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e sinofsky the colloguial use of the word, creaticonists instantly

diminish the significance of science in general and
evolution's supporting scientific evidence in particular.

= Admittedly, the debate is complicated by the less precise
nature of evolutionary thecory and ocur inability to perform
experiments to test the progression of a particular species.
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= ettt THE REALITY CLUB Roger Schank and Ernst
FPoeppel on "Intelligent Design" ----———--——---—----——————————-

$200k loan for ~ ~ ~ T TTTTTTTTTTTTTToTooos Foger Schank Distinguished Career
Professor at the School of Computer Science, Carnegie-Mellon
only $730/mo.! University; Author, Virtual Learning. The debate between

those who believe in ewveolution and those who believe in
"intelligent design" is always formulated in terms of what
we should teach our children. Some say both theories. Some
say only ocne. Here is what we should teach ocur children:
nothing, none of it. EKeep vyour thecries. Teaching theories
to children is just so much indoctrination. Debates about
which thecory to teach are just debates about power, they are
not debates about education. Here is what we should teach
our children: how to think; how to lock at evidence and
determine reasonable conclusions that can be derived from
the evidence; how to know what constitutes evidence; how to
interpret evidence. Stop telling children facts. Do that in
church or wherever religlous indeoctrination takes place.
School should not be about indoctrination but reasoned
thought. Teach children to come to thelr own conclusions.
Stop confusing religion with thought. Roger Schank's Edge
Bio Fage http://www.edge.org/3rd culture/bios/schank.html --
—————————————————————————————————————————————————— Ernst
Poppel Brain researcher; Director, Institute for Medical
Psychology, University of Munich. I think, that the
discussion on "intelligent design" suffers from one problem
on the scientific side. I hawve learned in school, that we
have to distinguish between different causes. Aristotle
distinguishes 4 such modes, namely causa materialis, causa
formalis, causa efficiens and causa finalis. The last mods
iz in biclogy of greatest importance, i.e. that functions
serve a certain purpose. We understand evolution only if we
take sericusly this mode of causality. If we as bloleogist,
don't use this certainly not new arguments of purpose, also
a driving force for evolutionary processes, we are in a weak
position. Mot everything can be explained on the basis of
"rcausa materialis"™. Thus, bkack to Aristotle and the
differentiation of causes. The very different uses of the
word "theory" provide a field day for advocates of
"intelligent design." By conflating a scientific thecory with
the colloguial use of the word, creaticonists instantly
diminish the significance of science in general and
evolution's supporting scientific evidence in particular.
Admittedly, the debate is complicated by the less precise
nature of evolutionary thecory and ocur inability to perform
experiments to test the progression of a particular species.
Moreover, eveolution is by no means a complete thecory. We
have yet to learn how the initial conditions for evolution
came about - why we have 23 pairs of chromosomes and at
which level evolution operates are only two of the things we
don't understand. But such gaps should serve as incentives
for guestions and further scientific advances, not for
abandoning the scientific enterprise. This debate might be
tamed if scientists clearly acknowledged both the successes
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and limitations of the current theocry, =so that the
indisputable elements are clearly isolated. But skeptics
have to acknowledge that the way to progress is by
scientifically addressing the missing elements, not by
ignoring evidence. The current controversy over what to
teach is just embarrassing. Ernst Poppel's Edge Blo Page
http://www.edge.org/3rd culture/bios/poppel .html -----———-—-
—————————————————————————————————— THE THIRD CULTURE --————-
————————————————————————————————————————————— DANGLING
PARTICLES by Lisa Randall LISA RAWDALL, a professor of
rhysics at Harvard, was the lst tenured woman in physics at
Princeton; the 1lst tenured woman theorist in science at
Harvard and at MIT. She's the most cited theoretical
rphysicist in the world in the last five years as of last
autumn - a2 teotal of about 10,000 citations. In this regard,
she is most known for two papers: "A Large mass Hierarchy
From a Small Extra Dimension" (2500 citations); and and "An
Alternative to Compactification" ({(about 2500 citations).
Both concern "Warped Gecometry/Spacetime" and show that
infinite extra dimension and weakness of gravity can be
explained with an extra dimension. Lisa Randall's research
in theoretical high energy physics iz primarily related to
the guestion of what is the physics underlying the standard
model of particle physics. This has involwved studies of
strongly interacting thecories, supersymmetry, and most
recently, extra dimensions of space. In this latter work,
she investigates "warped" geometries. The study of further
implications of this work has involved string thecry,
holography, and cosmology. Lisa Randall also continues to
work on supersymmetry and other beyond-the-standard-model
rhysics. Within a year of her work on extra dimensions, it
was featured on the front page of the Science Times section
of The New York Times. It has alsc been featured in THE
ECONOMIST, THE NEW SCIENTIST, SCIENCE, NATURE, LOS ANGELES
TIMES, DALLAS DAILY NEWS, a BBC Horizons television program,
BBC radieo, and other news sources. She has alsoc been also
been interviewed because Science Watch and the ISI Essential
Science Indicators have indicated her research as some of
the best cited in all of science. She is the author of
WARPED PASSAGES: UNRAVELING THE MYSTERIES COF THE UNIVERSE'S
HIDDEN DIMEMNSICHNS Lisa Randall's Edge Bio Page
http://www.edge.org/3rd culture/bios/randall.html -----——---
—————————————————————————————————————————— DANGLING
PARTICLES [LISA RANDALL:] Science plays an increasingly
significant role in people's lives, making the faithful
communication of scientific developments more important than
ever. Yel such communication is fraught with challenges that
can easily distort discussions, leading to unnecessary
confusion and misunderstandings. Some problems stem from the
esoteric nature of current research and the assoclated
difficulty of finding sufficiently faithful terminclogy.
