orientation. First, we provide a com-
prehensive literature review related to “universities” and “innovation for higher edu-
cation institutions” and the “co-creation innovation” paradigm. Second, we use the 
Delphi technique to further validate the analysis of literature and develop a model 
that facilitates innovation for postgraduate institutions for their postgraduate pro-
grams, under the concept of co-creation which integrates the different stakeholders 
which participate in this process, university staff and teachers, adult students, and 
employers. Finally, we highlight that such a model has the ability to provide differ-
ent ways to facilitate the innovation process in a coherent way and help universities 
to fi nd a differentiation strategy and to be much more adapted to the needs of com-
panies and adult students. Through a comprehensive literature review of the con-
cepts of proactive market orientation for educational innovation and co-creation 
innovation, we have created a framework for improving the innovation among those 
institutions for this particular segment of postgraduate students. This tool has the 
potential to facilitate the interaction among customers, companies, universities, and 
all stakeholders under the co-creating innovation paradigm.  
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12.1         Literature Review 

12.1.1     The Linkage Between Universities, Market Orientation, 
and Innovation 

 In the global context postgraduate education has become an industry in itself like, 
for example, the United States, where higher education is estimated to employ 3.4 
million people, and represent 3 % of the entire country’s service sector OECD 
( 2011 ). Postgraduate education can be considered as a service where the universi-
ties, employers, and the adult students have an important role because they partici-
pate in the process (Kotler and Fox  1995 ). Pusina et al. ( 2008 ) also state that it can 
be viewed as a purchase of service, with universities and faculties as service sellers 
and adult students as customers. Venkatesh ( 2001 ) recommended that programs of 
postgraduate should be marketed on the basis of service marketing. When consider-
ing the particular consideration of the educational programs as a service, Toivonen 
and Tuominen ( 2009 ) present the following complete defi nition for a service inno-
vation: “service innovation is a new service or such a renewal of an existing service 
which is put into practice and which provides benefi ts to the organization that has 
developed it; the benefi t usually derives from the added value that the renewal pro-
vides to the customers.” 

 On the one hand, when focusing on the higher education market and its custom-
ers, Kotler and Fox ( 1995 ) proposed that in the educational sector the only consid-
eration of the product innovation approach is that the new products have to be 
created to satisfy two different needs, the students’ and employers’ ones. In addition, 
Enache ( 2011 ) mentioned that these new programs have to take into consideration 
not only the students’ needs but also the labor market needs. It is highly accepted 
that the sector has multi-clients, as students, employers, and society are seen to be 
the main benefi ciaries of postgraduate services (Maringe  2006 ). While students are 
the primary consumers, employers can be seen as secondary or indirect consumers 
of postgraduate services (Nocolescu et al.  2009 ). So as Taylor and Reed ( 1995 ) 
noted, marketing of postgraduate does not mean taking a totally student- centric 
 perspective, but rather that the needs of various stakeholders need to be balanced. 

 On the other hand, when considering the role of the educational institutions, 
Chapleo ( 2004 ) stated that there is a lack of real differentiation in the educational 
sector in general. He considers that in spite of the similarity of products offered, key 
factors could be pursued by universities to occupy positions of distinctiveness. 
In this increasing competitive situation, it is obviously the need for strategies that 
lead the sector. Moreover, Nocolescu et al. ( 2009 ) posed that the marketing fi eld is 
still to be developed and adapted for the postgraduate sector, and that in addition to 
the promotion and communication, there are many other actions for satisfying the 
student which have to be considered. Also, Temple and Shattock ( 2007 ) noted that 
most universities are actually doing very much like most other universities. Enache 
( 2011 ) suggested that a framework able to provide relevant information and suitable 
instruments will improve the market presence of any postgraduate institution. To the 
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same effect, Maringe and Gibbs ( 2009 ) found that one of the new lessons universities 
are learning from business and the commercial world today is how to develop a 
customer perspective. Voorhess ( 2005 ) indicated that it is necessary to use different 
techniques to assess the market potential of new programs. Kotler and Keller ( 2009 ) 
also stated that formulating a postgraduate institutional marketing strategy includes 
among others decision about the institution’s current programs and future new pro-
grams (product innovation) as long as designing the rest of the marketing mix (other 
types of innovation). 

 Considering the need for a market orientation in the educational market in order 
to achieve a successful innovation policy, Liu and Dubinsky ( 2000 ) proposed a strategic 
path for universities transiting from a paternalistic government funding to a market-
oriented setting. 

 The present study recognizes the relevance of utilizing market orientation and 
differentiation as a way of innovation in higher education. The authors propose that 
this knowledge enables university administrators to gain a better understanding of 
graduate students so that they can improve their marketing techniques to more 
effectively recruit and retain goal-oriented students who can successfully achieve 
their degrees.  

12.1.2     Co-creation Innovation 

 In the early 1990s, Song and Adams ( 1993 ) already suggested that customer partici-
pation should not be examined under the aspect of cost minimization. Instead it 
could be seen as an opportunity to differentiate. Since then, and related to these 
theories of market orientation, which have been reviewed previously, many scholars 
have been working on the concept of co-creation as a higher consumer-focused 
strategy. Prahalad and Ramaswamy ( 2004 ) introduced the co-creation concept as a 
unique way to creating value for customers.    They insisted that companies can no 
longer act autonomously, designing products and developing production processes 
with little or no interference from consumers. Consumers want to interact with fi rms 
and thereby co-create value. Vargo and Lusch ( 2004 ) defi ned this co-creation con-
cept as the way companies deal with their customers through customer participation 
in the joint creation of service value. According to the latest developments in service 
research, value co-creation is a central concept generally applicable to the service 
(Díaz-Méndez and Gummesson  2012 ). In this proactive market orientation, the cus-
tomer takes part as a collaborative partner, jointly co-creating value with the com-
pany. According to Kristenson et al. ( 2002 ), involving users as co-creators during 
new product development (product innovation) produces ideas that are more cre-
ative, more highly valued by customers, and more easily implemented. Several stud-
ies have shown that user involvement leads to innovative ideas. In particular, user 
involvement is reported to be useful for capturing the latent needs of consumers that 
are so important to successful new product development (Kristenson et al.  2002 ). 
This new co-creation framework implies that all the points of consumer–company 
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interaction are critical for creating value (Prahalad and Ramaswamy  2003 ).    The 
same authors state that for now every customer wants to be part or have infl uence in 
the business system, and wants to interact with the company and co- create value 
together. From a managerial perspective, this suggests that it is benefi cial when 
working with incremental innovation to spend time with customers, or become 
immersed in the customer’s context as much as possible (Witell et al.  2011 ). 
Essentially, customer co-creation concerns different ways of communicating and 
interacting with customers and their context during the value co-creation process 
(Gustafsson et al.  2012 ). Baldwin and Von Hippel ( 2010 ) argued that in many indus-
tries, new product and service ideas come from lead users, that is, a customer 
who utilizes the product or service in extreme conditions and effectively helps the 
company co-create new offerings as a result. Hasche ( 2006 ) concluded that the 
focus has shifted from the activities performed by the fi rm to activities co-created in 
a relationship with other partners and stakeholders. 

