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REINVENTING UNIVERSITY IN THE XXI CENTURY: NEW THEORIES
AND NEW PSYCHO-PEDAGOGIC MODELS FOR TEACHING AND
LEARNING IN THE INTERNET

M.A. Garito

International Telematic University UNINETTUNO / President/Rector / Professor Emeritus in
Psychotechnologies (ITALY)

Abstract

The existence of an Internet network, external to man, including interconnected digital memories, has
completely changed the processes and mechanisms of production and transmission of knowledge, of
research and learning; it has been more and more affecting knowledge communication languages. By
now, the Internet has evolved into a global platform, ever richer of contents and it is actually becoming
the major infrastructure for knowledge exchange among people. Today every university should con-
form to the changes brought about by the Web, as it happened for many institutions that deal with con-
tents production. All over the world a lot of discussions are going on about the role universities are
playing and will be more than ever playing in the global network. The fast spreading of virtual campus-
es and the posting of videolessons of lectures belonging to different universities across the world in
the Internet and the creation of global network for higher in which teachers and students from different
places of the world participate in the collaborative construction of knowledge is not a utopia. By now a
new “intra muros” and “extra muros” educational and training space is developing. New spaces of ac-
cess to knowledge through the Internet can be everywhere: on PCs, on smartphones or on tablets and
everybody can have access to knowledge with no limits of space and time. Creating an infrastructure
for the higher education of the XXI Century involves adding to the university physical buildings a tech-
nological infrastructure: the Internet, which is an interactive and collective communication place, has
its basis, as its peculiar richness, the direct involvement of its users in the creation as well as in the
exploitation, of contents. Of course, in case you want to use a technology as Internet, to activate
teaching and learning processes, it is necessary to apply theoretical models useful to allow for con-
structing methodologies and languages suitable to teach and learn through the technologies. Re-
search work on this issue is constantly evolving along with technological evolution. This presentation
will illustrate the research activities whose results allowed to design and realize the Didactic Cyber-
space of the International Telematic University UNINETTUNO, which is based on a systemic approach
and on a new psycho-pedagogic model.

Keywords: Online Learning Environments, Psycho-pedagogic Theories and Models, Innovation, Inter-
nationalization.

1 INTRODUCTION

The existence of an Internet network, outside man, including interconnected memories, deeply
changed knowledge production and transmission. Today every university should adapt to the changes
brought about by the Web, as it happened for many institutions that deal with contents production. All
over the world a lot of discussions are going on about the role universities are playing and will be more
than ever playing in the global network. The fast spreading of virtual campuses and the posting of
videolessons in the Internet confirms that in the next years university students, teachers and lecturers
will be ever more working within inter-university networks.

Today the transformation of the university is no longer only an option, but an imperative, an essential
need in this new scenario. Traditional universities, that, since their origin, have been characterized
themselves as centers of the knowledge production, are forced to revise their organizational and edu-
cational models, the role and functions of teachers and students, their physical structuring, their lec-
ture-halls, their research laboratories, the spaces themselves shared by the students. By now, a gen-
erational clash of enormous scope is emerging within our academic institutions. The criticisms to the
university advanced between the end of the '80s can be defined as "waiting ideas": waiting for the new
Web and for a new generation of students, the digital natives, able to effectively put in question the old
model of university. The convergence among the new Web, the new students’ generation, the needs
of the global knowledge economy and the shake-up of the economic crisis is starting a “perfect storm”
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for the universities and everywhere there are signs of an imminent change. The creation of a global
network for higher education in which teachers and students from different places of the world partici-
pate in the collaborative construction of knowledge is not a utopia; there are already several examples
that brought a new vitality to the universities: very soon they became the protagonists of a networked
global economy, such as the consortia among universities and companies that developed an ‘“intra
muros” and “exfra muros” educational and training space. New spaces of access to knowledge
through the Internet can be everywhere: on PCs, on smartphones or on tablets and everybody can
have access to knowledge with no limits of space and time. Computer networks put an end to the one-
way communication of knowledge by introducing a new communication paradigm and allowing the
student to:

e Access the content of a dynamic knowledge that he himself can enrich and make available for
others;

e Start, even at distance, new communication and interaction relationships between students and
teachers.

