The need for transdisciplinarity
in higher education”

BASARAB NICOLESCU**

LA EDUCACION SOLO ES VALIDA si es integral para el ser humano. La edu-
cacion transdisciplinar se basa en la riqueza del espiritu cientifico, que se
fundamenta en el cuestionamiento y rechazo de todas las respuestas a priori
de toda certeza que se contradice con los hechos. Al mismo tiempo, en la
transmision de conocimiento se revaloriza el papel de la intuicion profun-
damente arraigada, la imaginacion, la sensibilidad y el cuerpo. Sélo de esta
manera la sociedad del siglo XXI puede conciliar la efectividad y el respeto
al potencial de cada ser humano. La transdisciplinariedad serd un comple-
mento indispensable para el enfoque disciplinario, porque significard la
aparicion de seres conectados continuamente y capaces de adaptarse a las
cambiantes exigencias de potencialidades inherentes a la vida profesional.
Si la universidad tiene la intenciéon de ser un actor valido en el desarrollo
sostenible, primero debe reconocer la emergencia de un nuevo tipo de co-
nocimiento: el transdisciplinario. La nueva produccion del conocimiento
implica una apertura multidimensional necesaria del proceso de aprendiza-
je: hacia el tiempo del ciberespacio; hacia el objetivo de universalidad; hacia
una redefinicion de los valores que rigen su propia existencia.
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A VIABLE EDUCATION CAN ONLY BE an integral education of the human be-
ing. Transdisciplinary education is founded on the inexhaustible richness
of the scientific spirit which is based on questioning, and of the refusal of
all a priori answers and all certitude contradictory to the facts. At the same
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time, it revalues the role of the deeply rooted intuition, of the imaginary, of
sensitivity, and of the body in the transmission of knowledge. It is only in
this way that the society of the twenty-first century can reconcile effectivity
and respect for the potentiality of every human being. The transdisciplinary
approach will be anindispensable complement to the disciplinary approach,
because it will mean the emergence of continually connected beings, who
are able to adapt themselves to the changing exigencies of professional life,
and who are endowed with a permanent flexibility which is always oriented
towards the actualization of their interior potentialities. If the University in-
tends to be a valid actor in sustainable development it has first to recognize
the emergence of a new type of knowledge: transdisciplinary knowledge.
The new production of knowledge implies a necessary multidimensional
opening of the process of learning: towards civil society; towards cyber-spa-
ce-time; towards the aim of universality; towards a redefinition of the values
governing its own existence.

Key words: higher education, transdisciplinarity, levels of reality, logic of
the included middle, nature, epistemology.

Multi, inter and transdisciplinarity

The unprecedented increase of knowledge in our era raises the challen-
ging question of how to adapt our mentality to being, how to decide in a
given situation of life when there are today more than 8000 disciplines,
how to adapt to the fast changes in knowledge which require to change
jobs once or even several times during human being’s lifetime if we want
to face unemployment. The University is one of the central places to over-
come these challenges.

Harmony between inner being and outer knowledge presupposes that
these known facts would be intelligible, comprehensible. But can such
comprehension exist in the era of the disciplinary big bang and relentless
specialization?

The indispensable need for bridges between the different disciplines
is attested to by the emergence of multidisciplinarity and interdisciplina-
rity around the middle of the twentieth century.

Multidisciplinarity concerns studying a research topic not in just one dis-
cipline but in several at the same time. For example, the Blue Mosque can
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be studied not only within the context of art history, but also within the
contexts of the history of religions, European history, or geometry. The
topic in question will ultimately be enriched by incorporating the pers-
pectives of several disciplines. The multidisciplinary approach overflows
disciplinary boundaries while its goal remains limited to the framework of
disciplinary research.

Interdisciplinarity has a different goal than multidisciplinarity. It concer-
ns the transfer of methods from one discipline to another. For example, one
transfers the methods of nuclear physics to medicine, and this leads to the
appearance of new treatments for cancer. Like multidisciplinarity, inter-
disciplinarity overflows the disciplines, but its goal still remains within the
framework of disciplinary research.

As the prefix “trans”indicates, transdisciplinarity concerns that which is at
once between the disciplines, across the different disciplines, and beyond all dis-
cipline. Its goal is the understanding of the present world, of which one of
the imperatives is the unity of knowledge. The word itself is quite recent:
it was first introduced by Jean Piaget in 1970.

