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Applying art to scientific research: Reasons for 
using an original method
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ABSTRACT
Art, by virtue of its symbolic power, may function 
as a cognitive instrument and even as an aid 
in the scientific research process, especially in 
the phase of hypothesis generation and data 
analysis given its ability to induce creative and 
intuitive thinking. In this article, we propose a 
method to put such concept into practice based 
on the exposure of scientists to collective artistic 
activities in protected settings, a methodology 
developed from the experiences described by 
renowned artists and scientists.
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I. ART AS AN INSTRUMENT  
OF COGNITION

Spoken language is, for humans, 
a cognitive instrument to address 
the world because it allows them 
to segment the world into multiple 
categories (signs), whose value is 
bestowed by their practical utility and 
the consensus agreed by speakers. 
However, humans also approach the 
world through the senses, projecting 
outlines of essential images (symbols) 
based on their individual bodily 
experience and the heritage of the 
human species.1,2

In this regard, Nelson Goodman 
and Jean-Luc Nancy state that art 
and science offer humans different 
systems to widen such knowledge 
by providing the possibi l i ty of 
perceiving themselves and, from 
there, shape the world.3,4 Jacques 
Rancière claims that art helps to 
“design new configurations of what 

can be seen, said, and thought,” and 
enables to gain knowledge from 
ignorance by promoting creativity. 
The theory of “education based 
on art” does not attempt to turn 
scientists into artists but to offer 
them artistic languages during the 
research process by stimulating 
sensitivity, experimentation, and 
creative imagination. As proclaimed 
by “conceptual art,” the main point 
does not lie in the resulting physical 
object but in the concepts and ideas 
that gave rise to, and emerged from, 
it.5 Charles Percy Snow points out that 
the current separation between science 
and art is detrimental and restrains 
cultural development.6 For this reason, 
by the end of the 20th century, live 
beings started to become part of 
artistic expressions, and collaborations 
between artists and scientists took 
place at biotechnology laboratories.7 
I n  t h i s  s e t t i n g ,  c o n t e m p o r a r y 
discussions regarding the science 
method (Morin), the question of what 
is science (Khun), the interdependence 
between the inner world and the 
laboratory (Latour) give account of a 
new way of creating knowledge (Fried 
Schnitman).8-11

Based on the preceding, i t  is 
observed that the grounds for the 
separation of art and science are 
the differences in the strategies to 
gain knowledge of (represent) the 
world; therefore, the discursive 
contexts would be based on different 
referential expectations: verifiable in 
the case of science and metaphorical 
in that of art. However, the world 
they explore is the same, so such 
methodological differences, far from 
justifying the lack of collaboration, 
highlight their potential benefits.12
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II. ART AS AN INSTRUMENT OF 
RESEARCH: FOUNDATIONS
Art and philosophy

The characteristics of art endorse its use in 
research, such as its correspondence to natural 
language, its role as an external trigger, and its 
participation in emotional cognition.2,13-15

Philosopher Friedrich Schelling stated that 
nature expresses itself through its configurations, 
where concept lives in the form, and this is 
the language of the natural world (Schelling-
Maturana). The laws of the natural world function 
quietly and may be revealed when they surface in 
the human consciousness. Schelling claims that 
the symbolic forms of art may be able to evince 
the connection between nature and the psyche, 
through its embodiment during artistic expression 
because natural and artistic languages are both 
based on image. Therefore, an interpretative circle 
takes place where nature contains concept in the 
form, and concept reveals itself to consciousness 
through the artistic symbol.13,14

According to biologist Maturana, the nervous 
system functions by making internal correlations, 
which are independent from the setting (closed 
system); therefore, although there are external 
stimuli in place (images and words), the body 
does not act in response to such stimuli but as 
a result of its own stimulus-triggered function. 
Rather than acting as behavior generators, 
external stimuli may be the triggers of latent, 
pre-existing (folded) behaviors that are later 
expressed (unfolded). Artistic images (symbols) 
may trigger inner programs, which are perceived 
as intuition or internal convictions.14,15