 In sum, the existing literature clearly emphasizes that customer participation in 
value co-creation activities should impact their innovation outcomes, such as inno-
vation cost, time to market, new product, and development capacity (Bowonder 
et al.  2010 ; Kristensson et al.  2008 ; Nambisan and Baron  2009 ; Prahalad and 
Krishnan  2008 ; Ramaswamy and Gouillart  2010 ). For universities, it would be ben-
efi cial to spend time with customers or, in other words, become immersed in the 
customer’s context as much as possible as the only way a company can form an 
opinion about the customer’s real needs (Witell et al.  2011 ). 

 Finally, the concept of co-creation is of vital importance for our educational 
market. It is critical that we utilize its potential in the educational services for post-
graduate programs where the opinion of adult students, faculty, staff, and employers 
is key for the process of co-creating of educational programs that are meaningful, 
effi cient, and innovative. As the Fraunhofer Institute research studies found, univer-
sities are not still benefi ting from the whole potential of co-creation and are not 
involving their students in the daily business to contribute to improve (Gallouj and 
Djellall  2011 ).   

12.2     Methodology 

 The purpose of this study was to develop and validate a framework of co-creation 
innovation in the postgraduate market. We utilized a two-round Delphi Survey. This 
method has proven to be an effective and valid tool in business research for identify-
ing, prioritizing, and validating issues for managerial decision making by achieving 
consensus among panelists (Alsmadi and Khan  2010 ). Holsapple and Joshi ( 2000 ) 
used a Delphi approach to develop the fi nal framework from an initial one. In phase 
one of the Delphi technique, a packet of information was emailed to each of the 
reviewers. The reviewers were asked to respond within 1 week to questions related 
to the relation between adult student, employer, and university members consider-
ing the relation proposed by Peralt-Rillo and Riber-Giner ( 2013 ); information about 
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the adult student or the employer which could be useful in order to have further 
researches; different types of innovation in higher education which should be 
 considered in this co-creation. 

 In this fi rst round, the panel members were asked to judge the relations between 
adult student, employers, and university members as the different participants for the 
co-creation paradigm and also, to propose infl uence factors or new inputs in order to 
include in the proposed model. Their written responses were reviewed and grouped 
together based on the questions asked, the area of the model addressed, and miscel-
laneous feedback. These responses were then summarized by category: (1) changes 
to be introduced in the relation between the stakeholders; (2) key information to be 
researched and to be introduced in the model; (3) other types of innovation to be 
considered. 

 The panel of experts recommended the following revisions in the proposed model. 
 It should provide a more detailed relation between the stakeholders in which all 

the possible relations are considered. The changes are presented in Fig  12.1 .
   There should be additional researches which should be considered taking into 

account that the employer is the one which starts the process and even takes the fi nal 
decision for its employee. 

 It should consider also types of innovation related to the relation and the partici-
pation of the employer. 

 The main purpose of the second round was to confi rm the modifi ed framework 
based on the fi rst-round feedback. In the second round, after having introduced the 
modifi cations from the fi rst round, they were asked to confi rm the overall modifi ed 
framework. Thus, only a single question was posed. The question asked: “Can you 
agree with this model?” Each one responded “yes” and Round Two was complete; the 
Delphi study ended. No further changes were made to model presented in Fig.  12.2 .

Other
university

Employees’
Involvement

Adult Students’
Involvement

Employers’
Involvement

Faculty
Members’

Involvement

Adapted from Ribes & Peralt (2012)

Successful
co-creation
innovation

  Fig. 12.1    Stakeholders involved in co-creation innovation for masters programs       
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12.3        Results 

 On the one hand, as commented, Fig.  12.1  deals with the relations between adult 
students, employers, and university members as the different participants for the 
co-creation paradigm considering the opinions of our panel experts and the changes 
they proposed. The result is a more detailed relation between all the stakeholders 
with all the different relations which are presented in it. The different infl uences 
among them are what could be considered interrelations with multiple affections. It 
is important to highlight the importance of considering all these different relations 
as vital to be able to get profi t from an innovation process like this. 

 On the other hand, our model (Fig.  12.2 ) starts with the different drivers which 
infl uence the different phases of the decision making process for this adult student. In 
these infl uential drivers, all the different actors which appeared in Fig.  12.1  are con-
sidered for their infl uence on the adult student. Consequently, this model is the fi rst 
step in order to integrate both the adult student and the employer in this need for 
innovation in the educational market as a way of differentiating. The decision making 
process will be the origin of the key information which can be obtained. This infor-
mation will be vital in order to understand this adult student behavior which is 

  Fig. 12.2    Co-creation innovation model: student–employer–university       
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considered of high implication. As Kotler and Keller ( 2009 ) stated this consumer 
behavior is a key source of knowledge, which can help to innovate in a successful way 
as a source of a differentiation strategy. According to this statement, our model fi nally 
highlights the different types of innovation which can be considered when deciding to 
start a co-creation innovation process. In this fi nal scheme developed, we have tried 
to refl ect all the possibilities which may exist to connect our new adult decision model 
and its possibilities of future studies. This may help to create different types of inno-
vation, all under the participation of the main stakeholders: adult students, employers, 
and faculty and university staff. In our model, the point of departure is, as mentioned, 
the decision making process and the drivers, which infl uence each of its phases or 
stages. These stages will help us to consider the key information we should take into 
account in order to get knowledge for the future innovation policy. 

 Thus, when considering a product innovation in the educational sector, working 
under this co-creation framework will help to increase the probability of great success-
ful innovations which satisfy everybody’s needs, and even more when considering the 
postgraduate programs where some of the adult students’ companies are involved. 

 As mentioned before, and as we can see in our Fig.  12.1 , our co-creation approach 
for innovation considers all the stakeholders involved: adult students, employers or 
companies and personnel from postgraduate institutions, and faculty and staff work-
ing together under this innovation paradigm. This study resulted in a validated 
model that should be useable by the administrators of universities in order to inno-
vate under the co-creation paradigm.  

12.4     Conclusions 

 The main objective of this study was to propose a framework that facilitated innova-
tion for postgraduate programs under the concept of co-creation (university, adult 
student, and employers), and its necessary proactive market orientation. The pro-
posed model offers, as an output, different types of future innovations, which the 
postgraduate institutions should consider and indeed, under the co-creation para-
digm. We fi rmly believe that it offers a wide range of possibilities for innovation as 
a way of differentiation in this complex educational market, in a way where the 
possibility of success is higher from our point of view. This competitive advantage 
will be related to improved productivity and effectiveness with a better fi t with cus-
tomer needs, for example, of co-created products. 

