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DEUTSCHE BUNSEN-GESELLSCHAFT

Joybrato Mukherjee

EDITORIAL

The Importance of a Global Community of
Responsibility and the Role of Science Diplomacy

During the 2021 federal election campaign
that has just ended, it was emphasized that the
coming legislative period is likely to be the last
opportunity to make a substantial contribution
to achieving the 1.5-degree target of the Paris
Agreement through political decisions. At the
same time, it is clear that the fight against
man-made climate change cannot be waged
at the national level alone; Germany is “only”
responsible for just under two percent of all CO,
emissions worldwide. Considering the magnitude
of the challenge, a coordinated European and
global climate policy is therefore urgently needed.
Promising solutions for a climate-neutral world
can only be developed in a global community of responsibility.
Even beyond the challenges of climate policy, we have fully
arrived in the age of the Anthropocene. Humans and their
behaviour have become the most important factor influencing
not only atmospheric processes, but also biological and geo-
logical processes on Earth. The reduction of biodiversity and
the degradation of soils caused by intensive agriculture, the
enormous pollution caused by plastic waste, the destruction of
habitats for many millennia caused by nuclear tests and nuclear
disasters - these are just a few examples of the importance of
the human factor for the development of our planet. Here, too,
the following applies: A noticeable reduction of the disastrous
effects of human behaviour and economic activity will only
be achieved through the cooperation of as many states as
possible, assuming responsibility as a global community.
COVID-19 has also shown that global challenges in the
Anthropocene can only be addressed on the basis of scientific
knowledge. Pandemic control has been most successful where
the relevant measures could be scientifically justified. Vaccine
development has been able to succeed at an unprecedented
rate in global alliances of science and industry - massively
supported by politics. At the same time, we know that there
are already large differences in vaccine availability between
continents. However, in our mobile and interconnected world,
a pandemic can only be overcome if all citizens of the countries
of this world gain equal access to vaccines. This, too, is the
task and obligation of a global community of responsibility.

The task and aspiration of German foreign policy under a new
federal government must therefore be to shape the global

Prof. Dr. Joybrato Mukherjee

Deutscher Akademischer Austauschdienst e.V. (DAAD)
Kennedyallee 50, D-53175 Bonn
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community of responsibility through planetary
thinking and cooperation. The field of action
of AuBenwissenschaftspolitik - the domain
of scientific exchange and international co-
operation in research and teaching - plays a
prominent role in this context.

As early as 1975, the Federal Republic of
Germany defined foreign cultural policy, Aus-
wartige Kulturpolitik, as one of three pillars of
its foreign policy and later developed it further
into the concept of Auswartige Kultur- und
Bildungspolitik, AKBP. In this context, aspects
of scientific cooperation have increasingly
gained strategic importance for Germany’'s
foreign policy. Due to the global challenges of our time, the
international networking of German universities and research
institutions plays a constitutive role in German foreign policy
as part of its foreign science diplomacy. Today, with its
extensive activities in the promotion and exchange of students,
scientists and scholars, in fostering scientific cooperation
between German and foreign institutions, and in development
cooperation with the Global South, Germany has an excellent
reputation as an honest broker, as a reliable partner, and as a
valued member of a global community of responsibility.

In view of the existential challenges facing humanity and the
increase in the world’s population to around ten billion people
by the year 2100, it is imperative to maintain and expand close
and cooperative relations with as many countries in the world
as possible. Intercultural encounters, scientific exchange and
joint collaboration in transnational educational projects can
make a significant contribution to this. German foreign science
policy must therefore not unnecessarily define “red lines” vis-
a-vis other states. German Higher Education institutions and
their members must be prepared to cooperate with countries
with other legal systems and values, as far as this is justifiable
and responsible. In doing so, it is important to represent our
own interests and stand up for our values, even in the face
of challenging partners. Such processes of exchange and
negotiation can be difficult, but they are imperative, because in
the world of the Anthropocene, solutions to global challenges
can only be worked out if states do not close themselves off
from one another.

