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IAP STATEMENT ON THE TEACHING OF EVOLUTION

We, the undersigned Academies of Sciences, have learned that in various parts of the world,
within science courses taught in certain public systems of education, scientific evidence, data,
and testable theories about the origins and evolution of life on Earth are either being concealed,
denied, or confused with theories not testable by science. We urge decision makers, teachers, and
parents to educate all children about the methods and discoveries of science and to foster an
understanding of the science of nature. Knowledge of the natural world in which they live
empowers people to meet human needs and protect the planet.

We agree that the following evidence-based facts about the origins and evolution of the Earth and
of life on this planet have been established by numerous observations and independently derived
experimental results from a multitude of scientific disciplines. Even if there are still many open
questions about the precise details of evolutionary change, scientific evidence has never
contradicted these results:

1. In a universe that has evolved towards its present configuration for some 11 to 15 billion
years, our Earth formed approximately 4.5 billion years ago.

2. Since its formation, the Earth — its geology and its environments — has changed under the
effect of numerous physical and chemical forces and continues to do so.

3. Life appeared on Earth approximately 3.8 billion years ago. Photosynthesis evolved roughly 3
billion years ago with the appearance of photosynthetic micro-organisms of the oceans.
These organisms altered the Earth’s atmosphere to one containing substantial levels of
oxygen beginning at least 2.5 billion years ago. This fundamental biochemical acquisition is
the ultimate source of all of our food and energy and it provides the oxygen we breathe.

4. Since its first appearance on Earth, life has taken many forms, all of which continue to
evolve, in ways which palaeontology and the modern biological and biochemical sciences are
describing and independently confirming with increasing precision. The uniformity of
instructions in the genetic code of all organisms living today, including humans,
unambiguously indicates their common primordial origin.

We also subscribe to the following statement regarding the nature of science in relation to the
teaching of evolution and, more generally, of any field of scientific knowledge:

Scientific knowledge derives from a mode of inquiry into the nature of the universe that has been
successful and of great consequence. Science focuses on (i) observing the natural world and
(informulating testable and refutable hypotheses to derive deeper explanations for observable
phenomena.’ When evidence is sufficiently compelling, scientific theories are developed that

! See the annex, “The Nature of Scientific Understanding.”
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account for and explain that evidence, and predict the likely structure or process of still
unobserved phenomena.

Human understanding of meaning, value and purpose are outside of science’s scope. We learn
about these matters from convictions, faith-based beliefs, and other modes of knowledge — be
they philosophical, religious, cultural or political. Many of these different “ways of knowing” owe
each other mutual consideration, while taking care not to encroach upon each other. Each should
be aware of its own field of action and its limitations.

While acknowledging the limits of its current knowledge, science is open ended, and subject to
correction and expansion through the conjunction between improved methods of observing the
world and more elaborate theories explaining natural phenomena.

+4+4
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Annex to IAP Statement on the Teaching of Evolution

December 2005

The Nature of Scientific Understanding

Certainties and limits of science

For a long time, it was thought that the Earth was
flat. Later, facing the oceanic horizon, it was real-
ized that our planet is curved, before it was
recognized that it must have a finite size. Next, the
idea that it might be spherical was born; this would
be the ideal geometric shape, although additional
evidence would demonstrate that it is flattened at
the poles. It is now known that, in addition to the
mountains that render the notion of a perfectly
spherical earth less than accurate, even the floor of
the oceans has large mountains and hollows. Thus,
while our knowledge progresses every day, we can-
not hope to one day be able to define its shape to
perfection.

But despite these limitations, who would think
for a moment of returning to the idea of a flat
Earth? No one, of course, because it is understood
that knowledge is built and refined with time; that
it tends towards an increasing approximation of
truth which cannot be captured in its entirety. Thus,
we teach our schoolchildren that "The Earth is
round", but cognizant of the limits of such state-
ments.

The same is true for evolution science. For a
long time, it was thought that our world was immu-
table and that human and other forms of life
appeared suddenly. While the recognition of the
evolutionary and changing nature of our environ-
ment is not recent (Plato had spoken about "The
Earth, a place of change and of the ephemeral®), the
perception of changing and diversifying forms of life
on the planet is scarcely two centuries old. In both
cases, we know our limits, but at the same time we
are reasonably certain about many characteristics of
these changes.

Evolution of the physical world

The sight of a canyon inevitably causes the tourist to
reflect upon the amount of water and time that was
needed to carve it out. The sand on the beach con-
fronts us with equally unimaginable timescales
when we pause to consider that it was produced in
the course of progressive erosion of the coastal rock
by the sea waves. Petroleum deposits also evoke
breathtakingly long periods of time, since they were
produced from what were enormous (and calcula-
ble) amounts of vegetable matter whose growth rate
is known.

But beyond these qualitative impressions, sci-
ence allows us to measure the times in question
using various methods, based on well-understood

and established physical laws: all of them to date
have provided independently derived but generally
consistent measurements. Many people now recog-
nize and a large array of scientific disciplines
confirm the reality of this evolution, and the charac-
teristic timescales which it requires. Thus, we know,
with an almost total degree of confidence, that our
Earth has an age of between 4.3 and 4.7 billion
years and, since its birth, it has been continually
subjected to physical forces that have resulted in
sweeping and sometimes catastrophic changes; the
theory of plate tectonics enables us to understand
the past evolution of the continents, the formation
of mountain chains, and present-day earthquakes or
volcanic eruptions. Similarly, we know that the
physical evolution of our planet forms part of a
much more radical change over time involving the
whole of the universe: stars which are born and die,
galaxies subjected to tides and collisions, and an
expansion of the universe whose existence and rate
are known, but whose underlying cause are still
being studied and debated scientifically.

Evolution of the living world

The idea that life first appeared on Earth as minute
cells and unicellular organisms, and then evolved to
yield the incredible diversity of life seen on this
planet today, including humans and other primates,
is less immediately evident than that of geological
modifications of our planet. It is necessary to study
fossils and to discern from them changes in struc-
ture that can be recorded with the passage of time.
In this way, one would discover, among many
others, fossils of mollusc shells in which one could
distinguish slight modifications (for example, in the
whorl of the shell) from an earlier geological era to
a later one in which those shells were deposited. In
the mid 19th Century, Charles Darwin developed a
global theory of evolution by natural selection, by
making more precise the idea that populations of
living organisms change over time, adapt them-
selves to the local conditions of life and become
progressively more (and sometimes less) complex as
environments dictate. An increasingly refined
palaeontology, using increasingly precise dating
methods, along with more recent tools from
molecular biology and genetics, have confirmed and
extended the general features of this theory.

Thus, as our ability to observe the natural
world has progressed from geology to the most
recent developments of molecular biology, all lines
of evidence are consistent in supporting the fact of
biological evolution. W
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