 The fi rst important key point of our model is that universities involve both adult 
students and employers in a deep consideration of a proactive market orientation. This 
co-creation approach is one step forward from the market research techniques. 
Therefore, with this proactive market orientation, the adult student and employers take 
a part as collaborative partners co-creating value with the company for both the 
 university and themselves. The relation between these three groups has multiple points 
of interaction, in which the knowledge about individuals’ needs and expectations is 
generated in order to get a better understanding to satisfy all of these stakeholders. 
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 Finally, we suggest that one of the highest priorities for future research must be 
focused on this co-creation concept but from the company’s point of view, with the 
collaboration between companies, in our case the postgraduate institutions. In co- 
creation, from the company’s point of view, it will be necessary to review the desire 
and possibility for the postgraduate institutions to co-create value with other institu-
tions because they might not have enough skills, resources, and competence to 
develop it by themselves. Future research is needed to validate this model in other 
countries. Comparative studies can provide a better understanding of the variables 
affecting the successful application of this model.     

      References 

   Alsmadi M, Khan Z (2010) Lean sigma: the new wave of business excellence, literature review and 
a framework, engineering systems management and its applications (ICESMA), 2010 Second 
International Conference on 2010, IEEE, pp 1–8  

   Baldwin C, Von Hippel E (2010) Modeling a paradigm shift: from producer innovation to user and 
open collaborative innovation. Harvard Business School Finance Working Paper, (10–038), 
4764–09  

    Bowonder B, Dambal A, Kumar S, Shirodkar A (2010) Innovation strategies for creating competitive 
advantage. Res Technol Manage 53(3):19–32  

    Chapleo C (2004) Interpretation and implementation of reputation/brand management by UK 
 university leaders. Int J Educ Advance 5(1):7–23  

    Díaz-Méndez M, Gummesson E (2012) Value co-creation and university teaching quality: conse-
quences for the European Higher Education Area (EHEA). J Serv Manage 23(4):571–592  

     Enache I (2011) Marketing higher education using the 7 Ps framework. Bull Transilvania Univ 
Braşov 4(1):23  

    Gallouj F, Djellall F (2011) The handbook of innovation and services: a multi-disciplinary per-
spective. Edward Elgar, Northampton  

    Gustafsson A, Kristensson P, Witell L (2012) Customer co-creation in service innovation: a matter 
of communication? J Serv Manage 23(3):311–327  

   Hasche N (2006) Developing collaborative customer-supplier relationships through value 
co-creation  

    Holsapple C, Joshi K (2000) An investigation of factors that infl uence the management of knowledge 
in organizations. J Strat Inform Syst 9(2):235–261  

       Kotler P, Fox KF (1995) Strategic Marketing for educational institutions. Prentice Hall  
    Kotler P, Keller K (2009) Marketing Management: International Edition. Pearson Education  
     Kristenson P, Magnusson PR, Matthing J (2002) Users as a hidden resource for creativity: fi ndings 

from an experimental study on user involvement. Creativity Innov Manage 11(1):55–61  
    Kristensson P, Matthing J, Johansson N (2008) Key strategies for the successful involvement of 

customers in the co-creation of new technology-based services. Int J Serv Ind Managem 
19(4):474–491  

    Liu SS, Dubinsky AJ (2000) Institutional entrepreneurship—a panacea for universities-in- 
transition? Eur J Market 34(11/12):1315–1337  

    Maringe F (2006) University and course choice: implications for positioning, recruitment and 
marketing. Int J Educ Manage 20(6):466–479  

    Maringe F, Gibbs P (2009) Marketing higher education: theory and practice. Open University 
Press, Buckingham  

    Nambisan S, Baron RA (2009) Virtual customer environments: testing a model of voluntary 
 participation in value co‐creation activities. J Prod Innov Manage 26(4):388–406  

G. Ribes-Giner et al.



125

    Nocolescu L, Pricopie R, Popescu A (2009) Country differences in the internationalization of higher 
education–how can countries lagging behind diminish the gap. Rev Int Comp Manage 10(5)  

   OECD (2011) Education at a glance. OECD  
    Peralt-Rillo A, Riber-Giner G (2013) A proactive market orientation for the postgraduate 

programs. Dirección y Organización 50:37–47  
    Prahalad C, Krishnan MMS (2008) The new age of innovation. McGraw-Hill Professional, 

New York  
    Prahalad CK, Ramaswamy V (2003) The new frontier of experience innovation. MIT Sloan 

Manage Rev 44(4):12–18  
    Prahalad CK, Ramaswamy V (2004) Co-creating unique value with customers. Strat Leadership 

32(3):4–9  
    Pusina A, Basic H, Pestek A (2008) Active learning methods in the context of higher education 

reform. Zbornik radova Ekonomskog fakulteta u Sarajevu 28:132  
    Ramaswamy V, Gouillart F (2010) Building the co-creative enterprise. Harv Bus Rev 

88(10):100–109  
    Song JH, Adams CR (1993) Differentiation through customer involvement in production or deliv-

ery. J Cons Market 10(2):4–12  
    Taylor RE, Reed RR (1995) Situational marketing: application for higher education institutions. 

J Market Higher Educ 6(1):23–36  
   Temple P, Shattock M (2007) What does “branding mean in Higher Education?”. EAIR  
    Toivonen M, Tuominen T (2009) Emergence of innovations in services. Serv Ind J 29(7): 

887–902  
    Vargo SL, Lusch RF (2004) Evolving to a new dominant logic for marketing. J Market 68:1–17  
    Venkatesh U (2001) The importance of managing points-of-marketing in marketing higher education 

programs–some conclusions. J Serv Res 1(1):125–140  
    Voorhess RA (2005) Institutional research and new program development. New Dir Inst Res 

2005(128):29–39  
     Witell L, Kristensson P, Gustafsson A, Lofgren M (2011) Idea generation: customer co-creation 

versus traditional market research techniques. J Serv Manage 22(2):140–150    

12  Co-creation Innovation  Model for Masters Programs in the Universities



127M. Peris-Ortiz et al. (eds.), Innovation and Teaching Technologies: New Directions 
in Research, Practice and Policy, DOI 10.1007/978-3-319-04825-3_13,
© Springer International Publishing Switzerland 2014

    Abstract     Recent advances in computing and telecommunication technology have 
made powerful wearable computers available. They are always connected to a wire-
less infrastructure with batteries and last an entire day, all for reasonable price. 
Examples of such computers currently available on the market are Google Glass 
wearable intelligent glasses and the Sony Smartwatch wearable wristwatch. For the 
fi rst time, interconnected devices worn by the professor that communicate with a 
large computing infrastructure permit massive data extraction (known as “big data” 
resources), which can be data-mined to monitor the knowledge-building process, 
thus maximizing effi ciency in higher education environments.  

