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paradigm shift to traditional teaching brought ? Indeed, 
Flipped classroom methods profoundly change the 
school system, particularly thanks to the development 
of digital technology and the greater use of images. The 
role of the scientific illustrator, a intermediary between 
professionals and the general public, is questioned in the 
Flipped classroom. How may the scientific illustrator and 
the discipline of information design contribute to flipped 
classroom pedagogy ? To begin with, we will consider 
the different evolutions of the conception of pedagogy 
through history, followed by the presentation of the 
concept of Flipped Classroom. Finally, we will question 
the place of the scientific illustrator and his visual pro-
duction in the process of education.

Children learn new things every single day. Every 
moment is an occasion for children to be in touch with 
older people and learn from them. However this instinc-
tive education can’t be called “pedagogy”. While the term 
“education” describes the act of passing on knowledge, 
pedagogy defines the science of education. It comes 
from the Greek word paidagogós : paidos means child 
and gogía means to guide, “to accompany”. The role 
of the teacher is first of all to be a mentor, to guide 
students on their individual pathways to knowledge. 
That principle is the most important idea on which the 
Flipped Classroom is based. Today, this active-learning 
method can be considered as one of the last legacy to 
the evolution of pedagogy, but, what benefits has this 
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THE ORIGINS OF TRADITIONAL TEACHING

The concept of “school” and “teaching” emerged with the 
invention of writing, towards the 4th millennium B.C., in 
the Indian and Egyptian civilizations. In Ancient Greece, 
children learnt to read and write, to practise sports and 
arts. The master was a specialist in a particular subject, 
he was an authority figure that no one could dispute. 
The student’s obedience and docility were key to the 
teaching / learning process. The teacher would speak 
and the student would listen, the former would explain 
and the latter would understand. It is the most academic 
and oldest teaching-learning process and it is still used 
nowadays. School in Ancient Greece was supposed to 
allow the pupil to become a free individual. However, the 
role of education in the Middle Ages changed radically. 
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Education at that time was not a means of developing 
reason and free thinking, but rather a way to submit the 
will of the people. The relationship between the teacher 
and his pupil in traditional education is historically an 
asymmetrical relationship. The teacher is in a position 
of power as an adult in front of young people, and as a 
knowledgeable person in front of beginners.

The pupil’s dedication to his master was obligatory, 
because the master was the only person who pos-
sessed knowledge, and the only way for him to access 
it. This subordination was necessary, because teaching 
could only be oral before the advent of printing in the 
sixteenth century. Students did not possess any written 
or pictorial aids, they could not learn on their own. The 
predominance of didactic speech, especially in the first 
universities, was explained as much by the tradition of 
oralisation as by the rarity of teaching aids. 

1. A philosophy course in Paris (14th century), 
Grandes chroniques de France, Castres.
2. Job als Schulmeister, illustration for 
Le Magasin Pittoresque, Paris, 1845
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THE CASE OF SCIENTIFIC EDUCATION

According to Jacques Rancière, education is like freedom: 
it is not given but taken. And in this task, the master is 
only an authority that commands the ignorant to move 
forward. Moreover, according to Célestin Freinet, the 
natural way to learn for a human being isn’t about lear-
ning explanations and lessons. We mainly learn through 
research and  experimentations. For any living being on 
Earth, the concrete and immediate experience «here and 
now» is the most effective learning method. In this case, 
if we consider the scientific field in which this diploma 
project takes place, it is quite relevant to favour an active 
pedagogy which may bring to the fore research and 
personal experimentations. According to Michel Blay, 
science is «a clear and certain knowledge [...] based on 
experimental demonstrations, or on the analysis of socie-
ties and human facts». Science is built on demonstrable 
ground, verified by experimentations. Therefore, practice 
should be encouraged in science teaching, perhaps more 
than theoretical  teaching ... Even in traditional teaching, 
science courses in high schools and colleges today are 
complemented by practical work sessions, where expe-
rimentations and scientific research processes are the 
main subjects.

