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Education for Science and Science for Education: more than
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In the celebration of the Oswaldo Cruz Institute centenary, we wanted to stress our concern with the
relationship between two of its missions: research and education. What are the educational bases re-
quired for science and technology activities on health sciences for the future years? How can scientists
collaborate to promote the popularization of academic knowledge and to improve a basic education for
citizenship in an ethic and humanistic view?

In this article we pointed out to need of commitment, even in the biomedical post-graduation level, of
a more integrated philosophy that would be centered on health education, assuming health as a dynamic
biological and social equilibrium and emphasizing the need of scientific popularization of science in a
cooperative construction way, instead of direct transfer of knowledge, preserving also macro views of
health problems in the development of very specific studies.

The contemporary explosion of knowledge, particularly biological knowledge, imposes a need of
continuous education to face the growing illiteracy. In order to face this challenge, we think that the
Oswaldo Cruz Institute honors his dialectic profile of tradition and transformation, always creating new
perspectives to disseminate scientific culture in innovated forms.
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In the celebration of the centenary of thespeakers collaborated effectively for the develop-
Oswaldo Cruz Institute (IOC), the theme “Educament of science education and popularization, es-
tional Basis for Biomedical Research” was chosepecially in the domain of life sciences. They all
to open the International Symposium in order ténnovate in science, and were (and still are) im-
stress the institution’s concern with the relationportant masters of many generations of scientists
ship between its two missions: research and edangaged on a humanistic position. These masters
cation. This is an attempt to bring up for debateestify the integration between research and edu-
the integration of the two as an expression of theation, by acting at many levels and by contribut-
institutional project. In addition to its goal of quali-ing for the development of different scientific edu-
fying health professionals by conveying scientifiacation project for teachers or for the production of
knowledge, the Institute also holds the responseducational products and materials. Their contri-
bility of being a locus of criticism, capable of re-butions will help us to analyze our own reality and
producing but also, and mainly, of questioning an@ave ways that support the pioneer position of this
producing new knowledge. This capacity has beenstitution, in its search to predict issues linked to
the hallmark of IOC academic predicates durindpealth and science education.
this century, which have made the Institute stand As the title of our contribution depicts, the
out in the field of biomedical research at the naspeakers in this round-table will approach two main
tional and international levels. guestions: (1) what are the educational basis re-

In this round-table we asked outstanding colguired for science and technology activities on
leagues to address those issues. All the invitdtealth sciences for the future years? How can