“Change through exchange” - the motto of the DAAD sums it
up: If we want to successfully shape the necessary change
in human behaviour and economies globally, this will only
be possible in the constant intercultural and international
exchange of people worldwide. Organizing this exchange in the
field of science for the benefit of our common development on
earth is the primary task of foreign science policy in the 2020s.
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DEUTSCHE BUNSEN-GESELLSCHAFT

Cay Etzold

Chemists across Borders: The Role of the
German Academic Exchange Service (DAAD)
Connecting African and German Academia

One of the many networks of excellence DAAD funded in Af-
rica is NAPRECA, the Natural Products Research Network for
Eastern and Central Africa. [1] The network was established in
1984 and supported through UNESCO. Meanwhile the Network
has national chapters in its member states. Its focus is on the
chemistry of natural products. The DAAD supported NAPRECA
for two decades. In recent years the annual symposium of
this network consisting of DAAD alumni and other African top
chemistry scholars became one of the major events of up-to-
date scientific exchange on latest research developments in Af-
rica. The 19th NAPRECA symposium “Natural Products towards
global Challenges and sustainable development in Africa” took
place in November 2021 in Rwanda.

DAAD’s support of NAPRECA was realised in the frame of the
In-Country/In-Region scholarship scheme which supports the
training of future professionals, managerial staff and university
teachers. In order to strengthen research capacities on the Af-
rican continent the programme offers African scholarship hold-
ers the opportunity to pursue postgraduate or doctoral studies
at universities in their home country or at highly qualified insti-
tutions in neighbouring countries. Every third year a regional
call is made for African institutions to apply for grants-fund-
ing. The In-Country/In-Region scholarship scheme has been
the signature programme of DAAD for more than five decades
making DAAD one of the biggest supporters of inner-African ac-
ademic mobility and a key supporter of centres and networks
of excellence. These days the graduates of those centres and
networks are partners not only to the World Bank but also to
many top-level German and international universities.

This happens against the backdrop of DAAD’s decade-long sus-
tained engagement in Africa. Greatly expanding in the 70ies
and 80ies of the previous century and again from 2015 DAAD’s
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work with African partners has been focusing on education and
training of qualified staff and managers, establishing, and mod-
ernising university systems, connecting partner countries to the
global knowledge society, providing support to transformation
processes, and boosting the graduates’ employability.

Today, DAAD is working along the following five key lines:

(1) Support students to become university lecturers in Africa
through scholarships to study in German institutions of
higher education and top-performing universities in neigh-
bouring African countries

(2) Support African universities in expanding their graduate
training and research capacities

(3) Strengthen universities in the region as effective drivers of
social development - e.g. by funding applied research and
degree programmes relevant to the labour market

(4) Enable German universities to gain easier access to the Af-
rican continent and present information about Germany in
Africa

(5) Strengthen synergistic and collaborative projects, creating
a close alliance between German and African partners, es-
pecially with regional university organisations in Africa

After an extended period of individual scholarships and con-
tinued funding by DAAD and other international partners of
the higher education systems, graduate schools and centres
of excellence have been developed through partnerships. Like
NAPRECA various other national and continent wide discipli-
nary academic networks have been created, among others
driven by the expertise and capacities of DAAD alumni.

Furthermore, over the years, the DAAD has implemented, in
cooperation with African Governments, co-financed scholar-
ship programmes for young academics to obtain their PhD at
German Universities. Demand for such joint initiatives in Africa
is constantly increasing. At present, active co-operations exist
with Kenya, Ghana, Nigeria, Ethiopia, and Rwanda. Last year
in total 253 Master- and PhD-students were sponsored with
funds from African governments and institutions, among
them students from Ghana and Nigeria working on topics of
chemistry and chemical engineering for their PhD. In addition,
the DAAD supported 179 scholars for their PhD within its
regular grants scheme. Last year, the DAAD sponsored a total
of 432 early-career researchers and/or university staff. These
measures form the basis for promising new research projects
and co-operation developments.
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Besides individual scholarships DAAD is supporting university
co-operations like the “University-Business-Partnerships” pro-
gramme. In the context of the “Special Initiative Formation/Train-
ing and Employment”, the program contributes to the stronger
practical orientation of higher education in Ethiopia, Ivory Coast,
Ghana and Senegal and in subject areas like textile industry,
food processing industry, renewable energies and energy effi-
ciency, biotechnology and agricultural sciences, among others.

Finally, DAAD supports African universities wishing to expand
their graduate training and research capacities. Programmes
such as 12 “Centres of African Excellence” and 3 “Bilateral
SDG Graduate Schools” are prominent examples. At present,
the DAAD is supporting university centres of international
standing at 18 different African locations across the continent.
Through joint research and teaching, they are destined to solve
global challenges for mankind in an interdisciplinary manner.