Emotion always permeates the cognitive 
process and is an integral part of it. This is 
because reason is unable to wholly determine 
human actions and beliefs; in consequence, 
such shortage is complemented by emotion 
(Dewey), defining the range of information that 
reason takes into consideration for analysis, 
so that emotion carries relevance and sets the 
goals and boundaries of reasoning. In addition, 
emotion promotes heuristics, creativity, and 
innovation. The heuristic mechanisms of art 
include metaphoric ability, based on the merger of 
existing images to obtain new ones, which allows 
to transcend conceptual borders. By recalling 
emotion, art helps to guide and impregnate 
scientific thinking.15,16

Art and creativity
According to John Dewey, when humans 

conceive, produce and/or enjoy a work of art, 
their ability to recognize aesthetics emerges 
(intuition), thus causing a significant experience 
that promotes analysis and reflection. Therefore, 
considering this view of the world, art takes 
center stage within culture, and art products 
are not merely the objects of decoration and/or 
financial speculation but, basically, the promoters 
of human development.17

Hans-Georg Gadamer considers that the 
aesthetic experience involves the hermeneutical 
mechanisms of understanding, interpretation, and 
implementation. Through it, individuals become 
aware of the horizon of their interpretation and, 
from there, they go out to meet what the work of 
art conveys; therefore, both horizons may then 
come together. Individuals compare what they 
have just perceived from the artwork to what 
they received from other works of art, texts, and 
past experiences. As a consequence, the past is 
posed again through the present situation and 
the exploration of strategies to change what is 
given by default to create something new. In 
such merger of horizons, dialog takes place as an 
exchange of questions and answers. By accepting 
that there is a question, we recognize that there is 
something questionable, opinions are reviewed, 
and new concepts are promoted.18

David Perkins states that the creative act, in 
the fields of both science and art, is a natural 
prolongation of everyday mental abilities: 
perception, understanding, memory, etc. This 
means that creative people do not have different 
intellectual abilities but, based on the same 
resources as the rest, they reach innovative 
solutions. In addition, Perkins considers that 
innovation may occur through the practice of 
design because the ability to design is present in 
the large majority of the people. This suggests a 
model that induces creative thinking based on 
design, which would allow to mentally separate 
and regroup things to generate new ideas.19

Lastly, Gastón Bachelard claims that the 
difficulty to understand a new phenomenon 
is based on the individuals’ psychological 
conditions resulting from their prior knowledge. 
In his opinion, it is not possible to wipe the 
slate clean of previously acquired knowledge 
and it takes an effort to take down the obstacles 
that bewilder the mind, hinder the perception 
of problems and/or the search for a solution. 
Artistic practice may help to remove such mental 
barriers.20
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II. ART AS AN INSTRUMENT OF 
RESEARCH:  
THE METHODOLOGY

Throughout the history of art, it has been 
repeatedly documented that it has managed 
to gain new interpretative perspectives and 
descriptions of the world phenomena long before 
science did.21 Art and science even share heuristic 
features when creating styles or proposing work 
hypothesis, respectively.2 Based on the preceding, 
in this article, we propose to integrate both forms 
of cognitive approach (signs and symbols) to 
enhance and strengthen scientific research. This 
epistemological perspective is based on the 
hypothesis that since art functions as a trigger of 
inner certainties, i.e., of a knowledge that resides 
in the human subconscious by the mere fact 
that humans are an integral part of the world, it 
may help to surface knowledge to the conscious 
plane (Wittgenstein).22 Precisely based on this 
concept, we propose that symbol-loaded artistic 
images may activate chains of association that 
could encourage the development of innovative 
ideas during the research process so that they 
may work as “keys” to open the doors of the 
subconscious.1,2

In relation to how this proposal for research 
activity may be specifically put in practice 
(method), painter Salvador Dalí and psychiatrist 
Carl Jung described procedures that may serve 
as models, and there is also a series of highly-
symbolic, ancient images, i.e., that have a great 
capacity to work as external triggers and that have 
been described by psychology, anthropology, 
and art, and which may help to generate a 
creative setting (Perkins-Nachmanovitch), an 
essential background in the development of a 
method capable of integrating art and scientific 
research.16,21-32