In the presence of several levels of Reality, the space between discipli-
nes and beyond disciplines is full, just as the quantum void is full of all po-
tentialities: from the quantum particle to the galaxies, from the quark to
the heavy elements that condition the appearance oflife in the universe.

Transdisciplinary research s clearly distinct from disciplinary research,
even while being entirely complementary. Disciplinary research concerns, at
most, one and the same level of Reality; moreover, in most cases, it only concerns
fragments of one level of Reality. In contrast, transdisciplinarity concerns
the dynamics engendered by the action of several levels of Reality at once.
The discovery of these dynamics necessarily passes through disciplinary
knowledge.

The transdisciplinary knowledge corresponds to an in vivo knowledge,
concerned with the correspondence between the external world of the Ob-
ject and the internal world of the Subject. By definition, the transdiscipli-
nary knowledge includes a system of values, the humanistic values. It leads
to a new type of education —the transdisciplinary education (TE), distinct
from but complementary to our present disciplinary education (DE).
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Table 1. Comparison between disciplinary education (DE)
and transdisciplinary education (TE)

Disciplinary education (DE) Transdisciplinary education (TE)
In vitro Invivo
One level of Reality Several levels of Reality
External world - Object Correspondence between external world

(Object) and internal world (Subject)

Accumulation of knowledge Understanding

Analytic intelligence New type of intelligence-harmony
between mind, feelings and body

Binary logic (absolute truth/absolute Included middle logic (relative truth)

falseness)

Oriented towards power and possession Oriented towards astonishment and sharing

Exclusion of values Inclusion of values

Itis important to realize that the disciplinary knowledge and the trans-
disciplinary knowledge are not antagonist but complementary. Both their
methodologies are founded on scientific attitude. Building the transdisci-
plinary mind at the University is our main challenge today.

In order to explore the new, transdisciplinary education, we have to
understand what is the transdisciplinary methodology.

The transdisciplinary approach of Nature and knowledge

The methodology of transdisciplinarity is founded on three postulates
(Nicolescu, 2002):

I. The ontological postulate: There are, in Nature and in our knowledge of
Nature, different levels of Reality of the Object and different levels of Reality
of the Subject.

1. The logical postulate: The passage from one level of Reality to another is
insured by the logic of the included middle.
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1. The epistemological postulate: The structure of the totality of levels of
Reality is a complex structure: every level is what it is because all the levels
exist at the same time.

The first two postulates received, in the 20th century, experimental evi-
dence from quantum physics, while the last one has its source not only in
quantum physics but also in a variety of other exact and human sciences.

The key concept of the transdisciplinary approach to Nature and
knowledge is the concept of levels of Reality.

Here the meaning we give to the word “reality”is pragmatic and onto-
logical at the same time.

By “Reality”(Nicolescu, 2009) we intend first of all to designate that
which resists our experiences, representations, descriptions, images, or
even mathematical formulations.

Insofar as Nature participates in the being of the world, one has to as-
sign also an ontological dimension to the concept of Reality. Reality is
not merely a social construction, the consensus of a collectivity, or some
intersubjective agreement. It also has a trans-subjective dimension: e.g.
experimental data can ruin the most beautiful scientific theory.

Of course, one has to distinguish the words “Real” and “Reality”. Real
designates that what it is, while Reality is connected to resistance in our
human experience. The “Real” is, by definition, veiled for ever, while
“Reality” is accessible to our knowledge.

By “level of Reality, a notion I first introduced in 1985 (Nicolescu,
1985), I designate a set of systems which are invariant under certain laws:
for example, quantum entities are subordinate to quantum laws, which
depart radically from the laws of the macrophysical world. That is to say
that two levels of Reality are different if, while passing from one to the
other, there is a break in the applicable laws and a break in fundamental
concepts (like, for example, causality).

The emergence of at least three different levels of Reality in the study
of natural systems —the macrophysical level, the microphysical level and
cyber-space-time (to which one might add a fourth level / that of supers-
trings, unifying all physical interactions)- is a major event in the history
of knowledge.

