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Abstract

Many recent studies have alerted us to the health problems that students had
to deal with during the COVID-19 isolation period. In this scenario, educa-
tors must consider new strategies to make online classes more attractive and
enjoyable. We incorporated the PhysioArt project into our virtual classes.
Here, we demonstrate how we made our online classes more pleasant and in-
teresting through the interaction between physiology and art. We prepared an
online multidisciplinary course, integrating anatomy, the history of science,
and mythology, together with different art expressions. Thereafter, the stu-
dents were invited to remotely recreate an artwork masterpiece based on the
context of physiology. Our integrative classes and the PhysioArt project sti-
mulated creativity and rationality, and it was an excellent strategy to motivate
and increase student interest in learning physiology. This pedagogical online
strategy, carried out during the coronavirus pandemic, has contributed to de-
creased social isolation and depression symptoms, as declared by many of the
participants in our online class.
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1. Introduction

Many graduate courses have successfully used art programs as a pedagogical tool
in the teaching and learning process (Braverman, 2011; Flor et al., 2020; Housen,
2002; Naghshineh et al., 2008; Perry et al., 2011; Shapiro et al., 2006). Literature,
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poetry, music, theater, and even museum visits have been used as successful pe-
dagogical strategies (Flor et al., 2020; Naghshineh et al., 2008; Perry et al., 2011).
As an example, Naghshineh et al. (2008) offered a visual art course to medical
and dental undergraduate students, stimulating them to describe details about
an art masterpiece in a museum tour. According to the author, fine art analyses
helped to develop visual skills and a clinically “active gaze” in the students, the-
reby helping them to perform patient anamnesis as they observed more details
during interviews, which facilitated a more accurate diagnosis. In addition, ex-
posure to fine art has helped these medical students to understand knowledge
limitations akin to teaching them to be more tolerant of diagnosis uncertainty
(Campbell, 2014; Naghshineh et al., 2008).

In our physiology course, we used art to increase the students’ enthusiasm and
desire to be involved in a subject within the discipline. In this project that began
in 2015, we developed an activity that integrates art and physiology with our
undergraduate students from the Biotechnology course at the Federal University
of Paraiba, Brazil; it is called PhysioArt. In this project, students become artists
by recreating a piece of artwork incorporating aspects of physiological concepts,
as described in our recent publication (Flor et al., 2020). PhysioArt activities
have increased student commitment, as well as their interest in the discipline, in
a more creative, agreeable, and enthusiastic atmosphere. Furthermore, art expo-
sure and the active participation of students in our project have also contributed
to the development of their creativity, critical thinking skills, self-pride, self-ass-
urance, and self-esteem (Flor et al., 2020).

Currently, in the COVID-19 pandemic phase, isolation during quarantine
and/or lockdowns have reduced social interactions, and impacted friendships
and co-cooperative networks. This led to the development of sadness, anxiety,
depression symptoms, and even suicidal thoughts in many students (Chi et al,,
2020; Elmer, Mepham, & Stadtfeld, 2020; Kaparounaki et al., 2020; Odriozo-
la-Gonzalez, Planchuelo-Gomez, Irurtia, & de Luis-Garcia, 2020; Tang et al.,
2020). In this scenario, professors need to urgently adopt pedagogical strategies
to make online courses more attractive, interesting, and enjoyable. In light of

this, we incorporated our PhysioArt project into our virtual physiology classes.

2. Developing Our Online Integrative Physiology Course—A
Report

In 2020, considering distance learning, we offered online integrative physiology
courses, including our PhysioArt project. Thus, we had two editions of our phy-
siology online course: one teaching about the neuroscience of pain (n = 32 Ph.D.
students from the Health Science Program of the Federal University of Sergipe,
Brazil) and another edition teaching about cardiovascular physiology (n = 21
participants). Under the stressful conditions imposed by the isolation of the
COVID-19 pandemic, we explored physiology concepts that aided in the stimu-
lation and commitment of our students to our online courses by integrating

science history, art, and mythological symbolism. Our integrative classes were
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essential in offering students a more positive, beautiful, agreeable, and enjoyable
atmosphere, thereby, contributing to the teaching and learning process. Fur-
thermore, the PhysioArt activity enables online interaction between participants.
All these interactions helped us to capture the students’ attention and interest,
which also helped in the teaching and learning process. In addition, these inte-
ractions between history, mythology, art, and physiology, as well as PhysioArt
activities, have helped to stimulate the students’ rationality and creativity, giving
them support for their artwork reinterpretations. Thus, after our integrative
classes, students were encouraged to participate in our PhysioArt activities. Our
experience leads us to believe that our PhysioArt integrative course aids the
teaching and learning process and, in many regards, helps to increase the inter-
est and commitment/involvement of students, as well as relieve the stress in-
duced by isolation. In the following text, we give some examples from our inte-
grative physiology classes as well as examples from our PhysioArt online activi-
ties.