13.1         Introduction 

 The continuous increase in computing capabilities of digital personal devices (e.g., 
cell phones and tablets) has opened up the possibility of developing target-specifi c 
software applications for educational purposes. Over the past few years, several 
learning-targeted software applications have emerged. Their purpose is to provide 
personalized learning experiences through mobile devices (Looi et al.  2009 ). The inte-
gration of mobile technologies into the learning process is an important part of the 
development of technical-enabled advanced forms of education (Yordanova  2007 ). 
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Nowadays, pedagogical approaches present a combination of conventional lectur-
ing paradigms and ICT (information and communications technology) in an 
enhanced lecturing experience. The pervasive presence of mobile technology leads 
to the introduction of the mobile-learning (m-learning) based on ubiquitous wireless 
connectivity. In this scenario, wearable computers, such as wearable intelligent 
glasses, smartwatches combined with high-tech smartphones, or tablets, may be 
pointed out as the next step in educational technology in the classroom. 

 In this chapter, we propose a novel paradigm in technology-assisted education: 
the use of wearable computers connected to a wireless infrastructure in order to 
gather thoughtful data, monitoring the lecturing process in order to be processed, 
and targeting to maximize performance of the knowledge-building process.  

13.2     Wearable Computers Today 

 Different formats of wearable computers, from smartwatches to intelligent glasses, are 
already available on the market through major technology companies. Different fac-
tors that should be taken into account in adopting wearable computers are as follows:

•    First, the wearable computer has to provide a clear advantage at work and in day-
to- day tasks. Two key aspects are relevant here: underlying technical capabilities 
and the so-called application ecosystem. Technical capabilities of wearable com-
puters are expected to continue improving as far as better sensory capabilities 
and computing capacity are concerned, as has already occurred with cell phone 
technology (Lawler  2013 ). The software application environment is usually 
based on standard platforms, such as Android. This indicates that a large number 
of applications are readily available.  

•   Second, the wearable computer must be easy to wear. Of course, this should be 
achieved through proper ergonomic design. This way, it would be easy to make 
the habit of wearing the device. A long-term strategy depicted by some manufac-
turers is embedding wearable computers into clothing (McClusky  2009 ). 
However, this approach requires a sharp decline in hardware price.    

 After widespread adoption, educators must take advantage of the pervasive pres-
ence of these computers in the classroom. In using wearable computers, people will 
be able to learn wherever they choose, without needing to be tied down to a particu-
lar location, by using broadcast media and online access (Sharples  2000 ). Wearable 
computer technology combined with pervasive online connectivity makes the para-
digm of personal highly portable communication devices a reality. Following this 
early paradigm, it is clear that wearable devices in the educational environment 
must permit complete freedom of movement around the classroom. The light weight 
of these devices should make them non-obtrusive within the learning space (Looi 
et al.  2009 ), not interfering in the classic lecturing process for which most lecturers 
are trained. It is clear then that wearable technology is the right path in moving 
toward an enhanced lecturing process, strongly based on the traditional lecturing 
process, i.e., with minimum disruption in the classroom that we already know 
(Vallurupalli et al.  2013 ). 
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13.2.1     Wearable Computer Technology 

 Wearable computers are devices which provide information to the user, all while 
interacting with the environment. The fi rst wearable computer was made in the 
1960s by mathematicians Edward O. Thorp and Claude Shannon, comprising a 
computerized timer concealed in a cigarette pack, or in a shoe, that was used to 
predict the roulette (Thorp  1998 ). Since 1980, technology has reduced the size and 
weight of personal computers, thereby making “wearing it” a possibility. Over the 
past few years, the advances in high-performance sensors and microprocessors—
requiring less space and power—applied to wearable devices allowed the automatic 
capture of data while interacting with the environment (Martin and Siewiorek  1994 ). 
Wearable technology is applied to manufacturing processes, self-guided navigation, 
and medicine (Martin and Siewiorek  1994 ). However, some obstacles in bringing 
wearable technology into education still exist. 

 Wearable technology has been recently used within a medical educational envi-
ronment. For example, in 2013, Google Glass was used to explore different sce-
narios in cardiovascular practice, enabling fellows to improve their learning 
(Vallurupalli et al.  2013 ). In the feasibility study carried out at the University of 
Arkansas for Medical Sciences, streaming live video, recorded through the glasses, 
was transmitted via Wi-Fi or Bluetooth. This stream could be received by other fel-
lows who were using a smartphone, tablet, or personal computer. The main advan-
tage of using a wearable hands-free device in a medical application is that aid can 
be instantly sought from experts anywhere in the world without infringing on sterile 
precautions (Vallurupalli et al.  2013 ). 

 In the academic environment, hands-free use devices are also preferred (Starner 
 2002 ), so as to be able to interact within the classroom without needing to hold a 
device. Head-mounted displays can be used in the educational fi eld to show 
augmented- reality content, such as the Past Viewer system that overlays past and 
present scenes on a see-through display (Nakasugi and Yamauchi  2002 ). Wearable 
computing can also be useful for in-fi eld learning. In 2006, the National Institute of 
Multimedia Education developed a learning support system to provide appropriate 
location-awareness information in the fi eld (Osawa and Asai  2006 ). 

 In this chapter, we present the possibilities of using wearable technology to 
acquire and process data to effi ciently gain knowledge in higher education.  

13.2.2     Market-Available Devices 

 Technical advances in battery effi ciency, augmented-reality displays, and semicon-
ductor integrated circuit manufacturing have expanded the market for wearable 
devices as of the year 2013. Relevant wearable technology categories available on 
the market are shown in Fig.  13.1 . Firstly, we can fi nd smartwatches, which are 
computerized wristwatches with enhanced functionalities beyond timekeeping. It 
appears that the NL C01 Pulsar was the fi rst watch capable of storing 24 digits with 
calculation functionality in 1982. Since then, smartwatches have evolved into wear-
able computers running mobile apps, including other features such as a camera, cell 

13 Wearable Computers and Big Data…



130

phone, GPS navigation, and accelerometer. In January 2013, Pebble smartwatch 
was mass produced. In September 2013, the new watches Samsung Galaxy Gear 
and Sony SmartWatch 2 were launched.

   Another type of wearable computer devices are based on glasses. Google Glass 
is an optical head-mounted display (OHMD) that shows information in a smartphone- 
like hands-free format, enabling interaction with the Internet via voice commands. 
Although Google Glass is currently in a developmental stage, it is expected to be 
available to the general public in 2014. Other companies are also developing 
enhanced-reality glasses. For instance, Samsung has recently patented (as of 
October 2013) a new design for smartphone-connected sport glasses. There is also 
the possibility of developing your own intelligent glasses with commercially avail-
able components (Furlan  2013 ). 

 Wearable devices are also used as body sensors. Several activity-tracking devices 
are available, such as Nike’s Fuelband ®  or Jawbone’s Up ®  wristbands. Rest Devices’ 
Mimo is the fi rst wearable device oriented toward newborn babies that is able to 
detect changes in a baby’s temperature, motion, and respiration. 

