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Scarcity of Scientists/Researchers in Brazil

http://uis.unesco.org/sites/default/files/documents/fs35-human-resources-in-rd-2015-en.pdf

Brazil

HOW MANY RESEARCHERS ARE THERE?
Researchers per million inhabitants,  2013 or latest year available
UNESCO - HUMAN RESOURCES IN R&D - 2015 



Scarcity of Researchers & Engineers & Funding in Brazil

http://www.rdmag.com/articles/2013/12/20
14-r-d-magazine-global-funding-forecast
http://www.battelle.org/media/global-r-d-
funding-forecast

Size of the circle: 
relative amount of 
anual R&D 
spennding



Scarcity of Scientists in Brazil

Data: UNESCO Science Report 2010, http://unesdoc.unesco.org/images/0018/001898/189883E.pdf
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2015 PISA TOP Scores (above OECD average) 540,000 15-year-old students
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2015 PISA Lowest Scores of 72 participating countries



PISA Top Performer in Science
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Search for Talents in Hard Sciences

http://artic.ac-besancon.fr/college_gerome/
trav_eleves/site_3_1tr/groupe34/ledessin.htm

http://donna.hu/cikk/u/640%22



Objectives of OQSP

i) Promote interest for Chemistry and its interrelations with 
other sciences and the society;

ii) Attract talented students for studies and carriers in the 
industry and academy dedicated to Chemistry (and Chemical 
Engineering, Biochemistry, Pharmacy, Environmental Sciences, 
Material Sciences, etc.);

iii) Select and award medals to 50 students yearly, entitling them 
to represent São Paulo in the Brazilian Chemistry Olympiad;

iv) Improve the society’s perception of the contributions of 
Chemistry to quality of live and sustainability.



Annual topics of OQSP - examples

Aiming to catch the attention and 

interest of more students than just 

those willing to take conventional 

examinations of Science Olympiads, 

in the First Phase of the OQSP they 

are asked to write a four-page essay 

on a context-oriented annual topic.



Examples of Themes of Chemistry Olympiad of the State of São Paulo

Nine thousand printed banners 

and folders are posted to three 

thousand schools  (end of August). 

Complete information about the 

OQSP is published on the website 

<allchemy.iq.usp.br>, as well as the 

20 best Essays of the year, chosen 

by a team of 60 PhDs in Chemistry.





OQSP-2017 - Essays Evaluation Commission (Jan /Feb summer vacations)

Profs. Drs. from IQ-USP, São Paulo: Ataualpa A. C. Braga; Bayardo Baptista Torres; Breno Pannia 
Espósito; Carmen Fernandez; Cassiana S. Nomura; Cassius Vinicius Stevanis; Claudio Di Vitta; Dalva 
Lucia A. Faria; Erick L. Bastos; Fábio Rodrigues; Flávio A. Maximiano; Fernando Silva Lopes (especialista 
não docente); Ivano G. R. Gutz; Leandro de Andrade; Liane Márcia Rossi; Liliana Marzorati; Lucas C. 
Veloso Rodrigues; Marcia L. A. Temperini; Maria Teresa Machini;  Mauro Bertotti; Mauro Santos (pós-
doc.); Paola Corio; Patricia B. Di Vitta; Paulo A. Porto; Paulo Celso Isolani; Pedro V. Oliveira; Peter 
Tiedeman; Renato S. Freire; Silvia H. P. Serrano; Silvia Maria L. Agostinho; Thiago R. L. C. Paixão; 
Viktória Lakatos Osório; Wanda de Oliveira; IAG-USP, São Paulo: Adalgiza Fornaro; Thiago Nogueira 
(pós-doutor); EACH-USP: Andrea Cavicchioli; IQSC-USP, São Carlos: Elisabete Frollini; Ernesto Rafael 
González; Salete L. Queiroz; DQ-FFCL-USP, Ribeirão Preto: José Fernando de Andrade; CENA-USP, 
Piracicaba: Fábio R. Piovezani Rocha; IQ-UNICAMP, Campinas: Dosil Pereira de Jesus; José Alberto 
Fracassi; Marco A. Zezzi Arruda; Regina Buffon; IQ-UNESP, Araraquara: Assis V. Benedetti; Massao 
Ionashiro; DQ-UFSCar, São Carlos: Joaquim A. Nóbrega; Vania Zuin; DQ-Mackenzie, São Paulo: Sérgio 
H. Domingues; CCNH-UFABC, Santo André: Ivanise Guabeur; Patrícia Dantoni; UNIFIEO, Osasco: Silvio 
Miranda Prada; UNIFESP, Mauro Aquiles La Scalea; Univ. Federal Lavras, Lavras: Fabiana Felix; 
Instit. Mauá de Tecnologia, São Caetano do Sul: Patrícia A. Menezes Freitas; UNESP, Jaboticabal:
Marcio Augelli; IPEN-CNEM, São Paulo: Maria Inês C. Cantagallo; ITA-CTA, S. José dos Campos: Koshun 
Iha; FACCAMP, Campo Limpo Paulista: Lisete Maria Fischer.



