4. The human facCe of sCience

4.1 Science is highly collaborative and the scientific community is composed of people working in
science, engineering and technology. It is common to work in teams from many disciplines so that
different areas of expertise and specializations can contribute to a common goal that is beyond
one scientific field. It is also the case that how a problem is framed in the paradigm of one
discipline might limit possible solutions, so framing problems using a variety of perspectives, in
which new solutions are possible, can be extremely useful.

4.2 Teamwork of this sort takes place with the common understanding that science should be open-
minded and independent of religion, culture, politics, nationality, age and gender. Science involves
the free global interchange of information and ideas. Of course, individual scientists are human
and may have biases and prejudices, but the institutions, practices and methodologies of science
help keep the scientific endeavor as a whole unbiased.

4.3 As well as collaborating on the exchange of results, scientists work on a daily basis in
collaborative groups on a small and large scale within and between disciplines, laboratories,
organizations and countries, facilitated even more by virtual communication. Examples of large-
scale collaboration include:

a. The Manhattan project, the aim of which was to build and test an atomic bomb. It
eventually employed more than 130,000 people and resulted in the creation of multiple
production and research sites that operated in secret, culminating in the dropping of two
atomic bombs on Hiroshima and Nagasaki.

b. The Human Genome Project (HGP), which was an international scientific research project
set up to map the human genome. The $3-billion project beginning in 1990 produced a
draft of the genome in 2000. The sequence of the DNA is stored in databases available to
anyone on the internet.

c. The IPCC (Intergovernmental Panel on Climate Change), organized under the auspices of
The United Nations, is officially composed of about 2,500 scientists. They produce reports
summarizing the work of many more scientists from all around the world.

d. CERN, the European Organization for Nuclear Research, an international organization set
up in 1954, is the world’s largest particle physics laboratory. The laboratory, situated in
Geneva, employs about 2,400 people and shares results with 10,000 scientists and
engineers covering over 100 nationalities from 600 or more universities and research
facilities. All the above examples are controversial to some degree and have aroused
emotions amongst scientists and the public.



4.4 Scientists spend a considerable amount of time reading the published results of other scientists.
They publish their own results in scientific journals after a process called peer review. This is
when the work of a scientist or, more usually, a team of scientists is anonymously and
independently reviewed by several scientists working in the same field who decide if the research
methodologies are sound and if the work represents a new contribution to knowledge in that
field. They also attend conferences to make presentations and display posters of their work.
Publication of peer-reviewed journals on the internet has increased the efficiency with which the
scientific literature can be searched and accessed. There are a large number of national and
international organizations for scientists working in specialized areas within subjects.

4.5 Scientists often work in areas, or produce findings, that have significant ethical and political
implications. These areas include cloning, genetic engineering of food and organisms, stem cell
and reproductive technologies, nuclear power, weapons development (nuclear, chemical and
biological), transplantation of tissue and organs and in areas that involve testing on animals (see
IB animal experimentation policy). There are also questions involving intellectual property rights
and the free exchange of information that may impact significantly on a society. Science is
undertaken in universities, commercial companies, government organizations, defense agencies
and international organizations. Questions of patents and intellectual property rights arise when
work is done in a protected environment.

4.6 The integrity and honest representation of data is paramount in science—results should not be
fixed or manipulated or doctored. To help ensure academic honesty and guard against plagiarism,
all sources are quoted and appropriate acknowledgment made of help or support. Peer review
and the scrutiny and skepticism of the scientific community also help achieve these goals.

4.7 All science has to be funded and the source of the funding is crucial in decisions regarding the
type of research to be conducted. Funding from governments and charitable foundations is
sometimes for pure research with no obvious direct benefit to anyone whereas funding from
private companies is often for applied research to produce a particular product or technology.
Political and economic factors often determine the nature and extent of the funding. Scientists
often have to spend time applying for research grants and have to make a case for what they want
to research.

4.8 Science has been used to solve many problems and improve man’s lot, but it has also been used in
morally questionable ways and in ways that inadvertently caused problems. Advances in
sanitation, clean water supplies and hygiene led to significant decreases in death rates but
without compensating decreases in birth rates this led to huge population increases with all the
problems of resources, energy and food supplies that entails. Ethical discussions, risk-benefit
analyses, risk assessment and the precautionary principle are all parts of the scientific way of
addressing the common good.



