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“As nossas escolas superiores lutam com 
todas as dificuldades, de organização, de 
pessoal, de recursos, e estão neste 
instante dependentes de uma reforma que 
permanece como enorme incógnita”.  

Henrique Morize, fundador da Academia 
Brasileira de Ciências e seu primeiro 
Presidente, palestra no Clube de 
Professores, ca. 1920  

("Henrique Morize e o Ideal de Ciência Pura 
na República Velha", Antonio Augusto 
Passos Videira, Editora FGV, 2003) 



Fourth National Conference on Science, 
Technology, and Innovation - May 2010



1. Situation of education, Brazil and World 
2. Scientists and engineers, Brazil and World 
3. Higher education reform, Brazil and World

OUTLOOK



1. Situation of education, 
Brazil and World 



Brasil, 2004  — 25-34: 9%



EDUCATION AT 
A GLANCE 2011



EDUCATION AT 
A GLANCE 2011
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Fonte: Censo Superior. Elaboração Própria
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Relação de candidatos por vaga em cursos de graduação presenciais - Brasil 1980-
2008 - (Censo)

Gráfico 36

Fonte: Censo Superior. Elaboração Própria
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2. Scientists and engineers, 
Brazil and World 



SCIENTISTS AND ENGINEERS
BRAZIL: 6% of graduates are engineers - 48.000 per year in 2008 
CHINA: 35%  - more than 600.000 engineers per year (including 
graduates in two- and three-year colleges) 
INDIA - 220.000 
RUSSIA - 190.000 

BRAZIL: 15% of the researchers in enterprises has a master or 
Ph. D. degree 
SOUTH KOREA: 39% (6% PH. D’s and 33% masters)



PEOPLE 23 YEARS OLD OR MORE 
WORKING IN THE AREA OF TRAINING
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Geografia
Economia

Biologia
Estatística
Química

Comunicação Social
Engenharias

Ciências Contábeis 
Geologia

Psicologia
Educação Física

Profissão Regulam.
Administração

Direito
Biblioteconomia

Pedagogia
Medicina Veterinária

Arquitetura e
Farmácia

Odontologia
Medicina

Enfermagem

Fonte: Tabulação do Observatório Universitário com os microdados do Censo Demográfico de 2000 do IBGE
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1998 2010

Finland 13.9 17.0

Korea 4.6 11.1

Germany 6.3 8.1

Hungary 2.9 5.3

USA 9.3

Spain 4.0 7.2

Turkey 1.0 2.9

China 0.7 1.6

Russia 8.4 6.3

South Africa 1.3 (2001) 1.4 (2008)

Brazil 1.2

RESEARCHERS PER THOUSAND 
PEOPLE, FULL-TIME EQUIVALENT

 OECD average: 7,6 
researchers per 
thousand people





BUSINESS SPENDING IN R&D/GNP
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EVOLUTION OF IMPACT 
FACTORS



EXCELLENCE IN HIGHER EDUCATION 
NEEDS EXCELLENCE IN RESEARCH…

Sectoral funds



Science and economic crisis



3. Higher-education reform, 
Brazil and World 



INTERNATIONAL 
MOVEMENT FOR REFORM



Role of Universities
Robert Bayer, Department of Applied Physics, 
Stanford University, former Vice-President for 
Research of Stanford University, former member of 
Science and Technology Council of the State of 
California

Photonics Spectra, p. 24-25, April 1999

“Q - What is Stanford ́s role on the Silicon Valley boom?

A - The myth is that Stanford́s technology is what made Silicon 
Valley successful. However, a survey of 3000 small- company CEO’s 
found only one in 20 companies used Stanford technology directly 
or indirectly in their start-up business. What Stanford contributed 
to Silicon Valley were educated, highly talented students.”



New guidelines...
“...the long-term value of an education to 
be found not merely in the accumulation of 
knowledge or skills but in the capacity to 
forge fresh connections between them.... 
Yet we were struck by how little attention 
most departments and programs have given 
to cultivating this essential capacity ... If 
there is a single motivating principle that 
ties together the various recommendations 
that follow, it is our determination to 
breach the silos of students’ lives, to offer 
them an education that is more than the sum 
of its parts, an education equal to the 
unfathomable challenges and opportunities 
that await them.”