Today the Internet allows for transmitting directly from the university to the student, lectures, multime-
dia products, databases, self-assessment systems, tutoring support, practice work, virtual laboratories
and the organization of exams. The Internet has greatly enlarged the range of educational solutions
bringing to the user’'s home not only information but even “learning” and “structured knowledge” pro-
moting collaborative learning among users of different countries of the world within dynamic virtual
spaces.

We have to recognize that nowadays it is no longer school classrooms or university lecture-halls the
only places where teaching is delivered, but anybody, anywhere, if he has the technological equip-
ments and appropriate materials, can build an environment of his own to carry on his own learning and
self-learning process. Physical distances are overcome, people and cultures really come together
within a global system of communication that changes even our way of living, of learning and of think-
ing and that allows to start a concrete trend of innovations and enhancement of the higher education
system.

The problem, therefore, common to all the universities in the world, is no longer whether education re-
produces social inequalities or not, but how to adapt better to this system and how to create systems
within the context of a globalized economy that could develop open and integrated teaching and learn-
ing processes, by using the different languages for the communication of knowledge, as well as by
operating without boundaries and limits of space and time.

Distance university, in the new context, is not an alternative to traditional universities, but it represents,
even for them, a new opportunity and a new way to perform its own teaching and research functions.
Today distance university can help traditional universities to develop products, process and system
innovations.

In order to develop learning processes, we should use theoretical models useful to allow for construct-
ing methodologies and languages suitable to teach and learn through the technologies. An example
related to this are the activities and research work developed by the International Telematic University
UNINETTUNO.

This research work allowed University UNINETTUNO’s researchers for a continuous monitoring of the
potentials of the various technologies to connect their development to new knowledge communication
models in order to be able to rely on a consistent body of theoretical and operational knowledge grant-
ing a fair balance between the technological-engineering components and the cognitive, methodologi-
cal, cultural and educational components specific of education.

This type of interdisciplinary research involves experts in many different fields: cognitive science, psy-
chology, pedagogy, linguistics, computer science, software engineering, Big Data, sociology, anthro-
pology. The research work conducted on in this field are constantly aimed at analyzing the way in
which technologies affect our conscious and unconscious strategies of information processing. Re-
search work is conducted on the impact of the screens of TVs, PCs, smartphones on our way of living,
perceiving and thinking. The languages and methodologies used for implementing teaching and learn-
ing processes are analyzed from an historical perspective: from the Socratic method, linked to oral
language, to the methodologies used in written texts where the organization of knowledge, structured
according to chapters and paragraphs, corresponds to the logical and sequential development of the
content to be transferred.
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Within the research activity we keep on analyzing:
¢ Models of interaction between teachers and students, based on the Socratic method;

e Hypertextual, multimedia, cooperative and collaborative languages to be connected to the
methodologies for designing and realizing distance courses;

e Languages to teach through videolessons in order to develop cognitive processes and long-
term memory;

e Organizational models for Internet-based educational structures.
These research activities allowed to:

o Identify the complex interrelations existing among communication technologies, cognitive pro-
cesses and educational models;

e Assess the soundness of the hypotheses applied to the teaching and learning models imple-
mented in the cyberspace of the International Telematic University UNINETTUNO;

o Assess the efficiency and effectiveness of the organizational model of the educational structure.

The results of this research work allowed to design and realize the didactic cyberspace of the Interna-
tional Telematic University UNINETTUNO, based on a systemic approach relying on proved
knowledge related to learning theories and on the potentials and development of the technologies
leading to a constant evolution of the psycho-pedagogic model. The design and realization of the edu-
cational processes are focused on the students and on the learning communities.

The psycho-pedagogic theories being applied are mainly linked to socio-cognitive constructivism and
allow to use the Internet to realize constructive and collaborative teaching and learning environments,
essentially characterized by:

e Synchronic and asynchronic interactive and bidirectional communication;
e Student’s active participation in the construction of knowledge.

In the didactic Cyberspace students are continuously stimulated by the professors-tutors to become
active constructors of knowledge and to identify the most appropriate paths and tools to achieve their
objectives. The acquisition of knowledge is dynamic rather that static, multimedia rather than linear
and systemic rather that systematic. A new psycho-pedagogic model has been created, which is char-
acterized by the shift:

— From teacher’s central role to the student’s central role;

— From knowledge transfer to knowledge creation;

— From integration between theory and practice;

— From a passive and competitive learning to an active and collaborative learning.