One of the above-mentioned bilateral SDG Graduate School
has a focus on chemistry as well. The YaBiNaPa - “Yaoundé -
Bielefeld Graduate School Natural Products with Antiparasite
and Antibacterial Activity” is a joint project of both universities.
“YaBiNaPA has the mission to overcome this problem by edu-
cating PhD students in an interdisciplinary and transnational
way and also to create a scientific communication platform be-
tween biologists, chemists, pharmacologists, the public, and
traditional healers.” [2] The joint project works with universi-
ties of six African countries, namely Benin, Cameroon, Ethio-
pia, Madagascar, Malawi, Nigeria.

The DAAD is also supporting German universities and research
institutions via the Fact-Finding Missions programme. This pro-
gramme offers the opportunity to realize short-term visits at
prospective partner institutions, with the aim to set up long-
term collaboration. Furthermore, the DAAD has established the
Center for International Academic Collaborations which offers
individual advice and assistance. If you are interested to get
hands-on consulting and advice, please contact KIWi, the Center
for International Academic Collaborations at the DAAD [3].

References

[1] https://naprecanetwork.net/ (15.11.2021)

[2] https://www.programa-trandes.net/en/SDG-Graduate-Schools/
YaBiNaPA/index.html (15.11.2021)

[3] KIWi- https://www.daad.de/de/infos-services-fuer-
hochschulen/kompetenzzentrum/
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Cay Etzold is Senior Expert at
the new DAAD - Center for In-
ternational Academic Collabo-
rations (responsible for Sub-
Saharan Africa, Eastern Europe,
South Caucasus and Central
Asia) since October 2021 with experiences of transfor-
mations in different contexts and regions.

He studied Latin American Sciences and History at
the University of Rostock (Germany) and was awarded
a Diploma (M.A.). After his studies he worked at the
University of Rostock and later at the Humboldt Uni-
versity Berlin as a Program Officer for the foreign
student’s office. From 1988 - 1990 he worked at the
Department of International Relations of the Ministry
of Higher Education of the former GDR as a Scientific
Officer. After the German unification he started to work
for the DAAD (German Academic Exchange Service)
and was responsible for Postgraduate Courses with
special relevance to Developing Countries, later for
Alumni programs and Higher education cooperation
projects etc.

From 2001 till 2005 Cay Etzold was Director of the
DAAD Regional Office for Africa in Kenya and from 2009
- 2011 he worked for the European Union in Georgia.
Afterwards Cay Etzold was Head of Section Eastern
& Southern Africa at the DAAD from March 2011 till
December 2014. From January 2015 till June 2019 he
was Head of Scholarship Programmes for Africa at the
DAAD. From July 2019 till June 2021 he worked again
for the European Union in Georgia. He supported the
development of the new founded DAAD Regional Office
in the South Caucasus in Tiflis and became its first
director in July and August 2021 before returning to the
Headquarter of the DAAD in Bonn.
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DEUTSCHE BUNSEN-GESELLSCHAFT

Hauwa Ibrahim*

RESEARCH AND EDUCATION

De-coding of Violence in Northern Nigeria
through Chemistry

August 2008, arriving at Cambridge MA, at the start of
Radcliffe Institute Fellows program at Harvard University, USA,
| was acquainted with an unassuming intellectual and savvy
thinker, Prof. Katharina Al-Shamery, whose research on nano
technology (hearing it for the first time) fascinated me. Later
| discovered that we both have two children with similar ages.
One day Prof. Al-Shamery came to my house. In her humble
ways she tried to clean up after meal. She checked the closet
down the kitchen sink to pick up detergent and she noticed |
also had food stuffs (potatoes, onion etc.) in the same cabinet—
she cleaned up and was later to explain chemical reactions and
food, careful not to sound like a know-it-all. | was fascinated—the
more she explained the more | wanted to hear—Here’s where
my “baptism” began. A village girl, attending village schools
with little or no knowledge of chemistry at Harvard University,
coming into knowledge of what Achille Mbembe refers to as
the “Anthropocene”. The Anthropocene is sometimes used
to simply describe the time during which humans have had
a substantial impact on our planet. Whether or not we are in
a new geological age, we are part of a complex, global system
and the evidence of our impact on it has become clear.