The paranoiac-critical method (Salvador Dalí)
Salvador Dalí developed an art-based research 

technique called the “paranoiac-critical” method. 
It consists of the observation of different images 
where the spontaneous navigation from one 
image to the next takes place through metonymic 
associations (shift from one image to another) 
or metaphoric associations (having new ideas 
through the merger with old ones), with no 
control of reason, aesthetics or moral. It means 
letting yourself be influenced by shapes, a process 
where one image leads to another, and so on, 
until discovering the hidden secret of the object 
of research.

Dalí demonstrated the effectiveness of this 
cognitive method when he famously analyzed 
The Angelus by Millet (Figure 1). The painting 
shows two peasants who have stopped working 
in the field one afternoon to pray. Salvador 
Dalí always thought the painting had a hidden 
meaning and set to discover it, thus conceiving 
a method to achieve it. This is how he started 
observing different types of rocks, either menhirs 
in Finistère or pebbles on the beach of Cadaqués, 
whose irregular shapes resulted extremely 
evocative of the couple in The Angelus. He 
then perceived a sign of death in the image, 
which was reinforced by the repeated painting 
experimentations he did of the couple’s image. 
Lastly, he sensed the hidden meaning of the 
painting: the couple was praying in honor of 
their dead, buried child. A subsequent X-ray 
analysis done by the Louvre Museum showed 
the presence of a little casket at the feet of the 
woman, and an investigation of Millet’s letters 
documented that he had removed the casket from 
the image following the advice of a friend who 
had said that melodramatic paintings were no 
longer fashionable in Paris.2

I t  i s  w o r t h  n o t i n g  t h a t  w a t c h i n g 
cinematographic images may act as a “machine 
that induces paranoiac-critical thinking,” because 
a film has, at the mercy of the realism of its 
images, the ability to make people think and to 
awaken the human consciousness. However, 
it would have to be a movie with minimal film 
montage because, as pointed out by Benjamín, 
instead of stimulating the liberation of thoughts, 
film editing conditions it by over-determining 

Figure 1. The Angelus, by Millet
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meaning. For this reason, a film that stimulates 
the liberation of associative thoughts should 
mimic a dream or a surrealist movie, where 
“montage” is replaced by “montrage” (Deleuze).24

The alchemical method (Carl Jung)
According to Carl Jung, the purpose of 

the opus alquimicum, or work of medieval 
alchemists, was not to change base metals into 
gold but, actually, to find knowledge, not only 
because they could learn a lot from their chemical 
experiments but, basically, because alchemy 
practice projected psychic content and this 
allowed them to stimulate the development 
of enlightening intuition. Medieval alchemists 
had a saying: “our gold is not common gold” 
(aurum nostrum non est aurum vulgi), which 
meant that the “gold” they were after was not 
material (metal) but spiritual (knowledge). 
During the experiment, alchemists projected their 
subconscious onto the matter, which turned the 
subconscious (emergence) inadvertently evident 
(projection). Jung himself applied these principles 
when practicing stone carving as a means to 
develop his psychological theories.

In addition, Jung described the existence of a 
series of images that represented classical oneiric 
symbols, also capable of encouraging the psychic 
projection phenomenon described above. The 
most well-known designs included geometric 
figures (circle, spiral, triangle, square, diamond, 
cross, zig zag), colors (white, black, yellow, red), 
Earth and firmament images (sea, rainbow, sun, 
moon, sky, mountain, cavern, abyss), live beings 
(tree, flower, serpent, bird, wild animal, garden), 
engineering works (stairs, road, palace, fountain, 
clock), and archetypal images (father, mother, 
angel, demon, death).15

It is not by chance that the large majority of 
oneiric-archetypal images that Jung described 
as  capable  of  s t imulat ing the project ion 
of subconscious knowledge (trigger) match 
accurately those that the Neolithic mind 
expressed in cave paintings, those that witch 
doctors perceive during ecstatic experiences, and 
those that visual arts have employed as part of 
their language throughout universal history.26-32 
All these are arcane symbols, which may serve 
as true bridges between the subconscious 
(hidden knowledge) and the matter (artworks). 
During the passage, a transformation process 
(alchemical method) would take place which 
would result in the advent of such information 
onto consciousness (revealed knowledge).