AllChemy publishes 20 selected essays yearly since 1997



São Paulo State Chemistry Olympiad – Selection of Finalists

Circa 150 students are selected for the Finals of the OQSP, always in June 

1st Authors of best ranked Essays on the Annual Theme
50 + 50 finalists of OQSP from aproximately 4 Thousand participants

40 Best “trainees” of the  FUVEST (Exact and Biological Sciences)
~20 + ~20 finalists of OQSP from aproximately 8 Thousand participants

Winners from São Paulo of the Virtual Chemistry Tournament 
(IQ-UNICAMP)
4 + 4 finalists of OQSP

Winners of the Regional Chemistry Olympiad (DQ-USP Ribeirão Preto) 
2 + 2 finalists of OQSP



OQSP-2017 – Live Experiments Related to the Exam



Students’ teachers watching a projection of the experiments 



OQSP-2004 – Live Experiments Related to the Exam



OQSP – Live Experiments Related to the Exam



OQSP-2017 – Live Experiments Related to the Exam

Lucas Rodrigues
OQSP 2002 – Gold Medal

Lucas Rodrigues
OQSP 2017 - PhD



OQSP – Examples of Publications originated from the Experiments



OQSP – Examples of Publications originated from the Experiments



OQSP – Examples of Publications originated from the Experiments



OQSP – Examples of Publications originated from the Experiments



OQSP-2013 – Immediate correction of finalists' exams

Double-blind 
evaluation and 
classification of the 
writen exams of the 
participants by a 
team of circa 20 PhDs  
in Chemistry (from 
postdocs to full 
professors), on 
Saturday afternoon, 
while students have 
lunch



OQSP-2017 – Final Exam Correction of finalists' exams



OQSP – Lunch Time



OQSP – Visits to Undergraduate Chemistry Laboratories



OQSP – Visits to Undergraduate Chemistry Laboratories



OQSP-2017 Exposition + VR Presentation by the Chemical Industry



Chemistry in Action – Theater Group of Undergraduates at IQ-USP



OQSP – 2012 – Gold Medal Winners



OQSP – 2017 – Gold Medal Winners



Histograms of Students Scores in OQSP Final Exam  
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Histograms of grades of the Final Written Examinition of the OQSP-2013

The OQSP exam is the same for all students (11th and 12th graders)
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Origin of OQSP Participants - State of São Paulo 

High (Secondary)  School 

Students (10th -12th grades) 

State o São Paulo: ~1.8 million; 

Public schools: ~3800

Private schools: ~1900 

Output: ~440 thousand/year

~83% from public schools

(0,79% are admitted at USP)

~17% from private schools

(8,6% are admitted at USP)

(Reinach, F., OESP 08/Jul/2017, A17)0
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Olympic School of Chemistry – IQ-USP 

Every month of July (since 2011)  there is a one week (66 hours) intensive 

winter course of preparation of OQSP winners for the National Examinations 

of the Brazilian Chemistry Olympiad, that take place at the end of August.