Ahstraction and complexity are not signs that a given
scientific direction is wrong, as some commentators have
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suggested, but are instead a tribute to the success of human
ingenuity in meeting the increasingly complex challenges
that nature presents. They can, however, make communication
more difficult. But many of the biggest challenges for
science reporting arise because in areas of eveolwving
research, scientists themselwves cften only partly understand
the full implications of any particular advance or
development. 2ince that dynamic applies to most of the
scientific developments that directly affect people's lives
global warming, cancer research, diet studies - learning how
to overcome it is critical tfo spurring a more informed
scientific debate among the broader public. Ambiguous word
choices are the source of some misunderstandings. Scientists
often employ colloguial terminology, which thev then assign
a specific meaning that is impossible to fathom without
proper training. The term "relativity," for example, is
intrinsically misleading. Many interpret the theory to mean
that everything is relative and there are no absclutes. Yet
although the measurements any observer makes depend on his
coordinates and reference frame, the physical phenomsna he
measures have an invariant description that transcends that
observer's particular coordinates. Einstein's theory of
relativity is really about finding an invariant description
of physical phenomena. Indeed, Einstein agreed with the
suggestion that his theory would have been better named
"Invariantenthecorie." But the term "relativity" was already
too entrenched at the time for him to change. "The
uncertainty principle" is another frequently abused term. It
is =sometimes interpreted as a limitation on observers and
their ability to make measurements. But it i1s not about
intrinsic limitations on any one particular measuremsent; it
is about the inability to precisely measure particular pairs
of gquantities simultanecusly. The first interpretation is
perhaps more engaging from a philoscophical or political
perspective. It's just neot what the science is about.
Scientists' different use of language becomes especially
obwvious {and amusing) to me when I hear scientific terms
translated into another language. "La théorie des champs"
and "la théorie des cordes" are the French versions of
"field thecory" and "string theory." When I think of "un
champs," I think of cows grazing in a pasture, but when T
think of "field theorvy" I have no such association. It is
the thecry I use that combines quantum mechanics and special
relativity and describes objects existing throughout space
that create and destroy particles. And string theory is not
about strings that you tie arcund vour finger that are made
up of atoms; strings are the basic fundamental objects out
of which everything is made. The words "string theory" give
you a picture, but that picture can sometimes lead to
misconceptions about the science. Most people think of
"seeing" and "cbserving" directly with their senses. But for
rhysicists, these words refer to much more indirect
measurements involwving a train of theoretical logic by which
we can interpret what is "seen."™ I do theoretical research
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on string theory and particle physics and try to focus on
aspects of those theories we might experimentally test. My
most recent research is about extra dimenszions of space.
Femarkably, we can potentially "see" or "observe" evidence
of extra dimensions. But we won't reach out and touch those
dimensions with our fingertips or see them with our eyes.
The evidence will consist of heavy particles known as
Kaluza-Klein modes that travel in extra- dimensicnal space.
If our theories correctly describe the world, there will be
a precise encugh link betwsen such particles (which will be
experimentally chserved) and extra dimensions to establish
the existence of extra dimensions. Even the word "theory"
can be a problem. Unlike most pecple, who use the word to
describe a passing conjecture that they often regard as
suspect, physicists have very specific ideas in mind when
they talk about theories. For physicists, theories entail a
definite physical framework embodied in a set of fundamental
assumptions about the world that lead to a specific set of
equations and predictions - ones that are borne cut by
successful predictions. Theories aren't necessarily shown fo
be correct or complete immediately. Ewven Einstein took the
better part of a decade to develeop the correct version of
his thecory of general relativity. But eventually both the
ideas and the measurements settle down and theories are
either proven correct, abandoned or abksorbed into other,
more encompassing thecries. The wvery different uses of the
word "theory" provide a field day for advocates of
"intelligent design." By conflating a scientific thecory with
the colloguial use of the word, creaticonists instantly
diminish the significance of science in general and
evolution's supporting scientific evidence in particular.
Admittedly, the debate is complicated by the less precise
nature of evolutionary theory and ocur inability to perform
experiments to test the progression of a particular species.