knowledge be taught and promoted?; and (2) what

can science do to improve scientific education for

citizenship? As “chairwomen” of this session, we

want to address these questions briefly, by indi-
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BIOMEDICAL EDUCATION IN A CHANGING cessfully attracting the attention of scientists, phy-
SOCIETY sicians and other people who wish to participate
In our times scientific education, especiallyon a reflection about the evolution of science. This
biomedical education, is facing the challenge oihtensifies the importance of reliability on techno-
professional training for a changing society, thutogical development, the meaning of research and
it requires a growing social and ethic commitmenithe value of knowledge acquirement.
and an interdisciplinary approach (Griner & DanofepycaTiONAL BASIS REQUIRED FOR SCIENCE
2000). We need then to think of educational stralkND TECHNOLOGY ACTIVITIES ON HEALTH
egies that promote a permanent effort to stimulatCIENCES FOR THE FUTURE YEARS: TRADITION
scientific vocation, to expand creativity on sciencéND TRANSFORMATION
and to increase horizontal interaction between the At the 10C we live in a permanent dialectic
distinct areas of biomedical knowledge. It is alsgituation that assembles tradition and transforma-
important to emphasize the contribution given byion. If, on the one hand, we feel the weight of be-
scientists to society, which indicates their role aig an ancient institution, on the other hand and
answers providers of questions linked to life qualeoncomitantly, we have incorporated a vow in fos-
ity. This must be associated with a more humanisering the continuous study of new biological con-
tic focus on biological and health sciences, and alseptions, aiming at developing research and health
with the transmission of a correct and up to datservices. All this goes hand in hand with the com-
knowledge, using several instruments for scienamitment of professional training to act at different
popularization and promoting a participant conlevels. Oswaldo Cruz and Carlos Chagas memo-
struction of knowledge about health all over theies are present in the post-graduation programs
country. and in the technical courses. They are reflected on
Innovation in this field of training new genera-the high quality of the study programs and on the
tions of scientists may be expressed by an approaciese association between basic research and field-
which assumes health as a dynamic equilibriurwork, with a clear intention of solving the health
process and no longer as a state of well-being or problems that affect the Brazilian population. How-
the absence of disease. Etiologically related to thever the multidisciplinary character and the ethic
biological and the social environments combinegbosition should intersect in a socio-cultural con-
together, the multi-causal origin of diseases is atext and provide a renewed concept of health. We
other new perspective in which the post-gradusshould preserve what is called by Lakatagud
tion courses could develop, as Leselbaum (1998)jatalon 1998) as the “hard core”, the essence, but
highlights, a philosophy in common. This philosowe need to modify the educational programs or to
phy would be centered on health education instedfiopose new programs, which are suitable for the
of on a sanitary focus with a hygienistic view. Atransformations of society, holding on to the re-
more democratic orientation, which integrates scponsibility entailed from the advances in field re-
entists and community members in a cooperativgearch of life sciences.
construction of knowledge has proven to be more Basic and operative research on the health do-
fertile as a way to face the health problems of th@ain is the main mission of IOC and its centenary
Brazilian population. Direct transfer of scientific relevant contribution can be traced in other reports
technology, as expert lectures or explanations, a@# this meeting. Engaged and intelligent people,
not effective for learning, even at the post-graduavhom in turn also train engaged and intelligent
tion level, and favors a dependent attitude on tHeeople, form successive generations of scientists
part of the communities. and carry out research. Graduate courses are not
Another educational challenge for biomedicapnough to form scientists and post-graduated/PhD
research is the development of very specific studraining is absolutely required. The quality and
ies, yet keeping and preserving macro views updidantity input of those who have reached this level
health problems at the same time. How to makef education is then critical for the future of sci-
more specific research without losing sight of the@nce all over the world. Moreover, a policy that
whole? Given the hard competition in the biomediwill attract and support this staff in the system is
cal research field, an issue that arises for eductl€ necessary counterpart, guaranteed by research
tion from said challenge is the trend in studentgrants and fellowships (Rodrigues & De Meis
professionals to adopt personal purposes as a ptP96). However, both are currently undergoing a
ority, without having any social commitment. Thecrisis: on one side of the scale, there is (1) a trend
accessibility of ethical committees for biomedicalo reduce the number of curious and intelligent
research is then introduced into this discussion. ¥pung people motivated to carry out scientific ac-
spite of the counseling nature of their interventiofivity; and (2) there is also a reduction of the amount
(Chevenement 1986), those committees are suefuniversity courses that train well qualified young
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candidates for post-graduate practice in researamative for this problem is to search actively for
On the other side of the scale, the number of feffounger and younger people motivated for science
lowships for master and PhD training are frozemand to merge them into laboratory activities as soon
or declining. Therefore, the quantity and the qualas possible, expecting the Darwinian mechanism
ity of the input for the scientist formation systempf “natural selection” the take over. “Science Ini-
as well as the mechanisms to attract and suppdaidtion” programs are the best formal expression
them economically, are both negative in this equaf this policy. We went back to the ancient way of
tion (De Meis 1998). masters training their pupils. How and when should
In recent meetings held to analyze the postwve interfere on this process: back at the elemen-
graduation discipline performance on the Instituteary level; or at the college level; or during gradu-
an important problem that became evident was tregion; or only during post-graduation? These un-
poor capacity of many candidates to solve protanswered questions link this first part of our talk
lems, to read, to understand, to make out and to the second one: What can we do?
criticize the results of published papers, and @ Mgz AT cAN SCIENCE DO TO IMPROVE SCIENTIFIC
jor deficiency in biological background knowledge | ITERACY AND EDUCATION FOR CITIZENSHIP?
A great deal of time was dedicated to discussions o
The problem of personal and student qualifica-

about what the basic necessary knowledge is {0 R " o1
train anyone as a PhD in Science, and no cons jon for scientific activities that we have just intro-