In the didactic Cyberspace several learning environments were included and in each of them a training
session was realized based on a specific method meant to triggering teaching-learning processes:

e With the videolesson we use a symbolic-reconstructive learning model linked to the teaching
classic mode and, thanks to the links to various kinds of training materials, it is possible to study
in a multimedia and hypertextual way;

o With the virtual laboratories it is possible to check and enhance one’s own knowledge and skills
according to a “learning-by-doing” mode;

e With the chats, forums and virtual classrooms, 3D environments systems through web-based
meetings, it is possible to promote collaborative learning and share the various steps of the
learning process with other students belonging to different linguistic, cultural, political, religious
and social backgrounds.

In each environment it is possible to simultaneously integrate each single learning mode with the other
ones. The learning activity is structured in such a way as to promote the transfer of knowledge accord-
ing to different modes:

e From simple to complex (videolesson and intelligent library);

e From theory to applicative projection (learning by doing in virtual laboratories);
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e From guided exercises to searching the World Wide Web (webographies and bibliography);

e From individual study to interactive dialogue between teacher and students and among students
(collaborative learning based on communication tools and synchronic and asynchronic sharing).

2 VIDEOLESSONS

In UNINETTUNO psycho-pedagogic model the videolessons play a major role; digitized and posted
online in learning environment designed to allow their hypermedia use thanks to their indexing by is-
sue, modularity and inclusion of bookmarks: timed hypertextual links to more-in-depth study materials
related to what the professor speaks about in given section of the videolesson. Through an interface
designed by UNINETTUNO the student can navigate through the videolessons, moving from one les-
son to the other, within the same videolesson, using indexing allowing to select a specific sub-issue
treated by the video professor and play the video to the second in which the professor starts to treat
that specific issue or among the more-in-depth materials related to that specific video lesson, by
means of the box at the right of it. In addition, in some specific moments, a bookmark, a lighting signal
highlights one of the types of more-in-depth study materials listed in the box at the right of the video,
indicates to the student that a specific more-in-depth study material associated to what the professor
is speaking about in that specific moment of the videolessons. This way, the learning process be-
comes an hypermedia process: the student can access more-in-depth contents suggested in real time
by hypermedia bookmarks structured by UNINETTUNO professors and researchers that allow him di-
rectly access to books and articles, that is to say texts, lecture notes, produced essays, selected and
made available by professors and tutors, CD—Roms, multimedia materials, photo galleries, films as-
sociated to videolessons; bibliographical references and selected lists of websites, collections of refer-
ences to external materials validated by professors and tutors experts of each single course in scien-
tific terms.

3 COLLABORATIVE LEARNING

Great importance is attached to the collaborative learning activities that take place through the system
of Interactive Classrooms as well as in the tridimensional worlds of the Virtual Classrooms on Second
Life available on UNINETTUNO'’s platform. In the three-dimensional virtual classroom of UNINETTU-
NO’s Island of Knowledge, students and teachers-avatars develop learning processes experimenting
a new immersive-collaborative learning dimension. The students use interactive tools, they make prac-
tical exercises, mid-term assessment tests, dialogue and learn in a cooperative and collaborative way
and become active constructors of knowledge.

The utilization of a virtual world and of avatars as representations of one’s own virtual body enhance
involvement and participation, an essential feature of both educational and social interaction. The
three-dimensional virtual world is becoming a more and more interesting tool for uniting the two di-
mensions, the one which is more linked to education and the one that is more linked to socialization
and entertainment. The aspect of social interaction, as a starting element for implementing
UNINETTUNO’s psycho-pedagogic model, finds a more appropriate environment for developing con-
structive and collaborative learning processes and socialization processes in three-dimensional virtual
classrooms.

4 INTERACTIVE CLASSROOMS

In UNINETTUNO Interactive Classrooms teachers and students utilize interactive tools, they carry on
practice work, mid-term assessment tests, exam simulations, they discuss and learn in a cooperative
and collaborative way and become active constructors of knowledge. These collaborative learning en-
vironments allow to adopt the “flipped classrooms” pedagogic model: students are led to acquaint
themselves on the issues related to the planned discussion; then they study the videolessons, the ref-
erence texts, the books, the lecture notes, articles, essays, thus preparing themselves to face the de-
bate with teacher-tutor. UNINETTUNO Interactive Classrooms allow teachers and students to adopt
various educational interaction modes.