While the nineteenth century saw the emergence of chemistry
as the “central discipline” linking to physics, biology, medicine
and materials, the twentieth century witnessed rapid growth of
the chemical and allied industries with virtually all the strongest
economies incorporating chemical manufacturing. The chemi-
cal industry is arguably the most successful and diverse
sector of the manufacturing industry. Chemical products go
into pharmaceuticals, healthcare, agriculture, food, clothing,
cleaning, electronics, transport, aerospace, and the list continues.
Green chemistry is another branch of chemistry that deals with
the improvement on environmental performance and safety of
chemical processes in order to reduce the risks to man and the
environment of chemical products.

Chemistry is important because everything you do is chemistry!
The idea of chemistry is as old as human being himself. Even
our body systems are made of complex interactions of chemicals
and reactions. Chemical reactions occur when we breathe,

eat, or just sit reading. All matter is made of chemicals, so the
importance of chemistry is that it’s the study of everything. The
essence of chemistry is the study of chemical reactions, the
combination of the elements and their compounds to give new
compounds.

Nigeria is in a unique position, as the world’s seventh-most
populous country over 200 million people? and projected to
become the third-largest country by 2050. While Nigeria is be-
coming one of the most populous countries in the world, the
current educational system struggles to meet the demand and
needs of its current citizens. It is becoming unprepared to a
certain degree to meet the emerging educational needs of its
steadily growing population. In many societies, access to edu-
cation is a fundamental human right.

For example, the Framework for Action (2000) Dakar argues
that education is a fundamental human right. Although federal
law mandates access to education in Nigeria, many Nigerians,
especially women and girls, still remain uneducated, especially
in the rural areas. A report on Global Girls Education complied
by the British Council in 2014 reported that Nigeria ranked
153 out of 186 on the Human Development Index (HDI). The
HDI is a summary measure for assessing long-term progress
in three basic dimensions of human development: a long and
healthy life, access to knowledge, and a decent standard of
living. The same report also indicated that northeast Nigeria
has the most illiterate and uneducated population in the world.

Nigeria, rich with its cultural diversity and natural resources,
faces many social and economic challenges that threaten the
stability of the country. For many Northern Nigerian youth liv-
ing in this context often translates into unemployment, social
isolation, and hopelessness, making them ripe for anti-social
behaviors. Sometimes, under the guise of religion, extremist
groups recruit youth by offering them a sense of identity and
purpose. Lack of opportunities often place them at risk of
involvement with extremist groups such as Boko Haram. Sci-
ence, technology, engineering, arts and math (STEAM) have the
adeptness to pull these pupils out of the jaws of Boko Haram.

Hauwa Ibrahim
Nigeria
hauwanah@gmail.com

DOINr.: 10.26125/7rja-0806

1 Hauwa Ibrahim, J.D., S.J.D., M.L., is the President of The Peace Institute;
visiting scholar at Wellesley Centers for Women; Visiting Professor Univer-
sity of Rome; Affiliate of Radcliffe Institute, Harvard University, https://
en.wikipedia.org/wiki/Hauwa_lbrahim

2 ). Isawa Elaigwu, SECURITY AND PEACE, Adonis & Abbey Publishers Ltd,
2014
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In some part of Nigeria formal education has not provided school
learners with functional education. Rather, it has continued to
turnout half-baked graduates with mere certificates that are
almost useless in most labor markets and industries (Jatto.
2004). There is much discrepancy between formal curricular and
the present day teaching activities. The basic ideal which has
been set to guide the educational system in Nigeria has been the
principle that education is good only if it is primary for the sake
of developing individuals; that is the mission of education is to
teach the individual how to think and act and how to develop and
perform skills of his choice for his own benefit and for the benefit
of society (Lanford. 2003). That is why the science, Technology,
Engineering, Arts and Mathematics (STEAM) is in the process of
creating something different with value that will help to redirect
the minds of youth and younger ones toward world standard
education and increase innovative and creative spirit thereby
increasing the number of intellectual younger ones.

There is need to decode violence. Here is how—International
collaboration to fight violence giving children and youth
alternative to pugnacity through education, especially, the
Science, Technology, Engineering, Arts and Mathematics
(STEAM) education, specifically Chemistry, knowing that each
child is endeared with intelligence, initiatives and creativity.
Chemistry certainly pulls out the creativity and encourages
engagements, rather than joining extremist ideology - an
opium for the powerless, illiterate and poor.