 Figure  13.2a  shows some examples of next-generation wearable technologies. 
Recently, Google has applied for a patent to include laser projection in the Google 
Glass camera. A keypad cast would be projected on a hand and the camera would 
identify the number or letter pressed. In July 2013, researchers from the University 
of Tokyo developed a skin-like “indestructible” material that can detect pressure. 
Also, Nokia’s Facet watch with multiple display segments has been patented.

   The debate regarding the impact of technology development foresees that the 
global wearable computer market could be worth $10 billion within the next 3 years 
(Demianyk  2013 ). Recent studies (Rackspace  2013 ) indicate that 82 % of wearable 
technology users in the USA considered that employing cloud-powered devices 

Mimo baby
kimono

Google Glass Fitness trackers
Nike FuelBand

Jawbone
Up

Examples:

Smartwatches Intelligent glasses Body sensors and monitors

-Pebble Smartwatch
-Samsung Galaxy Gear
-Sony Smartwatch 2

  Fig. 13.1    Wearable device categories and notable devices available on the market as of 2013       

  Fig. 13.2    ( a ) Examples 
of emerging technologies 
for next-generation wearable 
devices. ( b ) Application 
scenario for interactive 
outside-class lectures using 
smartphone projector       
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enhanced their lives and 33 % of people surveyed said that these devices have helped 
in their career development (Beighton  2013 ). Also, more than half of the people 
polled highlighted that using wearable cloud-powered devices boosted their creativ-
ity and personal effi ciency (Rackspace  2013 ). 

 Legal and security implications of wearable technology must also be considered. 
For example, Google Glass and smartwatches with built-in cameras will enable the 
wearer to record everything in real time. This could open a security breach, enabling 
the transfer of sensitive or classifi ed information to a device outside the network 
(Demianyk  2013 ). Wearable device vendors and cloud providers are already work-
ing together to enhance the quality of data capture and analysis (Beighton  2013 ). 
This will be helpful in order to take better advantage of wearable technologies and 
related applications in the near future.   

13.3     New Classroom Interaction Paradigms 

 Personalized learning techniques should provide the students with more autonomy 
to chart their own individual learning paths. As defi ned in Looi et al. ( 2009 ), stu-
dents are no longer the passive recipients of knowledge. Rather, they are coproduc-
ers of the knowledge and they can decide what and how they want to learn. Using 
mobile technology makes it possible to “move” lectures outside the classroom, 
bringing them to real application premises such as company offi ces and subject- 
related facilities (hospitals, museums, manufacturing premises, etc.). 

 New smartphones with mobile projectors as shown in Fig.  13.2b  allow the pro-
fessor to project content anywhere. The smartphone can be used to display notes, 
slides, and audio and video content directly on the ceiling or walls at a close 
distance—Fig.  13.2b —reaching a size of up to 50″ (as large as a commercial TV). 
DLP pico projectors are becoming available in a variety of cell phone models. In 
addition to this, Google Research is working on Open Project, which can make any 
computer display projectable by using a mere smartphone (Negulescu and Li  2013 ). 
Figure  13.3a  shows the concept of Google Open Project that transforms the 

display

Smartphone

a b c

  Fig. 13.3    ( a ) Google Open Project concept transforming coordinates; ( b ) application scenario 
with projectable computer screen from smartphone; and ( c ) shared drawing pad projected from the 
smartphone       
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smartphone camera coordinates to wider display coordinates. This technology can 
be used for educational purposes, helping the professor to share dynamic diagrams 
and explanations during laboratory lessons by projecting from a smartphone directly 
onto the student’s laboratory computer, as shown in Fig.  13.3b . Also, this applica-
tion will enable sharing a drawing pad projected from the smartphone with the 
classroom, as represented in Fig.  13.3c .

   Using Google Glass and a smartwatch in the classroom enables the professor to 
collect important information regarding student knowledge building and to improve 
learning effi ciency. Figure  13.4a  shows the proposed application scenario devel-
oped at the Universitat Politècnica de València in November 2013.

   The smartwatch can be used to automatically change slides while speaking, 
enabling freedom of movement around the classroom. The professor can control the 
timing needed for each concept and the time consumed by each activity. 

 Google Glass technology can be used to obtain real-time updated information 
about each student achievement (including academic profi le) as shown in Fig.  13.4 . 
Using this information, the professor can provide personalized explanations to 
achieve more effective knowledge building. Intelligent glasses may also be used to 
monitor student reactions and to record the questions and answers raised during the 
lesson. As described in more detail in Sect.  13.4.2 , Google Glass could also be used 
for quick exercise corrections by scanning and processing a given test. Figure  13.4b  
includes a summary of wearable technology interaction proposed at the Universitat 
Politècnica de València.  

13.4     Big Data and Knowledge Building in Higher Education 

 The concept of big data indicates relatively large amounts of structured and unstruc-
tured data that require advanced processing algorithms in order to be fully analyzed. 
The kind of data and metrics employed vary depending on the entity type and the 
application scenario. Big data, in modern applications, implies that raw data is 
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  Fig. 13.4    ( a ) Using wearable devices to improve professor experience and student learning. 
( b ) Wearable devices interaction concepts under development       
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paired with metadata information that increases its value (Soman et al.  2006 ). 
Interpretation of big data can bring insight that might not be immediately visible by 
using traditional methods, fi nding hidden threads, trends, or patterns that may be 
invisible to the naked eye. These threads are of utmost importance to monitor and 
steer the knowledge-building process. 

13.4.1     Data Gathering by Wearable Computers 

 Wearable computers open up seamless gathering of valuable data, useful in moni-
toring and steering the educational process. Data gathering requires development of 
software applications supporting the higher education process. This data should be 
processed through new techniques to enhance the knowledge-building process. The 
three Vs—meaning volume, velocity, and variety (Laney  2001 ) referred to the chal-
lenge of data management—may be fully applied to the learning process. Massive 
quantities of data—from student reaction to a specifi c practice, answers, and time 
efforts—can be gathered from the wearable computers used by the lecturer. 

 Big data gathering implies that the data should be structured or completed with 
metadata. In particular, different data and metadata are proposed to be gathered in 
support of the learning process:

•    Concept data: By capturing slides that are presented in the classroom with wear-
able computers, software can monitor the exact time and date when a concept is 
presented, as well as the time spent on each concept. This data can be stored for 
documentation purposes. In this way, lecturing staff can be sure as to the exact 
number of concepts to which the student has been introduced over the several 
years of studies that form higher education curricula.  

•   Audio metadata: Wearable computers can be used to record the audio from a 
face-to-face tuition in order to complete the concept data. Audio recording and 
processing is not only important for documentation purposes—so as to make it 
available online to other students—but it also enables identifi cation of the stu-
dent response (e.g., murmurs) while given concepts are presented. Metadata 
about the presence, level, and duration of murmurs is valuable to the lecturer.  