Moreover, evelution is by no means a complete thecory. We
have yet to learn how the initial conditions for evolution
came about - why we have 23 pairs of chromosomes and at
which level evolution operates are only two of the things we
don't understand. But such gaps should serve as incentives
for guestions and further scientific advances, not for
abandoning the scientific enterprise. This debate might be
tamed if scientists clearly acknowledged both the successes
and limitations of the current theory, =so that the
indisputable elements are clearly isolated. But skeptics
hawve to acknowledge that the way to progress is by
scientifically addressing the missing elements, not by
ignoring evidence. The current controversy over what to
teach is just embarrassing. "Global warming" is another
example of problematic terminoclogy. Climatologists predict
more drastic fluctuations in temperature and rainfall - not
necessarily that every place will be warmer. The name
sometimes subverts the debate, since it lets psople argue
that their winter was worse, so how could there be global
warming? Clearly "glebal climate change" would have been a
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better name. But not all problems stem sclely from poor word
choices. Some stem from the intrinsically complex nature of
much of modern science. Science sometimes transcends this
limitation: remarkably, chemists were able to detail the
precise chemical processes involved in the destruction of
the oczone layer, making the evidence that chloroflucrocarbon
gases (Freon, for example) were destroying the ozone layer
indisputable. How to report scientific developments on vital
issues of the day that are less well understood or in which
the connection is less direct is a more complicated
question. Global weather patterns are a case in point. Even
if we understand some effects of carbon dioxide in the
atmosphere, it is difficult to predict the precise chain of
events that a2 marked increase in carbon dioxide will cause.
The distillation of results presented to the public in such
cases should reflect at least some of the subtleties of the
most current developments. More balanced reporting would of
course help. Journalists will seek to cffer balance by
providing an opposing or competing perspective from another
scientist on a given development. But almost all newly
discovered results will have some supporters and some
naysayers, and only time and more evidence will sort out the
true story. This was a real problem in the global warming
debate for a while: the story was reported in a way that
suggested some scientists believed it was an issue and some
didn't, even long after the bulk of the scientific community
had recognized the szseriousness of the problem. Sometimes, as
with global warming, the claims hawve been underplayed. But
often it's the opposite: a cancer development presented as a
definite advance can seem far more exciting and might raise
the status of the researcher far more than a result
presented solely as a partial understanding of a microscopic
mechanism whose connection to the disease is uncertain.
Scientists and the public are both at fault. No matter how
many times these "breakthroughs" prove misleading, they will
be reported this way as long as that's what people want to
hear. A better understanding of the mathematical
significance of results and less insistence on a simple
story would help to clarify many sclentific discussions. For
several months, Harvard was tortured by empty debates over
the relative intrinsic scientific abilities of men and
women. One of the more amusing aspects of the discussion was
that those who believed in the differences and those who
didn't used the same evidence about gender-specific special
ability. How could that be? The answer is that the data
shows no substantial effects. Social factors might account
for these tiny differences, which in any case have an
unclear connection to scientific ability. Wot much of a
headline when phrased that way, is 1t? Each type of science
has its own source of complexity and potential for
miscommunication. Yet there are steps we can take to improve
public understanding in all cases. The first would be to
inculecate greater understanding and acceptance of indirect
scientific evidence. The information from an unmanned space
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mission is no less legitimate than the information from one
in which people are on board. This doesn't mean never
questioning an interpretation, but it also doesn't mean
equating indirect evidence with blind belief, as pecple
sometimes suggest. Second, we might need different standards
for evaluating science with urgent policy implicaticons than
research with purely theoretical walue. When scientists say
they are not certain about their predictions, it doesn't
necessarily mean they'we found nothing substantial. It would
be better if scientists were more open akout the
mathematical significance of their results and if the public
didn't treat math as guite so scary; statistics and errors,
which tell us the uncertainty in a measurement, give us the
tools to evaluate new developments fairly. But most
important, people have to recognize that science can be
complex., If we accept only simple stories, the description
will necessarily be distorted. When advances are subtle or
complicated, scientists should be willing to go the extra
distance to give proper explanations and the public should
be more patient about the truth. Even so, some difficulties
are unavoidable. Most developments reflect work in progress,
so the story is complex because no one yet knows the big
picture. But speculation and the exploration of ideas beyond
what we know with certainty are what lead to progress. They
are what makes science exciting. Although the more invelved
story might not have the same immediate appeal, the truth in
the end will always be far more interesting. - ---———————-——-
————————————————————————————————————— Click here for this
Web-based edition of EDGE:
http://www.edge.org/documents/archive/edgelé8.html -----———-
———————————————————————————————————— EDGE John Brockman,
Editor and Publisher Russell Weinberger, Associate Publisher
Copyright @ 2005 by EDGE Foundation, Inc. All Rights
Reserved. Published by EDGE Foundation, Inc., 5 East 59th
Street, MNew York, NY 10022 EDGE Foundation, Inc. is a
nonprofit private operating foundation under Section 501 (c)
(3) of the Internal Rewvenue Code. [If at any time you want
your name to be taken off this mail list, please let us
know.] -—-—-—-=——=————————— e
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