Lawrence Summers, President of 
Harvard, 2001-2006


''An educational culture where it's an 
embarrassment to not know the names 
of five plays by Shakespeare but O.K. 
not to know the difference between a 
gene and a chromosome isn't functional.''

1. Aesthetic and interpretive understanding         5. Science of living systems

2. Culture and belief                                   6. Science of the physical universe

3. Empirical reasoning                                  7. Societies of the world

4. Ethical reasoning                                     8. The United States and the world


New curriculum of HARVARD: Students must follow a course in 
each of the following groups (“activity-based learning”): 

Harvard: New guidelines...



CHINA
“Entering the new century, leading universities in China have adopted a 
credit system, which allows more flexibility in learning. Along with 
curriculum renewal characterized by the tendency towards general 
education, universities have changed administration of student affairs. 
Students are expected to plan their learning and are provided with a more 
flexible curriculum. They can select their majors after one or two years of 
study. The rationale is to enhance all-round development. Since 1950s 
higher education in China had been professionally or specially oriented. 
During the years of planned economy, graduates were assigned to 
positions. The shift of the economic system changed the situation. 
Investigations show that only 50% of graduates are employed in 
accordance with their specialties (He and Pan 2003). Under this situation, 
universities have revised the curricula so that students can have more 
flexibility in individual development. The curricula are meant to be in the 
mean between professional education and general education. This 
direction of change has been welcomed by the students.” (Yang Zhong, 
Northeast Normal University, China)



CHINA

• Number of specializations offered by 
undergraduate courses in China was 
dropped in 1998 from 504 to 249. 

• Shangai University, 2002: Increased 
flexibility, allowing students to fully 
match the needs of society with their 
own skills, interests, and talents.   



NEW PARADIGMS FOR HIGHER EDUCATION

• Diversification of institutions of higher education, introduction of 
cycles (2-3 years) for undergraduate programs, with possibility of 
transference between different kinds of institutions 

• Flexibility in curricula: solid and diversified education, more 
flexibility rather than introducing new specialized undergraduate 
courses 

• Decrease in the number of hours in the classroom and number of 
mandatory disciplines, stimulate work outside classroom, more time to 
deal with excepcional students or students with learning problems. 
Time to work on thematic projects, to stimulate creativity, to think, 
to invent, to imagine! 

• Delay specialization, stimulate interdisciplinary training and research,  
elective disciplines, special seminars on contemporary themes



ABOUT IMAGINATION…

“A imaginação é a memória que enlouqueceu.”  

(Imagination is the memory that went mad) 

  Mário Quintana (Brazilian poet, 1906-1994)



EXEMPLOS DE OFICINAS
• Biologia nos anos pós-genoma: onde está escrito o 

programa da vida? 
• Evolução das espécies 
• Fronteiras da Física: do microcosmo ao macrocosmo 
• Mito, memória e história: entendendo os índios 

brasileiros 
• Poetas brasileiros: leitura e comparação 
• Racismo na sociedade brasileira 
• Introdução à Astronomia: observando o céu 
• Globalização: passado, presente e futuro 
• Imaginação e ousadia na arquitetura brasileira 
• Cidades brasileiras: políticas urbanas 
• Geopolítica da Amazônia



DIVERSITY OF INSTITUTIONS AND TRAINING PATHS

Courses 4-5 
years

First cycle

ExitExit

Exit

Entrance
Entrance

Courses 
2-3 years

Example: Berkeley admits in the third year 
students who took College in California

Credit transfer agreements

Entrance



Flexibility of curricula



Computer science

Flexibility of curricula



Flexibility of curricula



Flexibility of curricula



CHALLENGES TO CHANGE
• Conservatism of corporations 

• Precarious governance of educational institutions 

• Precarious and unstable support for research 

• Low quality of basic education and poor science 
education



Due to a subtle quirk of the evolution of the human species, 
the passion for science serves humanity, revolutionizes people’s 
daily life, affects social organization, ways and costumes.



Thank you!