Chemistry as a tool of decoding the code violence: we can do—we
are doing it— In collaboration with University of Rome students?,
Wellesley Centers for Women (WCW), Corinne Cressman, Stacy
Scott, Arlene Lieberman and many more during the summer
2019. It certainly went beyond the limit of a class lesson plan
and other limitation. The curriculum developed with students
gave pupils in the three camps motivation, creativity, desire for
the impossible, to be passionate and intense. The focus was
on social-change, providing for the (STEAM) Summer camps,
to thrive beyond once off. It provided the space to think,
create, innovate, criticize and strategize for coming years. The
vision is for a future that has an expanded student-centered
science experiments and science education for communities
regardless of language barriers or previous science education.

Three communities in two states of North eastern Nigeria
hosted the three camps, thus— Bauchi town, Hinna Village,
and Gombe city, championed by the Shehu Usman Abubakar
Foundation. Over 100 schools were represented and the
camps attracted over 1,200 pupils aged 10-14. The pupils’
engagement and joy with each subject left us all in awe. The
student-centered, interdisciplinary, community-engaged, cul-
turally responsive, and sensitive, hands-on summer camps
used over 80% of materials found in the localities, inspiring
the pupils to think through each process critically, while shining
their “inward little lights” brighter, better and growing confident
on the ability to be the best—they did.

3 Our team of students from the University of Rome were: Simon Muhl-
bauer, Rodrigo Vassallo, Cornelius Balle, Masa Awad, and Sadeen Qurdan
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With minimal instructions, pupils performed science
experiments related to density, pH indicators (Bases &
acids), osmosis, bodily reflexes and reactions, the period
of pendulum, genetics (recessive & dominant), fingerprints
analyses, Oobleck, and blood typing kits. In technology and
engineering classes, students had the opportunity to build
baking soda and vinegar-powered rockets, create support
structures to absorb shock to prevent eggs from breaking
when dropped from the second floor of a building, and make
self-supporting da-Vinci bridges.

Our Chemistry syllabus was robust, few of the activities, the
equipment’s used and how we did the activities, included:

Activity 1: pH Indicator
Time: 45 minutes

Description: Students learn about pH level and differen-
tiate between acids and bases using everyday items (i.e.
local materials).

Materials:

* Pencil

e Paper

* Hibiscus tea (sobo)

* Vinegar

* Lemon juice

* Baking soda mixed with water
* Bleach

¢ Dish soap mixed with water
¢ Pipettes

* Test tubes

Instructions:

* Before the experiment, there was thorough explanation
of pH, the pH scale, the meaning of acids and bases and
what an indicator is (the hibiscus tea changes color to
identify whether something is an acid or a base, red for
acid, blue/black/yellow for base).

* Divide class into groups.

* Allow the students to do the experiment of mixing hi-
biscus tea with the other liquids (lemon, vinegar, soap,
bleach, baking soda) making sure they don’t use the
same pipette for different liquids as it changes the result
of the experiment.

¢ Have the students write down whether each liquid is an
acid or a base followed by each group sharing their re-
sults with the class.

* If there are any mistakes with the results, have a group
discussion about what could have went wrong in the
experiment and how we can improve, if we were to do
the experiment again.

Key:

Soap — base (turns blue/black)
Vinegar — acid (stays red)
Bleach — base (yellow)

Baking soda — base (black/blue)
Lemon — acid (red)

6 Zurick zum Inhaltsverzeichnis
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RESEARCH AND EDUCATION

Activity 2: Density
Time: 60 minutes

Description: Students will learn about density by discussing
and then experimenting with materials, specifically via the
separation of water and oil due to their different densities.

Material:
¢ Hibiscus tea
* Hibiscus oil

Instructions:

* Brief explanation of the meaning of density along with
questions asked to the group to elaborate (what is heavier,
a box of flour or a box of the same measurements full of
iron, a pound of gold or a pound of feathers?).

e Follow with a brief experiment of having the students

Instructions:

e Explain to students what blood types are and how they
are determined (A antigen, B antigen to determine the
ABO blood types, Rh to determine whether it is positive
or negative).

* Follow by giving them a scenario of a break in a house,
where the criminal leaves blood traces on the floor, and
the students are the “forensic scientists” that have to
match the suspects’ blood to the person who broke into
the house by using the blood typing Kit.

» After they find out which suspect was the guilty person,
explain to the class another reason why blood typing is
important: blood transfusions. The human body will reject
any antigens it doesn’t originally have (for example a per-
son with blood type A will reject type B blood). Therefore
it is important to know which blood types can donate to
which blood types.

mix the tea and oil in a clean test tube and seeing how
they separate (the experiment will not work if there is any
soap in the test tube).