To provide some examples of our integrative online courses, here we highlight
our online cardiovascular physiology classes, which were focused on heart
anatomy and function, and pulmonary and systemic circulations. Interestingly,
in our cardiovascular online course, we had 21 participants of different ages
from different regions of Brazil, with different scholarly degrees. Thus, 35% of
our participants were under 35 years old, 20% did not have a biological science
background (some of them were from art education), 65% were undergraduate
students (45% from the biological science field), and 35% were Ph.D. students
(15% from the biological science field).

Here, we provide examples of how we explored art, science, history, and my-
thology in our virtual cardiovascular physiology course. We started our course
by establishing an interesting and pleasant environment. To do this, we explored
heart symbolism using the Greek myth “Isis and Osiris”, described by Plutarco
(46-120 AD). According to this ancient philosopher, the peach, for its heart-shaped
aspect, was a fruit offered to the gods. By further exploring Greek myths, we
showed an illustration from the “Egyptian book of the dead” and “Osiris Judg-
ment”, where according to Greek ancients, our personality was represented by
the weight of our hearts. During their judgments, the hearts of the dead were
compared on a scale against a feather from Ma’at, the goddess of truth. If the
heart was lighter than the feather, then the soul of the dead was justified and he
or she could pass on toward the bliss of the Field of Reeds (Figure 1(a)). These
mythology stories do not contain physiological concepts about the cardiovascu-
lar system, but it is important, especially in this social distancing condition to
captivate students’ liking, attention, and interest. These mystic stories also helped
us to establish a more creative environment, that helped our students in their ar-
tistic process to participate in the development of PhysioArt activity.

After establishing an interesting and likeable environment through heart
symbolisms in our online classes, we then explored a brief history of the cardi-

ovascular system using, for example, a picture from the “Mural of Mexican
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Figure 1. Panel (a): Hunefer’s Judgement in the presence of Osiris from the Egyptian book of the dead. Panel (b): Circle—William
Harvey, to his lower right Michel Servetus, left Claudius Galeno (bust), and Andreas Vesalius (dissecting a cadaver). Panel (c):
Heart anatomy drawing and annotations by Leonardo da Vinci (1510, Collection Windsor Castle, United Kingdom). Panel (d):

>«

The Sistine chapel’s “The Cumaean Siby!l’ in the left side detail of the bag hanging below the book and above heart anatomy, hig-
hlighting the pericardium. Panel (e): On the right side is “Madonna of the Pomegranate” from Sandro Botticelli (1940, Galleria
degli Uffizi), on the left side are details of the pomegranate and the hearts.

National Institute of Cardiology” painted by the Mexican artist Diego Rivera
(Lomas, 2005). The mural highlights the names of philosophers and physicians
who significantly contributed to the development of our knowledge about this
system, such as Claudius Galeno, Andreas Vesalius, Michael Servetus, and Wil-
liam Harvey (Figure 1(b)) (Aird, 2011; Bestetti, Restini, & Couto, 2014). The red
and blue colors from Rivera’s mural were probably inspired by William Harvey,
who described the human blood circulation system in 1628 (Lomas, 2005) (Figure
1(e)). In our brief history of the cardiovascular system, we highlighted the im-
portant contribution of the anatomist and physiologist William Harvey in un-
derstanding the circulation system and modern physiology. In our online classes
we also explored some of his experiments and discoveries, as mentioned in the
letter written by William Harvey himself (The Works of William Harvey, op.
cit., letter.) to his friend Paul Slegel in 1651. In the letter, the physiologist de-
scribed pulmonary circulation (Harvey & Willis, 1847):

“Having tied the pulmonary artery, the pulmonary veins, and the aorta, in the
body of a man who had been hanged, and then opened the left ventricle of the
heart, we passed a tube through the vena cava into the right ventricle of the
heart, and having, at the same time, attached an ox's bladder to the tube, in the
same way as a clyster-bag is usually made, we filled it nearly full of warm water,
and forcibly injected the fluid into the heart, so that the greater part of a pound
of water was thrown into the right auricle and ventricle. The result was, that the
right ventricle and auricle were enormously distended, but not a drop of water
or of blood made its escape through the orifice in the left ventricle. The ligatures

having been undone, the same tube was passed into the pulmonary artery, and a
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tight ligature having been put round it to prevent any reflux into a perforation in
the left ventricle, so that a quantity of water, equal to that which was pressed
from the bladder into the lungs at each effort, instantly escaped by the perfora-
tion mentioned. You may try this experiment as often as you please, the result
you will still find to be as I have stated it’.