•   Video metadata: Wearable computer glasses used by the lecturers enable them to 
gather video data that can be in-device processed in order to evaluate the degree 
of stress experienced by the student (heart-rate monitor) in the classroom. This 
information can be combined with concept data in order to clearly pinpoint the 
concepts that are most diffi cult for the student.  

•   Examination metadata: The development of a real-time correction of “live” tests 
enables automatic linking of the concepts presented in the classroom to the 
degree of knowledge building developed by the students. This requires a back- 
offi ce infrastructure for presenting tests, linking the evaluation to the concepts 
presented. In-device processing can also be used to quickly gather correction 
data from tests or problems carried out in writing by students.     
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13.4.2      Wearable Computer Software Applications in Lecturing 

 Several applications whose purpose is to maximize performance of the lecturing 
process in higher education by using wearable computers are being developed at the 
Universitat Politècnica de València. Some examples are as follows:

    A.     Presentation slide control and student response monitoring  
 This application presents the slides used in the classroom on an overhead 
 projector. The slides, which move forward via the lecturer smartwatch, are 
 rendered by an Android cell phone. This application can be seen in Fig.  13.5 . 
It records the time spent on each slide, as well as the voices in the classroom. 
Audio  information is processed off-line in order to evaluate the degree of diffi -
culty the students are experiencing with each slide.

   If the lecturers use smart glasses, they can detect the emotions of users upon 
interacting in an e-learning environment (Lisetti and Nasoz,  2004 ). Several 
devices can be used to collect data from users’ emotional states: a webcam with 
an integrated microphone (mostly available currently at higher education facili-
ties), Kinect for face feature extraction, or even a more sophisticated sensor belt 
with ECG, GSR, and respiratory rate sensors (Santos et al.  2013 ). Student emo-
tional response during different activities (group activities, problem solving, 
questionnaires, exams, etc.) can be useful for the professor in evaluating student 
performance evolution (Chalfoun and Frasson,  2011 ). 

 This application could be further extended, thus eliminating the need of a cell 
phone, by using wearable glasses as shown in the example depicted in Fig.  13.5 . 
   When the professor is wearing Google Glass, he or she can record the questions 
(and answers) of the students during the lesson. It is also possible to identify a 
student during the lecture and obtain real-time information, with updated records 
from his or her previous evaluation. The professor will have exact information 
regarding the topics each student has understood correctly and which topics 
need to be reviewed. This is similar to the health application scenario, where the 
doctor can look at a patient’s medical fi le.   
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- Review topic #
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  Fig. 13.5    Example of data processing with wearable technology being developed at Universitat 
Politècnica de València       
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   B.     Examination and student metric extraction in the laboratory  
 This application takes advantage of the computing infrastructure present in the 
laboratory. The laboratory time is scheduled to practice the concepts previously 
introduced in the theoretical lessons; oftentimes, ordinary examinations during 
laboratory sessions are not accurate and are time-consuming. Using online exer-
cises and questions at the end of the laboratory lesson makes it possible to assess 
the concepts learned by students in a quick and interactive fashion. A monitor-
ing panel system has been developed at the Universitat Politècnica de València, 
applying tailored deep data-mining to track the knowledge construction process 
of engineering students (Llorente and Morant  2011 ). Data- mining can be 
applied to evaluate the knowledge building of a given concept. If students 
observe a question for too long and change the selected response several times, 
this indicates that the answer is unclear to the students. The results from the 
monitoring panel are presented to the lecturer in wearable intelligent glasses 
when looking at a student, so the lecturer can immediately be aware of the dif-
fi culties a specifi c student is experiencing in laboratory assignments. Also, tests 
solved by hand could by corrected real time with the optical character recogni-
tion (OCR), a function of intelligent glasses, as shown in Fig.  13.5 . The test can 
be identifi ed with a quick response (QR) marker and the student score can be 
automatically calculated.       

13.5     Conclusion 

 This chapter proposes the application of recent advances in wearable computer 
technology in order to enhance student knowledge building in higher education 
programs. The availability of reduced and low-cost processors enables the wearable 
technology market to evolve, with devices such as smartwatches and intelligent 
glasses. Wearable computers allow one to always be connected to a wireless infra-
structure over the course of an entire day, all at a reasonable price. In this chapter, 
we propose a combination of devices worn by the professor that are connected to a 
computing infrastructure. This infrastructure enables extraction of big data resources 
for more effi cient knowledge building. The application recently developed at the 
Universitat Politècnica de València includes the use of a smartwatch to automati-
cally change slides while speaking (permitting free movement around the class-
room) and to control and monitor the time consumed by each topic or activity. 
   Intelligent glasses, such as Google Glass, can be used to obtain updated information 
in real time regarding each student’s achievements, including their academic profi le. 
With the combination of wearable technology and big data processing, the professor 
is able to provide personalized explanations and guidance to the student, thereby 
achieving more effective knowledge building.     
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    Abstract     The integration of theory and practice, together with the development of 
academic skills becomes an important educational objective. The case teaching 
method makes the participants integrate concepts and apply their profi ciency to the 
solution of a real-life problem with the progression of their personal skills such as 
communication, discussion, active listening, etc. In conjunction, the numerous pub-
lications on the case-method reveal several problems when it is applied with early 
years    undergraduate students. This paper describes our experience in adapting the 
case-method to teach business strategy to an earlier year undergraduate student 
undertaking a degree in business administration. The activity has been traced fol-
lowing the protocol defi ned for designing learning activity by the Instituto de 
Ciencias Educativas (ICE) of the Universidad Politécnica de Valencia (UPV).  

14.1         Introduction 

 The actual modern defi nition of the case-method was fi rst used at the Harvard 
Business School in 1912 (Mesny  2013 ) introduced by Christopher Langdell, Law 
Professor at the Harvard Law School (Gallego et al.  2013 ), having its theoretical 
roots in constructivism (Webb et al.  2005 ). It could previously be associated with 
the use of the case-method in education in medieval times, when it was employed 
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for solving moral or religious problems (Gallego et al.  2013 ) or the Socratic dis-
course in ancient Greece(Roy and Banerjee  2012 ). Today the teaching of case- 
method has become a very popular mode of pedagogy, especially in Business 
Schools, all around the world (Roy and Banerjee  2012 ). 

 Nowadays there are two highly acclaimed case-teaching styles, the Harvard 
case-method (HCM) and the relatively recent McAleer interactive case analysis 
(MICA). The original Harvard case-method is decision-focused, where the reader 
assumes a particular decision maker’s role in a real situation, which is generally a 
management executive (Mesny  2013 ). The teacher acts as a promoter of discus-
sions and the students have to come prepared and ready to participate actively in 
the class discussions. The MICA has the teacher in a secondary role, and places 
the student in control of the discussion (Roy and Banerjee  2012 ). The cases-
methods can be divided into technical problem solving cases, short structured 
vignettes, long unstructured cases, ground-breaking cases, and anecdotes (Harling 
and Akridge  1998 ). 