4.1 Teaching Processes and Procedures

The teacher/tutor sets up a working environment that allows the participating students to work in prac-
tice on the documents and software packages prepared by the teacher; during the first phase of the
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session, the teacher/tutor shows the students specific procedures and processes, using functionalities
of applications and sharing integrated to the Interactive Classrooms systems; during the second
phase, the teacher/tutor proposes to the students real-time exercises in which the students repeat the
procedures they have just learnt with the teacher’s help; the teacher/tutor intervenes only if the stu-
dents move away from what is envisaged by the expert model.

4.2 Collaborative Project Works

The teacher/tutor prepares an exercise in which the students are asked to handle, in a practical and
collaborative way, the theoretical knowledge they have just learnt; the teacher shares with the partici-
pating students the working environment that was created carrying on activities including creative and
collaborative writing, preparation of technical documents (i.e. : business plans, marketing plans, anal-
yses and reports), team work, cooperative work on specific technical software packages; at the begin-
ning of the session the teacher/tutor presents the exercise and shares the working environment with
the students; in addition, the teacher gives the control of the working environment, one by one, to the
students who will physically work on the set-up software package following the suggestions resulting
from the group discussion; the realized product can be re-used in the following sessions, whereas the
final product as well as the single “revisions”, collaboratively created in each session, can be evaluat-
ed through the tracing system.

4.3 Exam Tests Simulation

Using this digital environment the teacher/tutor organizes a simulated exam test; the teacher/tutor
prepares a structured assignment like those that will be worked out for the exam papers; at the begin-
ning of the session, the teacher/tutor submits the paper to all the students who are connected and fix
its timing, as that of the actual exam tests. During the exam tests the students can ask for help on
specific issues being treated and the teacher/tutor can explain in details how to appropriately deal with
the issues or technical problems of the exam tests. At the end of the session, the students submit the
completed exam papers through the platform; these will be corrected by the teacher/tutor, assessed
by the assessment system and discussed during the following session of Interactive Classroom.

5 INTERACTIVE EXERCISES

In UNINETTUNO’s Didactic Cyberspace Interactive Exercises are also available, through which the
student can assess, in real time, and put in practice the theoretical principles learnt with the vide-
olessons, by implementing a “learning-by-doing” process. Through virtual laboratories we develop new
learning models that will tend to shift human cognitive working from the symbolic/re-constructional
mode to that of the motor-perception one. The student can reflect on his own experiences, on the
theoretical principles that are made operational and easily stored into memory thanks to his problem-
solving activity. An interactive exercise can include different types of questions.

The running of interactive exercises is implemented automatically while displaying the videolesson at
the end of each issue treated by the teacher in the videolesson itself. By means of database including
all issues semantically related to the videolesson issues, the system generates sets of different ques-
tions for each session, making the self-assessment phase always relevant and effective for the stu-
dent. Interaction is quick and user-friendly and students get a general assessment of the exercise in
real time based on parameters that were previously set by the teacher who:

¢ Designs each questions and decides which is the correct solution;
e Sets the pass threshold for each exercise

e Supplies textual feedbacks and hints to review the issue if he passes as well as if he gives
wrong answers.

If the exercise is successfully completed the student is led by the system to go on watching the vide-
olesson starting from the following point. On the contrary, in case of wrong answers, the system sug-
gests to the student to go back to the issues of the videolessons that are needed to give a correct so-
lution to the exercise before going on studying more advanced study issues.
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6 VIRTUAL LABORATORIES