The heart’s anatomy is explained by anatomic figures from classical modern
books, but it is also magnificently illustrated in drawings by Leonardo da Vinci
(1452-1519) (Figure 1(b)), as well as in the hidden references (according to
some authors) painted by Michelangelo Buonarroti in the Sistine Chapel ceiling
frescoes; as in “The Cumaean Sibyl’ (Figure 1(c)) where in the green bag there
is a reference to the heart, with the superior vena cava and aorta in the pericar-
dium (Barreto & Oliveira, 2004; Santos et al., 2013). In the Sibyl’s right bent leg,
there is an outline of the heart, and in the bend of the tunic is a reference to the
right and left coronaries. While describing the heart’s anatomy, we explored the
portrait “Madonna Of Pomegranate” painted by Sandro Botticelli (1445-1510).
In this portrait, Madonna is holding a peeled fruit in her left hand (Figure 1(d)).
According to Lazzeri et al. (Lazzeri, Al-Mousawi, & Nicoli, 2019), we can ob-
serve the heart’s anatomy and cardiac chamber, resembling the atria, ventricles,
and the main pulmonary trunk.

Subsequently, in our classes, cardiac automatism conceptions were briefly ex-
plored using the popular Brazilian song “Eu sei” (I know) composed by Arnaldo
Antunes and interpreted by a famous Brazilian singer, Marisa Monte. Partici-
pants could listen to the music during the classes, in which one of the verses
says, “my heart is an involuntary muscle and it beats for you” (Antunes &
Monte, 1991). In addition, interactions between heart function, the limbic sys-
tem, and emotions were explored in accordance with Plato and Aristotle’s phi-
losophical conceptions that the heart is a source of four emotions: love, fear, an-
ger, and pain (Gabbe, 2016). Furthermore, the animation “Brain Divided” by GG
animation short (Haworth, Shik Song, & Soo Song, 2016), was used by us to ex-
plain the interactions between the brain and heart, and how tachycardia may be
induced in deeply emotional situations, such as when we fall in love.

At the end of our classes, a lot of heart references in pieces of artwork were
used as additional illustrations to inspire and motivate the participants. These
included “Icarus” (portfolio Jazz) from Henri Matisse (Matisse, 1947), “Two
Fridas” from Frida Kahlo (Kahlo, 1939), “Anatomy of the heart” from Henrique
Simonet y Lombardo (Simonet, 1890), and other references illustrated in the
publication “Heartfelt images: learning cardiac science artistically” (Courneya,
2018). All participants agreed that the cardiovascular system studied in those in-
terdisciplinary classes, exploring mythology, history, and art, had made the dis-
cipline much more enjoyable, thereby, increasing the participant’s interest, at-
tention, and involvement, thus improving the teaching and learning processes.

After our interdisciplinary classes on cardiovascular physiology, to break away
from the impersonal atmosphere of online courses, we suggested that the partic-

ipants bring their cups of coffee to our online class so that together we could en-

DOI: 10.4236/ce.2022.131017

287 Creative Education


https://doi.org/10.4236/ce.2022.131017

B. F. Oliveira-Silveira et al.

joy our coffee and the class. It may have seemed like a meaningless activity, but
considering the isolation and its effects on the students’ mental health, this sim-
ple gesture makes the difference, creating a kinder, gentler, and friendlier at-
mosphere in our virtual class. It had substantial positive psychological effects
under the condition of isolation, as noted by the participants of our coffee and
PhysioArt sessions (Figure 2).

After our multidisciplinary physiology classes, students were asked to form
groups of 3 - 4 participants using the WhatsApp™ application. These groups
always had a professor and a Ph.D. student involved in our art project, who were
essential in answering questions and instructing the participants about Phy-
sioArt activities. After that, participants attended a class that focused on our
previous PhysioArt editions, which was important to provide examples of art-
work interpretations in different physiology modules, as well as to inspire them.