Veterans of the Chemistry Olympiads serve as instructors of the course. 

Professors of IQ-USP present seminars and organize laboratory experiments.



7th Olympic School of Chemistry – IQ-USP – 3-8 July 2017



Courses and Universities chosen by former participants of EOQ

49%

4%3%
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Figures with data of the 2011-2016 period provided by the EOQ coordinators: 
Gabriel Berlingieri Polho, Pedro Luis Furlam, Bruno Alan Miyamoto and Andre Silva Franco

The former participants of EOQ are, for the most part, medal winners of the OQSP 
thus the graphics reflect also the courses chosen by top participants of the OQSP 



Chemistry Olympiads Flow Chart

Olimpíadas de Química Estaduais
Organized in all 27 States (Ex.: OQSP)

Olimpíada Brasileira de Química 
(OBQ)  - 50 winners from each State

Olimpíada Ibero-americana de 
Química (OIAQ) - 17 countries

4 students per delegation

International Chemistry Olympiad
(IChO) - 80 countries

4 students per delegation

High School Students (10-12th year)
Brazil: 8,5 milhões; São Paulo: 1,8 milhões

CHEMISTRY OLYMPIADS

NATIONAL PROGRAM

Coordinator: Prof. Sérgio Melo (UFC)

Main sponsor: CNPq



41st  IChO Practical Exam (Cambridge University, 2009, photo: Nathan Pitt )



OQSP winner’s first IChO Medals - 2010 - 2012

The OQSP started in 1997; the first IChO medals were conquered in 2010

44th International Chemistry 

Olympiad -July 2012 

Washington - EUA

SP: 1 x Silver

CE: 2 x Bronze 

43th International Chemistry 

Olympiad - July 2011 

Ankara - Turkey

SP: 1 x Bronze

CE: 1 x Silver + 1 x Bronze

42nd International Chemistry 

Olympiad - July 2010 

Tokyo - Japan

SP: 2 x Bronze



2016 - Brazil’s best IChO results so far

46th International Chemistry 

Olympiad - July 2014

Hanoi – Vietnam

SP: 2 x Bronze 

48th International Chemistry 

Olympiad - July 2016

Tblisi – Georgia

SP: 2 x Silver

CE: 2 x Bronze 

47th International Chemistry 

Olympiad - July 2015

Baku – Azerbaijan

SP: 1 x Silver + 1 x Bronze

CE: 1 x Bronze 



Annual Meeting of the Brazilian Chemical Industry

Since December 2004, medal winners, especially in the International Chemistry Olympiads

are honored during the Annual Meeting of the Brazilian Chemical Industry 

ENAIQ – ABIQUIM



International Chemistry Olympiad
Medalhas de Prata em 2015 e 2016

Olimpíada Ibero-americana de Química 
Medalhas de Ouro em 2015 e 2016

Olimpíada Brasileira de Química
Medalhas de Ouro em 2014, 2015 e 2016

Olimpíada de Química do Estado de São Paulo
Medalha de Ouro em 2015

Vitor Gomes Pires
3ª série - Ensino Médio

Colégio Etapa - São Paulo (SP)

Vitor Gomes Pires



Conclusion

The OQSP model has been approved and praised by high school students 
and teachers for the last two decades mainly because:

• During the essay preparation, the theme motivates discussion and 
study of chemistry subjects in classroom and at home; 

• The final exam, largely based on the demonstrated experiments, 
fosters the observation and interpretation capacity;

• Participants come to a University Campus, visit a Chemistry Institute 
and interact with professors and undergraduates;

• Six prizes and 50 medals are awarded on the same day of the exam; 

However the model is laborious and requires a large and qualified team. 



Scientia Vinces

University of São Paulo
Coat of Arms

LATIN: Scientia Vinces
PORTUGUÊS: Vencerás pela Ciência

ENGLISH: Science will Conquer

Sponsors and supporters
e.g.: OQSP-2017



Scientia Vinces

Ivano Gutz

E-mail: gutz@iq.usp.br



IUPAC 2017 – Chemical Education (CE) – Abstract 1708