P%lﬂyed in the preceding paragraphs shows the top of
e@_e iceberg of the real problem: people are not liter-
Ate to read nature directly by themselves, and they
are not literate to receive and read disperse midia
gﬁormation on science either. They end up not be-
dng able to judge by themselves what is bad or good,

and yet be unable to use trigonometry to solve prowhat is right or wrong regarding science. When a

lems, even those as old as the ones solved in\irq_ccer team wins or Ic_Joses, people feel able to in-
cient Egypt. This hypothetical specialist may kno erpret the game and find out the reasons why those

gults were achieved (soccer is a good example in

tion, since most of best scientists are now ultr
specialists on specific matters. A physician or
biologist can be an extremely good scientist in
subject such as intracellular signaling, for exampl

absolutely nothing about the chaos theory or abo : X =7

the non-Euclidean geometry. And the reciproc razil). However, when it comes to scientific mat-
is also true, a geologist may be the best specialit s_hgegplfsf(iﬁlecorgﬁéegqeely I?gper?:?‘\erflrv]atv?n?’?ﬁ?
on Mars’s volcanoes and yet not be able to undey: JUdge. 9 proj :

stand what a gene or a transgene is. So the qui&nsgenic food_good’?or bad? Should we stop re-
tion of what should a scientist know to be a PhD iI§earch using animals? Those are questions that are

Science implies relative and complex answer pen to social intervention at multiple levels and
depending on which area he is going to act upo r which most people fell absolutely unprepared to

The explosion of knowledge production in all aranswer. Common people are unable even to appre-

eas, making it virtually impossible to follow all ciate beauty on science work, differently from their

different areas of science, imposes a need for coﬂfilpablllty to appreciate artwork, a piece of good

tinuous education for all, from the youngest inexNusic or the beauty of a poem. It is as if art were

pert student to the oldest extremely expert scierq_omposed by culture (in its multiple aspects), but

tist. Homemade and organized courses for contin{}ot PY science. This problematic view of science
ous education are imperative for science instit utside of culture is spreading so rapidly on society

tions, not only for their professionals to be informe hat scientists (especially those from “hard” science)

but also for the permanent renewing and refresfir€ frequently not included in the list of “intellec-
ing of their way of thinking tual” people, that commonly group artists working

The subsequent questons of what shouid 0 1a4re paining, sclpure musi, dance e
taught to young scientists undergoing formation,~ ' ! g

and what should we ask them to learn before thf%pwdal scientists such as anthropologists, for ex-

join the science system are issues that need furt ple. This illiteracy of the general public on sci-
rentlflc subjects (even — or specially — politicians and

clarification. The pragmatic operation howeve decision-makers) reflects a poor activity of science
make it even more difficult to reflect upon those P y

themes and we all do receive in our laboratori ta. which influence vouna students acainst the
young chemists, biologists, physicians, etc. and ' young 9

have to “review” with them the basic information V&S that lead to a living science. In spite of all this,

in many fields, reaching even unexpected aspeé??()ple are still fascinated with complex scientific

of the theoretic courses, which are necessary to gi I%’ gﬁénje?tﬁh:: dhgc‘)’vclﬁrge is the universe, what is
them support on their scientific activity. An alter- ' '

opularization, a mystification of scientific work and
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Given this context, what can scientists do? Thim everyday life and the different partners involved
is an absolute pertinent and timely question, sinda science popularization, this course extends the
“What can science do for education?” will be thedea that scientific education must be understood
mote of a symposium organized by the Braziliams a fundamental premise for the exercise of citi-
Academy of Science, coming up next June. In ouwrenship, aine qua norcondition for re-insertion
opinion, scientists have three main fronts to workn culture.
on to face the challenge of promoting scientific A third front to engage scientists on is the ac-
education for the general public, specially thé¢ive production of tools for science popularization.
younger ones. They should contribute to general publications for

First, to push forward the awareness of thithe public, magazines, books, text-books for school
problem within the scientific community itself, children and adolescents, exhibits for museums and
mainly among young post-graduating students thgalleries, informative web sites, videos, theater
will make up the future generations of scientistglays, and whatever other means could be thought
Discussions should frequently be held during thef to disseminate information associated to emo-
PhD training, thus engaging young scientists otion and discovery, the essence of science. At his
concrete projects and actions to promote scientifitentenary, the 10C is actively working on these
education. In the last six years about 50 studentisree fronts. Here we will hear from our invited
in the Institute engaged on and developed 2§peakers why and how to move forward along this
projects, of their own and exclusive choice, tavay.
popularize science. REFERENCES
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