We finished the course with a PhysioArt virtual exhibition, where each group
had time to expound on their artwork interpretations, explain which part of the
cardiovascular physiology they had explored in their work, and why they had
chosen that artist and his/her specific portrait to be explored, as the correlation
between their artwork interpretation and the meaning of the original painting.

At the beginning of the course, we were concerned about how the partici-
pants’ artwork reinterpretations could be developed remotely, but they surprised
us during the PhysioArt online exhibition. To give an example of how the par-
ticipants could work in a group, even virtually, one of the PhysioArt groups
made a painting as a tribute to Jean-Michel Basquiat’s and Andy Warhol’s work
and friendship. First, the group decided that the right side of the heart would
represent Basquiat’s work and the left side, Warhol’s. Then, they used drawing
skills to compose a picture of an anatomic heart divided into four separate
chambers that complement each other (Figure 3). Subsequently, each partici-
pant of the group was assigned one of the chambers, so they could interpret
them in their own way. Finally, they used computer tools to unite all pieces to-
gether and make the final adjustments of the painting, which was called “Coro-
na(ry)” alluding to the Coronavirus pandemic and the coronary vessels of the

heart.

Cofee &
Physioart

——
S0 CRERO X
e

S AW

’{’/

Figure 2. Photos of the participants in our online coffee & PhysioArt class.
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Figure 3. Corona(ry): The Artist is Absent. Right side: heart anatomy inspired by Jean-
Michel Basquiat, the details reference the interactions between heart, lung, and kidney
functions. Left side: heart anatomy inspired in Andy Warhol artwork, the details refer-
ence the Campbell’s Soup cans in the vessels, and the bananas represent the sinoatrial and
atrioventricular nodes.

The process of making this collaborative painting over the internet (it is worth
mentioning that none the students of this group knew each other before the
course) was the performance that they called “The Artist is Absent”. They chose
that name for their performance to show an antithesis to a performance of a Ser-
bian artist, Marina Abramovic, called “The Artist is Present,” in which she was
present 7 hours a day, 6 days a week for 3 whole months for an exhibition in the
MOMA Museum (New York City) that centered on her career. During that time,
she just sat and looked at the people who came to visit. This group said that Ab-
ramovic’s performance was the exact opposite of what they had done. As a result
of the pandemic, they could not be present for all parts of the process or for the
exhibition of their work, at least physically, but that downside was overshadowed
by their creativity and desire to create art.

In addition to these meaningful thoughts, they could still find space to incor-
porate several “easter eggs” of physiology, representing, for example, the shapes
and colors of the vessels to cans of Campbell’s Soup, and the sinoatrial and
atrioventricular nodes with the banana from the cover of The Velvet Under-
ground’s album, because bananas are rich in potassium, which is important to
induce electric potential in the heart’s neurons. These were only two examples
from the Andy Warhol side; on the right side, they represented Basquiat’s work
(Figure 3). They incorporated the circulatory system by showing other organs,

and the relationship between the heart and the kidneys, for example, which
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through the Renin-Angiotensin-Aldosterone system, regulates blood pressure. In
addition to those mentioned, many other easter eggs were found in the painting
(Figure 3).

Another example of a virtual PhysioArt reinterpretation is shown in Figure 4.
Collage art (PicsArt app) was used by participants to represent the heart’s anatomy
through Vincent van Gogh’s artwork. The collage art was entitled “The van
Gogh’s heart in the Arles bedroom,” which contains many symbolisms, engaging
in a dialogue between the functional heart anatomy and van Gogh’s paintings.
Upon analyzing the collage artwork, in its background is the portrait “Bedroom
in Arles” (Van Gogh, 1888) in which we can observe a respite and synchronic
environment, representing the desire of the author after moving to Arles. This
harmony represents the circulatory function of the heart, which is important for
maintaining homeostasis in the body. The green window from “The Bedroom at
Arles” at the entrance of the aorta representing the aortic valve, is half-open,
which gives us a notion of aortic valve stenosis. Furthermore, on the left side of
the heart, below the pulmonary artery, there is a fragment of “The Starry Night”
(Van Gogh, 1889), the undulating waves in the horizon representing natural
power, which was reinterpreted here as blood flow.

On the upper left side of the heart, there is an old man with his elbows on his
knees and his head in his hand. Vincent van Gogh died two months after finish-
ing this portrait “At Eternity’s Gate” (Van Gogh, 1890a). The sad old man
represents the interaction between the heart and emotions processed by the lim-
bic system. “Vase with Irises Against a yellow background” (Van Gogh, 1890b),
in the heart apex, suggests a word game with the paronymous “vases” of flowers
and blood “vases”. Finally, we can observe a portrait showing a heart on the

bedroom wall, “The van Gogh’s Heart”.