 In general, the case-method places the student at the center of the educational 
process and transfers signifi cant responsibility to the student for that which is 
learned (Golich  2000 ). It places much greater demands on the student and educator 
than the traditional lecture approach does. But on the other hand, it increases the 
level of retention compared to standard lectures (Harling and Akridge  1998 ). The 
professor becomes an orchestral director who cannot create music (learning) alone, 
where music will depend on each individual working together with the team as a 
whole (Golich  2000 ). The role of the professor changes from information provider 
to facilitator. The instructor must listen, attend to and comprehend student state-
ments (Webb et al.  2005 ). The case-method helps the student to understand com-
plex issues, to discuss politically or socially charged concerns, and to engage in 
informative, focused discussion (Kunselman and Johnson  2004 ). The case-method 
process can give curricular content (knowledge) and skills or competencies, such as 
writing, speaking, listening, information acquisition, critical thinking in a real-life 
environment (Golich  2000 ), problem identifi cation, situation analysis, alternatives 
evaluation, team work and decision-making, better than the lecture method (Kester 
et al.  2004 ). 

 A characteristic feature of the method is that the professor has to assess in the 
student’s process toward reaching a solution in the absence of a single correct 
answer. Because of this, the success of the case study method is critically dependent 
upon student preparation (Roy and Banerjee  2012 ) and the professor’s knowledge 
of the didactic technique (Gallego et al.  2013 ). Therefore, the students who do not 
prepare the case or ignore homework will subsequently miss the related points in 
the seminars, behave passively in case discussions, or miss the conceptual elements 
in experiential exercises (Bacdayan  2004 ). Nowadays, due to culture changes, crisis 
or larger classes that makes students anonymous, or perhaps the teaching evaluation 
techniques related to student survey or several other potential causes, means more 
students with a reduced level of preparation. Therefore it is necessary to deal with 
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the problems, with a solution like quizzing 1  (Bacdayan  2004 ), so herewith we will 
present a modifi cation of the Harvard case-method adapted to earlier year 
undergraduates. 

 Before starting it has to be point out that the case-method has also been criticized 
as not being true to managerial reality, due to its inability to capture the complexity 
and entirety of the business environment and organizational life (Parast  2010 ), or 
not being able to work double-loop learning 2  (Argyris  1980 ). Also the undergradu-
ate students   , without work experience and without the basic concepts, theories, 
models, and analytical techniques, are not prepared to handle a case. In addition, it 
can be quite ineffi cient in terms of transmitting factual information (Kester et al. 
 2004 ). Harvard School solves the problem with the initial course by combining 
teaching notes before dealing with cases. It consolidates the best of both worlds, 
cases and lectures. In a student survey it was confi rmed that in the initial courses 
there should be more lectures than cases, whereas in the latter courses the opposite 
should be true (Kester et al.  2004 ).  

14.2     Learning Activity 

14.2.1     Introduction 

 The activity described below is within the subject “Strategy and Organizational 
Design” in the Business Administration degree at the UPV. The subject is a manda-
tory option in their second year. It has an assignment of 6 credits (3.5 Theories and 
2.5 Practices) and is given in two groups, one in English and the other in Spanish. 
The experiment was conducted in the English-speaking group. 

 The scholars conducted a series of theory sessions before the activity. This prac-
tical lesson has the purpose of reinforcing the concepts introduced in the previous 
lectures, with the analysis of a real case, closely related to student interest and 
knowledge. Most students have no work experience. 

 In previous years, students were accustomed to go to seminars with a quick case 
reading or even without any preparation, therefore attending without the required 
prior process of refl ection for the case discussion. 

 For the presentation of the activity, the guidelines recommended by the ICE of 
the UPV (Instituto de Ciencias de la Educación  2006 ) for the description of an edu-
cational activity were followed. First the activity is presented, then the results 
obtained and fi nally the conclusions.  

1   Short, relatively frequent test on a limited amount of material. 
2   Double loop learning is when the student has to make corrections of his underlying policy or 
assumption in his learning process. 
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14.2.2     Learning Activity Description 

14.2.2.1     Subject 

 The focus of the activity is “business strategy” and is based on concepts introduced 
in the previous theoretical lectures 1–4 (Hervas-Oliver  2013 ). It has the aim that 
students evaluate the company strategies in a real case. It also has other secondary 
objectives such as introducing strategic concepts that will be further deepened in the 
following theoretical lectures.  

14.2.2.2     Moment and Number of Students 

 The session was held on the 11th of March (12:30–14:30) 3  in the middle of the 
semester. The group had 35 students.  

14.2.2.3    Learning Activity Technique 

 The case-method technique was selected as the main line with a modifi cation. They 
were encouraged to select a role from a given list with several questions, and with a 
personalized team studying a task of performing a short presentation. 

 The market segment to work on was the European football sector and the different 
strategy, business scopes, competitive entry barriers, etc. For the introduction of the 
subject it was suggested that the students fi nd information in newspapers, on the inter-
net or in books. Also it was recommended they read the case “Manchester United, 
brand of hope and glory” (Perry  2005 ) given in the book “Direcciones Estratégicas” 
(Johnson et al.  2006 ,  2008 ). The initial student presentation served as an introduction 
for the class case analysis and as a starting point for different discussions during the 
session. It gave the opportunity to explore the different key aspects of each role.  

14.2.2.4    Objectives 

 As previously discussed, the session has a variety of goals, all of them framed in 
order to develop both generic and specifi c competences of the subject (Hervas- Oliver 
 2013 ). The competences have been set up following the requested adaptation to the 
degrees of European Higher Education standards (Amer-Boixareu et al.  2012 ) as:

    (a)    Specifi c competences:

•    Analyze the environment, its key success factors, and the barriers to entry, 
cooperation and competition.  

3   In Valencia, from 1st to 19th March at 14:00, a collective recreational activity is performed in the 
town called the “mascletà” with large student numbers absent from classrooms. 
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•   Analyze the corporate strategy, resources and capabilities, brand manage-
ment, customer identifi cation and actions for each segment.  

•   Use the various tools presented in the course (SWOT, PEST, etc.) for sce-
nario analysis.  

•   Identify the culture, values, and company’s strategic plan.  
•   Analyze the business strategy, differentiation, competitive advantage model.  
•   Diversifi cation.      

   (b)    General skills

•    Instrumental skills such as analysis, synthesis, planning (5 min maximum 
per group), and searching for information management, written and oral 
communication. All in English (a second language for most participants).  

•   Interpersonal skills such as teamwork or international context analysis.  
•   Systemic skills such as research information, proposed suggestions, and 

steps to take by the companies.       