* Followed with an explanation of why water and oil do not
mix (oil is hydrophobic).

* Allow time for any questions

Our long term goal is to positively impact the STEAM education by
creating cultural appropriate curriculum incorporating all aspects
of STEAM, using items in localities and communities to see
children in communities be independent with skills and know-
ledge to compete in local, regional and global economy as well as
reduce youth unemployment by teaching youth cultural traditions
and entrepreneurial skills that can be used to generate income.
Since the schools belong to the community, we will encourage
the culture of ownership of the school STEAM curriculum. Another
alternative education initiative is to slow down dropped out of
school, such as working children and children in conflict situations,
to get instruction through education centers established outside
the formal school system. Example—enroll in learning centers or
satellite schools using local languages, parental engagement
and lower average of student-to teacher ratio, while encouraging
community friendly projects with community involvement.

Activity 3: Oobleck Exploration
Time: 60 minutes

Description: Students will explore the physical properties of
state by playing with oobleck, which is neither a liquid nor
a solid. They will make and then interact with the material
observing and discussing its properties.

Material:
e Cornflour
* Water

Instructions:

e Explain to students what non-newtonian fluids are (fluids
that don’t respond to normal laws of viscosity and are
“irregular matter”). When mixing cornflour and water, it
creates a fluid that responds to strong force as a solid
but is liquid when no force is applied to it.

* Have the students mix cornflour and water in a bowl (only
helping them if they added too much water by adding
extra cornflour for them), they can take turns punching
the bowl, then slowly putting their fingers in.

Hauwa lbrahim

Hauwa |brahim is the President,
The Peace Institute (TPI, http://
thepeaceinstitute.global) with
offices in the USA, Italy and
Nigeria; Visiting Professor Uni-
versity of Rome, Italy 2013-date;
Visiting Lecturer, Harvard Divinity School 2010-2013;
Fellow at the Radcliffe Institute, and Harvard Law School.
Lawyer, author and mother. President Jonathan appoint-
ed her (2014), to join the effort for the rescue of 219 girls
kidnapped by Boko Haram. Acting President Prof. Yemi
Osinbanjo appointed her (2017) to Review Nigerian Armed
Forces compliance with Human Rights Obligations. 2020-
2021 she spent the academic Year at University of Ox-
ford, United Kingdom focusing on the Phenomenology of
Mother’s Soft Power. She is a Laureate of the European
Parliament 2005 Sakharov Prize for Freedom of Thought.

Activity 4: Blood Typing Kit
Time: 60 minutes

Description: Students will learn about blood and the various
types as well as why they are determined and helpful. They

will then discover their own blood type.

Materials:

* Blood typing kit
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Chemistry in Africa :
Case of Togo (West Africa)

1. Chemical education in Togo

Training in Togo has been influenced by German, Anglo-Sax-
on and French models. At present, the education system is
comparable to that of France and for higher education, it also
follows that of the European Union (Bachelor Master and Doc-
torate). The educational system is divided into four parts: pri-
mary school, secondary school, high school and university. The
University of Lomé and the University of Kara are the two public
universities in the country. Primary school consists of 6 grades
where one teacher is in charge of all the topics to be taught
in the class. Chemical education starts at the primary school
where subjects are not distinct but mixed in various chapters
taught by the same teacher. Chemistry is included in a chapter
named ‘science and technology’. At that level, initiation and
sparkling interest to chemical sciences are the main objectives
of the teaching.

The secondary school is made of 4 grades where there is one
teacher per subject to be taught. Here, one teacher is in charge
of one subject where chemical education is a distinct subject
and it is taught with physics. During chemical classes, students
learn the basics in chemical sciences: components of a matter,
different types of matters, principles of a chemical reaction,
mathematical rules controlling a chemical reaction,... At the
end of the secondary school there is a national exam. Students
who pass the national exam, have two choices at high school
level: vocational high school and regular high school.

The high school consists of 3 grades where teaching is also
similar as in the secondary school level with one teacher per
subject. Each subject is extensively developed and takes a
large percentage of the timetable, students also have classes
in other subjects from the other options but for those subjects,
just notions and essential elements are taught. In vocational
high school, students are oriented into the following options:
accounting and finance (G2), secretariat (G1), trade and mar-
keting (G3), technology and engineering (E, F1 to F3). In the reg-
ular high school, the following options are available: literature
(A)