Two adjacent levels are connected by the logic of the included middle,
which emerged as a valid quantum logic.
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Our understanding of the axiom of the included middle —there exists
a third term T which is at the same time A and non-A- is completely cla-
rified once the notion of “levels of Reality” is introduced.

In order to obtain a clear image of the meaning of the included middle,
we may represent the three terms of the new logic —A, non-A, and T- and
the dynamics associated with them by a triangle in which one of the verti-
ces is situated at one level of Reality and the two other vertices at another
level of Reality. If one remains at a single level of Reality, all phenomena
appear to result from a struggle between two contradictory elements. The
third dynamic, that of the T-state, is exercised at another level of Reality,
where that which had appeared to be disunited is in fact united, and that
which had appeared contradictory is perceived as non-contradictory.

The transfinite action of the logic of the included middle on the diffe-
rent levels of Reality induces an open, godelian structure of the unity of levels
of Reality.

The open structure of the unity of levels of Reality is in accord with
one of the most important scientific results of the twentieth century con-
cerning arithmetic, the theorem of Kurt Godel, which states that a suffi-
ciently rich system of axioms inevitably leads to results which are either
undecidable or contradictory. The implications of Godel’s theorem have
considerable importance for all modern theories of knowledge, primarily
because it concerns not just the field of arithmetic, but all of mathematics
which include arithmetic. The godelian structure of levels of Reality im-
plies the impossibility of a self-enclosed complete theory. Knowledge is
forever open.

A new Principle of Relativity emerges from the coexistence between
complex plurality and open unity: no level of Reality constitutes a privile-
ged place from which one is able to understand all the other levels of Reality. A
level of Reality is what it is because all the other levels exist at the same
time. This Principle of Relativity is what originates a new perspective on
religion, politics, art, education, social life and, particularly important for
us, in this region of the world, the construction of Europe. And when our
perspective on the world changes, the world changes.

There is no need to invent a totally new University, but one needs to
transform the existing disciplinary universities by adopting the transdis-
ciplinary methodology as their complementary methodology.
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Important steps in this direction were made in several countries (CIRET,
2011). In particular, PhD programs in transdisciplinarity are established
now in Romania and South Africa.

The transdisciplinary approach is realistic and even necessary for the
survival of contemporary universities, placed in the chaotic context of
globalization. One necessary condition is to understand what Reality is
today. We are part of the ordered movement of Reality. Our freedom con-
sists in entering into the movement or perturbing it. Reality depends on
us. Reality is plastic. We can respond to the movement or impose our will
of power and domination. Our responsibility is to build sustainable futu-
res in agreement with the overall movement of reality.

The emergence of a new culture capable of contributing to the eli-
mination of the tensions menacing life on our planet, will be impossible
without a new type of learning which takes into account all the dimensio-
ns of the human being,

Aviable education can only be an integral education of the human being,
Itis founded on a new type of intelligence, requiring the harmony between
mind, feelings and body. The recent findings of neurophysiology (Dama-
sio, 2003 ) show clearly the exceptional role of feelings in education.

Transdisciplinary education is founded on the inexhaustible richness
of the scientific spirit which is based on questioning, and of the refusal
of all a priori answers and all certitude contradictory to the facts. At the
same time, it revalues the role of the deeply rooted intuition, of the imagi-
nary, of sensitivity, and of the body in the transmission of knowledge. It is
only in this way that the society of the twenty-first century can reconcile
effectiveness and respect for the potentiality of every human being. The
transdisciplinary approach will be an indispensable complement to the
disciplinary approach, because it will mean the emergence of continually
connected beings, who are able to adapt themselves to the changing exigen-
cies of professional life, and who are endowed with a permanent flexi-
bility which is always oriented towards the actualization of their interior
potentialities.

Universal sharing of knowledge —a necessity of our world— cannot take
place without the emergence of a new tolerance founded on the transdis-
ciplinary attitude, one which implies putting into practice the transcultu-
ral vision. The transcultural attitude permits us to better understand our
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own culture, to better defend our national interests, to better respect our
own religious or political convictions.

It the University intends to be a valid actor in sustainable develop-
ment it has first to recognize the emergence of a new type of knowledge:
transdisciplinary knowledge. The new production of knowledge implies
anecessary multidimensional opening of the process of learning: towards
civil society; towards cyber-space-time; towards the aim of universality;
towards a redefinition of the values governing its own existence.
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