THE THEORY OF UNIVERSAL EDUCATION 

In France, in the nineteenth century, Joseph Jacotot 
experimented a new conception of pedagogy. This 
French pedagogue was one of the forerunners of the 
movement of progressive education, which emerged in 
the following century. He was the initiator of a method of 
teaching known as «the Universal method» for people’s 
intellectual emancipation. The flipped classroom is the 
legacy of this method and of the questions raised by 
Jacotot’s principles.

His method assumes that all pupils are equally intelligent, 
and it is in their will to use their intelligence that they 
differ. Will is an essential factor which is also necessary 
for the teaching process. In Jacotot’s theory, the teacher 
forces the will of the student to work on specific subject, 
to think and look for himself before giving any explana-
tion. The teacher becomes a guide and an educational 
strategist, and the student becomes the maker of his 
own learning process. Universal Pedagogy, and later the 
Progressive Education Movement, praise the student’s 
ability to think, to be able to find the answers he needs 
on his own. According to Jacques Rancière, education is 
like freedom: no one can give it to you, you must take it 
yourself. In this endeavor, the master is only an authority 
figure which commands the ignorant to progress.
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THE FLIPPED CLASSROOM 
MODEL OF TEACHING

So why is the flipped classroom so interesting? It is 
necessary for students (and teachers) to understand how 
it works, so they can see the benefits oft this active-lear-
ning method. However, people often know little about 
the concept of the Flipped classroom. Homework at 
school, lessons at home. We often use this expression 
to speak about flipped learning, but it is too simplistic to 
fully describe the method itself. The principle of flipped 
classroom consist in reversing traditional teaching 
methods, delivering instruction online outside of class 
and moving “homework” into the classroom. In formal 
education, the teacher transmits theoretical knowledge 
during class time, and pupils have to learn and reinvest 
knowledge alone at home after school.
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Reversing both those phases is appropriate, especially 
today. Indeed, thanks to all the digital and printed infor-
mation media, teachers can transmit knowledge remo-
telyr, allowing students to take advantage of the time in 
class when pupils and teachers are together for active 
and interactive lessons.  

What are the benefits of that method over conventional 
teaching? Flipped learning leads to a gain in performance. 
According to teachers who champion for flipped lear-
ning pedagogy, it doesn’t make sense to exploit the only 
time of the day when teachers can be directly in pres-
ence of their pupils to really interact with them. A lecture 
course makes a teacher a simple source of knowledge. 
In the digital era, when so many documentary resources 
are available, the flipped classrom system allows them 
to work fully on helping pupils process and appropriate 
knowledge, that they may become really active.

A STUDENT-CENTRED APPROACH

Flipped learning pedagogy is a method that shifts the 
central focus of a lesson. It’s a learner-centered model 
which puts pupils’interests first, and which take into 
account their abilities and their needs. In the digital era 
today, students need skills that previous generations 
didn’t learn at school. ICT (Information and communi-
cations technologies) are ever-present in our daily lives, 
which is why the flipped classroom is in fact closely 
related to the connected digital world. It’s essential to 
consider this important part of children’s environment in 
the training of a generation which has grown up with 
IT, the Internet and other audio-visual services. Their 
way of thinking and reasoning is not the same as before. 
That’s why teachers try to exploit the habits of nowadays 
pupils, who use the Internet and new technologies to 
communicate, collaborate, do research and create. To do 
so, this active-learning system puts collaborative work to 
the fore. Flipped classroom is an opportunity for pupils 
to work in groups to do activities, make discoveries or 
do exercices to apply them. This exercices generally 
allow pupils to access online resources. The activity is 
much more varied:  students talk with their group, look 
for the information they need and interpret it, they talk 
with their teachers... This system is less disconnected 
from the working world (for which the school is sup-
posed to prepare pupils) than the current school system. 
Being attentive in class, listening and taking notes, lear-
ning knowledge for an exam... Those skills are typical of 
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the work in a school environment, but this capacity has 
generally nothing to do with the skills that pupils will 
have to develop after their years at school.