Figure 4. Systole and Diastole in Van Gogh’s artwork. Art Collage (PicsArt app) of heart
anatomy using fragments of van Gogh’s artwork and having as a background the portrait
“Bedroom in Arles” (first version) 1888, (Van Gogh Museum. Source:
https://www.vangoghmuseum.nl/en/collection/s0047V1962).
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Figure 5 represents a reinterpretation of “Butterfly Apple” from the artist
Vladimir Kush (Kush, 1978), which was made with colored pencils. The apple
from the original portrait was replaced by a strawberry because it resembles a
heart. Moreover, it is rich in flavonoids that have beneficial cardiovascular
properties. In the strawberry, the pulp was painted to represent the cardiovascu-
lar valves during the systolic process. Additional artwork reinterpretations de-

veloped in our online cardiovascular PhysioArt course can be found on our In-

stagram page: fisio_arte (https://www.instagram.com/fisio_arte/).

At the end of our courses, participants voluntarily answered a survey (pre-
viously approved by the Institutional Education Committee) about our online
courses. In Figure 6, we can observe that most students declared that our online
integrative course and PhysioArt activity helped them to enjoy and learn physi-
ology (Figure 6(a) and Figure 6(b)), as they experienced reduced stress from
other online activities (Figure 6(c)). Furthermore, participants had declared that
they felt anxious (50%), depressed (19.5%), sad and lonely (9%), and 13.9% de-
clared that they had felt two or more of these symptoms during the isolation pe-
riod evoked by the coronavirus pandemic. Only 8.3% of our participants had de-
clared having no changes in their mood or feelings (Figure 6(d)). Most of the
participants declared that the art and physiology integrative course helped them
to reduce depression symptoms brought on by this period of isolation (Figure

6(e)).

Figure 5. The heart valves. Artwork made with colored pencils, showing heart valves in a
diastolic stage drawn in the pulp of a strawberry half. The fruit was chosen because it is
rich in flavonoids, which have beneficial effects on heart function and has a shape similar
to a symbolic heart. Source: https://vladimirkush.com/butterfly-apple.
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Figure 6. Panels (a)-(e): Survey answered (expressed in %), showing the participant’s perceptions (n = 57) regarding the characte-

ristics of our integrative art and physiology online courses. On a scale of zero to five: 0 (zero) = none and 5 (five) = too much.

All the participants of our virtual course agreed that the interaction between
physiology and art helped them to better understand physiological concepts, and
motivated them to enjoy and study the discipline. Moreover, the PhysioArt ac-
tivity has developed students’ self-esteem, self-assurance, and pride, which is so

crucial in the current isolation scenario caused by COVID-19.

3. Discussion

The virtual PhysioArt course allowed a new form of socialization, using cyber-
space to promote empathy and cooperation. Moreover, many participants said
that the virtual PhysioArt course helped them to diminish the isolation and
boredom felt during the coronavirus pandemic. Thus, the PhysioArt project in
its online version seems to be not only a pedagogical strategy to motivate stu-
dents in our online classes, but also an aide for people to overcome the difficult
times that we are living in, with the social isolation brought on by the coronavi-
rus pandemic.

In addition, the interaction between art, mythology, and physiology made our
online class more poetic-emotional, as related by many of the participants (100%
agreed that PhysioArt made the physiology class much more interesting and en-
joyable). Considering that art is a powerful therapeutic tool that has helped
many patients with mental disorders, including those with anxiety and depres-

sion (Chiang, Reid-Varley, & Fan, 2019), we can say that the PhysioArt reinter-
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pretations have helped participants and students to have this direct contact with
art and make them feel like “true artists”, by stimulating their interaction, ratio-

nality, and creativity, thereby making them feel more proud and confident.

4. Conclusion

Thus, as many of the participants indicated, integrative physiology online classes
and PhysioArt activities stimulated them to more enjoyably and creatively ap-
proach and learn physiology. It also helped them to avoid the boredom of virtual
classes, as well as loneliness, anxiety, and depression symptoms aggravated by
the COVID-19 isolation. As illustrated by this statement from one of the partic-
ipants, “PhysioArt was an enriching experience, with many learnings. Besides all
the creativity and sentimentality involved, the art contact provided by PhysioArt

activity helps us to diminish the isolation by coronavirus pandemic”.
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