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Chemistry and Ethics in Secondary
Education: 25 years of experience with
classroom teaching on chemical weapons

By Chretien Schouteten

hy the choice of this project? As a teacher |
Wwanted to make a contribution to the moral

education of my students. So, as a teacher
of chemistry, | seized the opportunity to devote a
couple of lessons to the social responsibility of
chemists and the ethical dilemmas with which they
are confronted. By
choosing the theme
of ‘chemical weapons’
I wanted to stimulate
thinking about social
responsibility among
my students, and thus to
encourage them in their
personal development.

| decided to organise
the project for students
over sixteen, so for late
adolescents and young adults. Younger students are
often too focussed on themselves and on their peer
groups.

| started cautiously (in 1980), with only one lesson about
the basic chemistry of a few types of chemical weapons
and a few historical facts. Inspired by the unexpected
enthusiasm of the students, | gradually extended the
number of my lessons, eventually to about 12 lessons.
With the help of colleagues from different disciplines
(chemistry, biology, history, law, ethics, literature, arts,
and music) | approached the theme from various angles.
In the final lessons | invited my pupils to express their
thoughts and feelings in a creative way, for example by
means of a poem, a picture, or a photo.

My experiences

In order to involve pupils actively, the lessons had to be
interactive and varied from the beginning. For this reason,
| started by inviting the students (in groups of 3 or 4) to
brainstorm about the subject in order to raise their own
(initial) questions. These questions did not necessarily
have to address chemical aspects of the theme.

This theme cannot be viewed from a single angle.
Students need to examine the ethical dilemmas of
chemists, historical backgrounds, international politics,
and so on. My students could study educational

30

handouts | had compiled, sometimes with the help of
colleagues from other disciplines, such as literature,
arts, and music. Their help played an important part
in expressing ‘the (in)human factor’ in this theme. |
conclude that the multi-disciplinary approach helped to:

+ Raise many questions
about chemistry and ethics;

« stimulate critical
thinking;

» show students the need
for careful discussion and
cooperation;

* broaden and deepen
their general knowledge
and abilities;

» demonstrate the
complexity of the ethical dilemmas with which
chemists are confronted; and

- enable students to express their feelings and
thoughts in a creative manner.

Whether the moral values of the students were actually
raised by this project remains of course a matter of
conjecture. But | hope and trust that the lessons helped
to do so.

Chrétien Schouteten worked as a chemistry teacher in
the Netherlands from 1976 to 2009. He developed a
range of educational material on the subject of chemistry
and ethics, and shared his experiences in publications
and workshops. In 2010, he wrote a moving play entitled
“The Chemist”, about the tragic life of Fritz Haber and
his family. In 2012, Eric Vander Borght (OPCW Media &
Public Affairs Branch) produced the film “Fires, Episode
1: A Teacher’s Mission” about Schouteten’s work.

Schouteten has also written a lesson plan and student
handout to accompany the film when used in the
classroom. The film is available at www.thefiresproject.
com and the lesson plan will also be available soon
at the same address. With financial support from the
United Kingdom, the film (originally in English) has been
subtitled into the other official OPCW languages (Arabic,
Chinese, French, Russian and Spanish).
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Suggestions for Lessons

Chemistry
Topics:

» Definition and types of chemical weapons. The differences with biological weapons.

Short introduction to toxicology (i.e. MAC, LD50, LCt50, structure and properties).
 Dual use of substances.
- Synthesis, analysis, protection, treatment, and destruction of chemical weapons.

« The life of Fritz Haber (1868-1934). This famous German chemist invented the synthesis of ammonia (Nobel
Prize for Chemistry, 1918). He was also the ‘father’ of German chemical warfare during the First World War
(1914-1918). Was he a benefactor of mankind as well as a war criminal?

Guest lecture by a police officer and a demonstration of the use of CS gas.
Biology

Let the student read and analyse an article from a magazine for physicians on The Working and Effects of Nerve Gases,
Preventive Health Measures and the Treatment of Casualties.

History and Law
Topics:
» The use of chemical weapons in the past.
« Halabja (1988), Tokyo (1995) and Syria (2013).
» The development of international laws.
« The Chemical Weapons Convention (CWC) and the Organisation for the Prohibition of Chemical Weapons
(OPCW).

Classroom role-play about an imaginary country considering the production of chemical weapons.
Ethics
Topics:

« The scientific freedom of chemists: What can be studied? What can be published?
« The responsibility of chemists for the application of their inventions.

« Ethical dilemmas of chemists (in times of war, terrorist threats etc.).

Under what conditions is it acceptable for chemists to work for military purposes?
» The social responsibility of chemists.
« Chemistry for peace.

» Do chemists need a moral code?

Literature and Arts

Classroom discussion, drama, role-playing, creative writing etc in response to:
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