14.2.2.5      Development 

 Around a month earlier it was requested that the students created groups of around 
six members and chose one of the proposed roles for a presentation. At the same 
time it was recommended that they undertook some reading for their initiation into 
the subject (Johnson et al.  2006 ,  2008 ) and it was requested they deepen and 
broaden their knowledge of the subject using the internet in order to access more 
recent data. 

 Also a rubric about a correct presentation was facilitated (Marín-Garcia  2009 ), 
so the student would have a proper view on how a presentation should be (Babiloni 
et al.  2010 ). 

 The roles offered were: 
  Type 1 : Manchester United Fans

  You are a group of local fans of the Manchester United since you were born, living in the 
neighborhood of the Old Trafford Stadium and you have to present to the class your views 
on a SWOT (Strengths, Weaknesses, Opportunities y Threats) of the club today in relation 
to your fan club. 

    Type 2 : Manchester United Managers

  You are a group of managers in Manchester United and you have to present your analysis 
on a SWOT (Strengths, Weaknesses, Opportunities y Threats) and your proposal for the 
future. 

    Type 3 : Valencian Manchester United Fans

  You are a group of Manchester United fans in Valencia that have been following the club 
since 2 years ago, and you have to present your comparative analysis of your local team 
VCF-Valencia with Manchester United. (fi nance, projects, market strategy …) 
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    Type 4 : Manchester United investor

  You are representatives of a group of investors that have to present to your group the reasons 
to maintain the investment in Manchester United, or why you recommend to sell. 

    Type 5 : Manchester United Competitors

  You are members of the board of administration of a big competitor of the Manchester 
United (Chelsea, Real Madrid, Barcelona …) and your president has requested your analy-
sis of Manchester’s strategy and a proposal of several actions for your club with their pos-
sible weaknesses and benefi ts. 

   Two videos were selected for the conclusion. The fi rst one was about Real 
Madrid where their new resort “Real Madrid Resort Island” was presented 
(Ecodiario.es  2013 ). The video provides a different view of the usual business 
model that is expected from a football club, as it presents an alternative of diversi-
fi cation. It is a tourist park located in the UAE, with an investment of $ 1 million 
and it is due to open in 2015. The video is introduced to open up the idea of busi-
ness alternatives in areas not previously considered by the students. The second 
video, as a starting point for the next session is a CNN news report from 6/2/2013 
on the company Mercadona which shows continued growth despite the crisis 
(CNN  2013 ). 

 The student presentations were made in the order they had roles assigned. At the 
end of each presentation, the fl oor was opened for requests and questions. This time 
was also used to highlight the main topics and elevate open question to the class to 
start the discussion. On the classroom blackboard, the main concepts were brought 
together from each presentation along with the refl ections arising from the class 
discussion (following the case-method technique). 

 After the last presentation, we reviewed all the concepts highlighted in the differ-
ent presentations in order to give a complete overview. Then student teams were 
asked to propose an action suggestion that their company should undertake with all 
the information analyzed. At the end, if suggestions like the R. Madrid resort were 
not raised, the video was used to close the session and open up such creative ideas 
as an alternative to traditional lines of business.  

14.2.2.6    Evaluation 

 For the evaluation of the session, the information presented by the team, the quality 
of the presentations, the clarity of their exhibitions, participation in the exhibition of 
all its members, and the comprehension of the contents as indicated in the rubric 
were all taken into account. Regarding the case-method, the evaluation was based 
upon participation, level of arguments (Harling and Akridge  1998 ), and active lis-
tening (Golich  2000 ). The session has 0.25 out of 10 of the fi nal grade of the course. 

 In another online session, designed to ensuring that the concepts had been 
learned, each student was asked at the end of the session to highlight a concept that 
had impacted them most.  
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14.2.2.7    Times 

 The class lasted 2 h with exposures of 5–7 min, plus 5–10 min to highlight impor-
tant elements of each presentation, writing them on the board and undertaking class 
discussions. The remaining 10 min were used for the video presentation. The ses-
sion requires previous individual work and teamwork of 2–3 h for researching infor-
mation, joint review, and presentation.  

14.2.2.8    Material 

 We used a projector, whiteboard, audio, and a computer with wireless mouse for 
presentations.  

14.2.2.9    Observations 

 Students are often motivated to fi nd information on this topic, football. On the other 
hand, the fact of having to explain it in front of their peers gives the necessary pres-
sure to work hard on it. A priori, it was argued that students used to attend the les-
sons without having read the cases, but with this methodology for the case-method 
we can see self-motivation before the session, allowing a successful development of 
a strategic analysis of the company, industry, brand development, etc.  

14.2.2.10    Recommendations 

 At the beginning of the session it is decisive to reinforce active listening and to fol-
low the defi ned times for each presentation, in order to have enough time for the 
discussions. Also, it is important to remember that the objective is to take decisions 
and actions supported with the tools learned. And it is interesting to highlight the 
main participation points at the end of each presentation.    

14.3     Results 

 The session was very fruitful. The    students were identifi ed with different roles and 
copious information was provided (internet, accounting, newspaper, etc.). To the 
extent, the original case (Perry  2005 ) was quickly treated and new problems were 
analyzed with well worked solutions. 

 Also, as the interventions were short and the discussions were animated over the 
different conclusions, the session was rich with interesting discussions. A last 
review of all the main points of the session was done in order to give a general view 
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of the concepts learned, so the students left with a feeling of a great effort done, 
completing the feedback cycle (Golich  2000 ). 

 After the session, students were asked to rate the lesson and if they would recom-
mend it to a friend (anonymously). The overwhelming response was “yes” with a 
rating of 3.86 out of 5 (5 being the most positive). One thing that was appreciated 
highly was the concept of teamwork, where each group member is responsible for his 
learning as well as the other members of the group (Goméz-González et al.  2012 ).  

14.4     Conclusions 

 When working on a subject close to the students (football teams), the interest in 
interest is easily achieved, a basic requirement in order to maximize their direct 
involvement in their own learning process (Bain  2011 ). Also the students gain con-
fi dence as they can solve or identify the problems with the newly introduced analy-
sis tools. And fi nally, the challenge of making a public presentation adds greater 
concentration and interest, a equivalent pressure of quizzing (Bacdayan  2004 ), in 
doing their homework. 

 The case was also done in the Spanish group, but following the pure Harvard 
methodology for the case-method as reading, preparing several questions at home 
and getting to class ready for the discussion on the professor’s open questions. It 
was found that the main body of the students arrived at the session without having 
read the material, without investigating the information available on the internet, so 
the group had to be given 20 min of the session to let them read it. 

 Instead, the English group had undertaken previous study, with the class-based 
activity, internalized concepts and even changed underlying assumptions or per-
sonal goals (double-loop learning). Also, the students were able to answer questions 
such as “what are they for? Once I have it what can I do?” regarding tools previously 
introduced in the theoretical sessions, such as SWOT. 

 The lesson was done with the assistance of all the students enrolled despite the 
“mascletà.”     
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