In fact, flipped classroom certainly asks the question 
of the role of education at school : does school have a 
responsibility to prepare pupils for the working world ? 
Or is it a place where children are supposed to develop 
reason and free thinking,, in order to become emancipa-
ted ? Perhaps flipped learning gives its own response to 
the question.

THE EFFICIENCY OF FLIPPED LEARNING 
METHOD FOR STUDENT EMANCIPATION 

Flipped classroom allow teachers to transform the frag-
mented system of school subjects into a more widespread 
learning mode. Transdisciplinarity allows pupils to look 
at differents concepts with fresh eyes and to apprehend 
the notions in a global context. In fact, we often hear 
about demotivated pupils in high school who find it dif-
ficult to perceive the interest of theoretical disciplines. 
They don’t easily memorize notions too abstract in their 
minds. Flipped learning calls into question the division 
of academic disciplines dating from the antiquity and 
also the first universities. Interdisciplinary bring context 
to pupils learning process, and it bring also meaning so 
they can see the value of what they learn. The aim is 
to encourage them to think differently and exploit their 
ability to make connections between totaly different sub-
jects. Teachers ask pupils not to just consume knowledge 
in class, but also to acquire it elsewhere and differently. 
In fact, Flipped learning method does not simply propose 
a few trivial modifications, but rather a real change in 
mindset both for teachers and pupils.

↑ Science course in college (flipped classroom).
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SCIENTIFIC ILLUSTRATOR : “MASTER 
EXPLICATOR ” OR “IGNORANT MASTER”?

A multitude of revolutions in pedagogical methodology 
occur today, aided by the information and communi-
cation technology revolution. We have seen that these 
new technologies are the bedrock on which Flipped 
pedagogy can develop. What place for the scientific illus-
trator and image in this educational process?

The scientific illustrator’s work is special. His role consists 
in developing didactic tools to convey information, to 
translate messages and complex knowledge by means of 
images. The goal of his work is to transmit a science, and 
it is a purpose which apparently can be likened to that of 
the traditional teacher.
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Moreover, we have seen earlier the questioning of the 
“master explicator” by Jacotot’s theory and by the new 
approach to teaching that characterizes Flipped peda-
gogy. According to Jacotot, the master must above all 
act as a will that makes an intelligence proceed under 
the absolute constraint of one’s own will. In other words, 
the act of an intelligence obeying only itself even while 
the will obeys another person’s will is the key to eman-
cipation.

If we look at what we understood from this conception 
to the work of a scientific illustrator, we come across a 
problem: does’nt the scientific illustrator (whose work is 
to explain scientific subjects) become a “master expli-
cator”? Indeed, the nature of didactics is above all to 
explain the nature of things.

And yet, it woud be paradoxical to say that the scienti-
fic illustrator can be  considerered as similar to one of 
the learned masters depicted by Jacotot. Indeed, isn’t 
he finally closer to the Ignorant Master, portrayed by 
the same pedagogue? In a sense, the scientific illustra-
tor often has to work on subjects in which he is not an 
expert. He is not a doctor, a science teacher or a scien-
tist. He has to transmit some information that he didn’t  
theoretically study before, in a discipline in which he did 
not graduate. He is a pedagogue of a science in which he 
is not a specialist. The scientific illustrator is not a learned 
master by nature – and yet an explicator par excellence.
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WHY ARE IMAGES SO POWERFUL ?

Today, a lot of children and adolescents are regular users 
of new technologies. Networking tools, the Internet, 
digital technology, and computer science have made 
images more accessible than ever. They are visible 
almost everywhere, and have varied functions. They may 
convey a message, a vision of the world, they may be 
artistic, didactic, instrumental, decorative, informative, 
symbolic... Pictures themselves are a real language, a par-
ticular form of communication with which young people 
are overwhelmed today.

Images are effective, their educational dimension is reco-
gnized by all educators. Today they are extensively used 
in the education process, whether it’s traditional or alter-
native. In communication, the image is really favoured : it 
allows one to disseminate a huge amount of information 
in record time. Indeed, text and spoken language relate 
more to our intellect, while images directly connect to 
our emotion. Before delivering a message, spoken and 
written words have to go through many filters. Conver-
sely, the image is directly perceived by everyone, 
regardless of language, social status or intellectual abi-
lities. In fact, our brain can process visual data 60, 000 
times faster than text, and is able to recognize images 
within 13 milliseconds.