Physicist Wolfgang Pauli and Carl Jung, 
part ial ly based on the ideas of  biologist 
Paul  Kammerer and philosopher Arthur 
Schopenhauer, attributed (hypothesis) the sudden 
and transient emergence of a correspondence 
between the awareness of an unconscious 
knowledge and the perception of an image 
outside the mind to the existence of an alleged 
correspondence law, based on behavior patterns 
that rule the natural world and promote these 
significant coincidences, which would be the basis 
of intuitive thinking.15

The creative atmosphere of  
Perkins-Nachmanovitch

Creative thinking may emerge from both 
the surroundings of a person (environment or 
circumstances) and his/her inner side; therefore, 
any barrier that could block it should be removed. 
David Perkins highlights the need to build an 
enabling environment so that artistic practice 
may promote broad cognitive experiences, review 
different perspectives and, as a consequence, 
reach original and creative reflections. Although 
creativity implies putting new ideas in practice in 
a research and reflection process, for this to occur, 
art should be present or an artistic expression 
should be practiced, and this requires a strong 
sensory anchorage in a supportive emotional 
setting.33

According to Stephen Nachmanovitch, the 
field of action for the emergence of creativity 
should be mediated by recreation, exploration, 
and experimentation. In the case of recreation, 
what matters is not what you do but how you 
do it, in a setting where a flexible, sensitive 
communicative interaction takes place and where 
there is tolerance of mistakes and ambiguous 
situations.34

Proposal of a new methodology
Considering the typical steps of the scientific 

method (i.e., detection of a problem, development 
of an explanatory hypothesis, selection of 
materials and the method used to attempt to 
falsify the hypothesis, conduct of the study, 
achievement and discussion of results, and 
finally, the approach of a conclusion) and based 
on what we have analyzed above that art could be 
potentially used in scientific research to facilitate 
the emergence of an intuition onto consciousness 
that is capable of answering the study questions, 
then, it is reasonable to determine that the 
research steps that would be most benefited 
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from art would be those that require creative 
thinking, i.e., hypothesis development and result 
discussion. Based on the experiences described 
here regarding Salvador Dalí and Carl Jung, 
and Perkins’ and Nachmanovitch’s creative 
atmosphere, we propose that the following 
methodology could be used when designing 
a method to put these concepts in practice, 
interweave them in the research process, and 
assess them.

In the period during which the investigator 
develops his/her research hypothesis or data 
discussion, he/she should collaborate with other 
investigators, who may not necessarily share his/
her discipline, sharing an environment where 
they are all exposed to different works of art and/
or do different artistic activities so as to foster 
intuitive, creative, and innovative thinking. Such 
exposure may be achieved through the design of 
a protected environment, preferably in natural 
settings (Schelling, Heidegger) that are equipped 
to this end, where investigators may share a series 
of not mutually exclusive activities, such as:
• Participating in visual art activities (painting, 

drawing, ceramics, etc.).
• Listening to music of the great composers.
• Watching films of a high symbolic content.
In relation to this last resource, purposely 

designed short films with nature- or culture-
related images of a high symbolic content 
could be devised.
The possibility of confirming the existence of 

a significantly larger and more original scientific 
production by scientists exposed to the influence 
of this type of artistic activities in protected 
environments may corroborate the usefulness of 
art in the scientific research process.

In short, art,  by virtue of its symbolic, 
cognitive, and innovative power, stimulates 
creative thinking and may help to enhance the 
process of hypothesis development, the design 
of the research question, and the analysis of 
results as part of the research process. To this 
end, we propose an original method based on 
the exposure of scientists to collective artistic 
activities in protected, specially-designated 
settings. n
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