In UNINETTUNO’S Cyberspace there are also virtual laboratories where the student can put into prac-
tice the theoretical principles learnt in the videolessons, starting up a “learning-by-doing” process. In
interactions taking place in virtual laboratories, the student is guided, along his learning path, both by
an expert teacher-tutor and by an intelligent system. We know that is more difficult to teach somebody
to carry on complex assignments; in order to become truly skilled, a student is required to learn the
abstract working principles as well as learning how to apply these principles into practice. Human mind
works better on concrete and specific cases than on abstract data. The strongest learning is that one
build by “doing”, therefore making mistakes and correcting them, instead of learning in a mechanical
way or passively watching the demonstration made by an expert. The apprenticeship method used in
the old craftsman’s workshop was an extremely efficient way of teaching complex arts such as paint-
ing, sculpture or woodcraft etc. Today, many teaching methods are relatively efficient in transmitting
abstract principles, but less effective when it comes to teaching how these principles are applied. For
this reason, knowledge and skills usually remain divorced from their use in the real world. As a conse-
quence, motivation to learn is often low and much of what is learnt is quickly forgotten or remains
“non-integrated or inert’(Kass 1996). In order to avoid these problems, the didactic cyberspace con-
tains virtual laboratories and exercises, which are an integral part of the videolessons and allow the
student to make a direct connection with the application of what the teacher explained at any time he
wishes to do so. Through virtual laboratories we develop new learning models that will tend to shift
human cognitive working from the symbolic/re-constructional mode to that of the motor-perception
one. Re-constructional-symbolic learning is generally associated to learning processes: reading, un-
derstanding, reasoning, induction, deduction, conscious and self-conscious processing and this can
normally happen by studying the texts. Motor-perceptive learning is associated with practical, hands-
on activities: you watch, touch, modify your behavior; you analyze its results, you try and re-try; the re-
sponse, the reaction of the object results into knowledge since it is automatically linked to the action
that generated it: it is a “trial-and-error”, a “learning-by-doing” process. The student can reflect on his
own experiences, on the theoretical principles that are made operational and easily stored into
memory thanks to his problem-solving activity. In virtual laboratories the learner is always guided by a
system automatic intelligent agent or by an expert tutor who checks and controls whether the path he
started allows him to build his own knowledge and competences. This environment invests the student
with an absolutely active role but always with appropriate tutoring.

A working environment, if sufficiently fertile, can encourage students to explore and learn on their own;
however, exploration and activities without guidance can only work in a few limited contexts. In most
cases and, in particular, for those skills that require complex learning and involve assignments that are
not easy to solve, a student without a guide may have problems in correctly interpreting what happens
in a simulation and can test only hypotheses that fit into the categories of knowledge already acquired
during past experience. An explicit point of reference is provided by the guide who can get round the-
se difficulties and encourage students to explore theories and hypotheses that they would have other-
wise not applied.

UNINETTUNO'’s virtual laboratories appear as true “learning-by-doing” environments where they teach
how to avoid to acquire un-used knowledge, setting knowledge in the context in which it will have to be
applied (see Lave, Wenger, 1991).

7 LEARNING ANALYTICS

At the end of every training intervention students and teachers/tutors, by means of UNINETTUNO’s
learning analytics system, can consult statistical data on the students’ performances and on the activi-
ties carried out in the various environments available in the Didactic Cyberspace obtained in the inter-
active exercises of the lesson and of the whole course. The assessment reports, displayed as charts
and data tables give the students a clear vision to self-assess their own learning progress and to the
teachers/tutors the tools to re-orient and reformulated their own contributions in the Interactive Class-
room or in the 3D Virtual Classrooms based on the problems met by the individual students and by the
class.

8 CONCLUSIONS

UNINETTUNO’s psycho-pedagogic model has soon become a global model acknowledged at inter-
national level; many are the agreements that UNINETTUNO reached with Ministries and Universities
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of various countries of the North and of the South of the World with which we learnt to share curricula
and to jointly create, with countries having different political and cultural backgrounds, new educational
models meeting the needs produced by the globalized world. Thanks to the new technologies, jointly
the interconnected intelligences of the teachers and students build new contents and develop compe-
tences and expertise, not based on the imposition of the cultural models of the one or of the other, but
on intercultural and inter-linguistic cooperation. Students enrolled to the International Telematic Uni-
versity UNINETTUNO come from 164 different countries of the world and all of them can all can ac-
cess University with no more space, time and place limits in order to acquire new competences, but
also to consolidate a system of shared values. UNINETTUNO actually demonstrated that, in order to
build and spread knowledge, thanks to the Internet, borders are uncertain, frontiers are places of con-
tinuity and not of conflicts. Thanks to UNINETTUNO’s model, teachers and students across the world
can give an appropriate answer to the needs of internationalization of the educational systems in order
to be able to prepare the skills required by the labor global markets and help transforming the Univer-
sity into an open system, capable of modernizing itself and integrating all the knowledge available on
the Web and achieve a worldwide exchange of knowledge.
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