THE ACT OF EXPLICATION, INDISPENSABLE 
OR ALIENATING?

The act of explication and simplification cannot be com-
pletely removed from the teaching process. the scienti-
fic illustrator is well aware of that. However, if Jacotot 
distrusted the learned masters so much, it was due, 
above all, to the fact that the transmission of knowledge 
was inevitably accompanied by a dependence on these 
explanations, a learner’s feeling of helplessness and infe-
riority towards the master.

In addition, we saw earlier that Flipped pedagogy takes 
account of a new factor in the learning process : the mul-
tiplicity, diversity and accessibility of resources. Pupils 
are now free to search and learn from a source they 
can choose. This possibility thus abolishes the pupil’s 
dependence on a single teacher. The plurality of acces-
sible explanations encourages the student to look for the 
one(s) which he find the most relevant and satisfactory. 
Today’s context allows us to question Jacotot’s theories. 
After all, the pedagogues that support Flipped pedagogy 
agree on the fact that it is not about creating a pedagogy 
which is supposed to revolutionize teaching methods by 
getting rid of all its achievements. The Flipped classroom 
system is much more effective when it is associated with 
traditional teaching.
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We believe in what we see, so we can think that images, 
photography for example, are somewhat aguarantee of 
objectivity, like a proof of reality. Yet, They are never 
perfect reflections of the real, and they are interesting for 
that reason. Photography, illustration, painting: images 
are interpretations. They are not exact representations 
of reality, but the result of choices and interpretations 
made by their creator. However, it also offers multiple 
possibilities of interpretations for the people who see it 
(except for intentionally monosemic pictures).

Its potential in a educational process is very interesting. 
A visual representation is not a truth hammered home 
by words on paper (except for pictures like propaganda 
images, for example). It gives one freedom to interpret, 
imagine, debate and conduct research on the under-
lying message. The necessity of its use is beyond doubt, 
especially in alternative pedagogical processes such as 
Flipped pedagogy, which advocates free thought and 
emancipation.

↑ Julie Sistenich’s project in collaboration 
with Julien Bobroff
↑ Créer lʼunivers - Mode dʼemploi 
en quatre étapes, Coline Aubert’s project 
in collaboration with Julien Bobroff.
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The multiple approaches to teaching over time constantly 
question the fundamental role of education. What is the 
purpose of school? Acquiring knowledge about today’s 
world? Preparing us  for our integration into society? 
Evolving in a place still untouched by the influence of 
modern society? Traditional teaching has always priori-
tized the transmission of knowledge. First we analyzed 
the resulting relationship between the teacher and his 
pupil, based on the acceptance of the master’s superio-
rity. This relationship was questioned as centuries went 
by. In the nineteenth century, French pedagogue Jacotot 
presented his astonishing theories of Universal Educa-
tion, which call into question a whole conception of edu-
cation. Every era has their own pedagogical revolutions 
and prove that people are constantly searching for new 
ways to educate individuals, to develop their intellec-
tual and physical faculties, to make them emancipated 
human beings. Emancipation is the legacy of  Jacotot and 

the theorists of Progressive education, and the creed on 
which a lot of alternative pedagogies are based. In this 
landscape of pedagogical innovations, Flipped pedagogy 
is one of the latest methods. It is more of a philosophy 
of teaching than a simple learning method. This eman-
cipatory method is adapted to its timeframe. Through 
the exploitation of new digital technologies, the Flipped 
classroom proposes a more motivating way of teaching 
which is connected to reality. Pupils are active and 
invited to take control of their learning process through 
which they gain freedom and responsibility. As for the 
scientific illustrator, he may find regard this pedagogy as 
the opportunity to work in a still young and relatively 
unexplored field, where pedagogical tools are rare. It is 
now up to designers and illustrators today to invest this 
new field of creation, to encourage teachers to try the 
method… and to flip their classes.
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