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Abstract [91 words]

The opposition between rationality and irrationality is often portrayed as a struggle
between rational evidence-based science and irrational, ungrounded myth. I shall argue
that this is too simplistic and that different forms of rationality need to be recognised,
and in particular the rationality of everyday life. All scientific inquiry and reasoning is
based and depends upon the practices, activities and antecedent beliefs of human
knowers, who are embedded in cultural life-worlds in ways that science has hitherto
ignored. Progress in civilizational rationality requires that the rationality of the life-

world be understood.

One of the aims of this dialogue on “Reason and Unreason in 21st Century Science”
is to address the reasons why a certain irrationality appears to be spreading in popular culture
alongside and challenging the more austere and sober rationality normally associated with the
exact sciences and especially the natural sciences. Our complex contemporary world is
increasingly dependent on advanced technologies that are themselves dependent on
theoretical scientific inquiry and discovery. At the same time as society becomes increasingly
technologically driven, there seems to be a parallel growth in extra-scientific, non-scientific
or indeed specifically anti-scientific worldviews. There is a widespread fear especially among

those promoting scientific and technological progress that this growing irrationalism



threatens the very institution of science. In response, many countries have taken the step of
developing policies for advancing the public understanding of science and advocate
increasing time spent on science in schools. Some compare unfavourably the amount of time
spent on teaching science in primary schools with the amount of time spent on teaching
religion.' It is one of the aims of this dialogue to explore ‘the possible evidence base that
might underpin reasons for these “alternative” views’ that supposedly challenge the advance
of the ideals of the European Enlightenment. My contention will be that the sciences
themselves must pay more attention to the context of human social practices and beliefs that
in fact do not so much threaten science as actually underpin and make scientific inquiry
possible. One of the greatest dangers to scientific advance is the unquestioned assumption
that only science possesses rationality or that its rationality and value system is so
comprehensive as to be able to replace the rationality and values of social life. But the
everyday world has its own patterns of lived rationality that must also be understood and
appreciated if scientific understanding is to be promoted. The scientist is first and foremost a
human being, and even at his or her most detached, is still a responsible member of the
human community and responsive to its values. The relationship between scientific method
and everyday human ways of living is very complex and needs to be considered with more
care; indeed it will sharpen our understanding of science just as much as it will give us new
scientific knowledge of everyday cultural life. The very concept of a ‘worldview’ and how it
maintains a grip on our thinking is something that has preoccupied philosophers, sociologists,
anthropologists and experts in religion, but it is rarely considered to be something that merits
scientific study. In this short presentation, I want to examine critically some of these issues
concerning this tension between scientific method and worldview from the point of view of

philosophy.



As is well known, the modern scientific worldview itself emerged from the
seventeenth century onward—at least in part-- in reaction to religious world views. Galileo’s
struggle with the Papacy and the Inquisition is often cited as an example of the natural enmity
between science and religion, between reason and mere superstition and blind prejudice. The
on-going battle between evolutionary theories and creationist theories (including so called
‘intelligent design’) is regarded as the contemporary equivalent of Galileo’s struggle.
Creationist advocacy is not just a phenomenon to be found in the United States. Thus, for
instance, in the UK National Trust’s newly opened visitor centre for the Giant’s Causeway in
Northern Ireland, the Giant’s Causeway is explained as the result of volcanic eruption 60
million years ago, in the multimedia presentation, there is a reference to the “Young Earth”,
and the audio continues: “Young earth creationists believe that the earth was created some
6,000 years ago. This is based on a specific interpretation of the Bible and in particular the
account of creation in the book of Genesis... Young earth creationists continue to debate
questions about the age of the earth.” The inclusion of reference to creationism in this
context—where it is presented as a credible alternate view-- has been criticised”. This
reference was inserted presumably as a sop to Christian fundamentalist belief which has a
presence in Northern Ireland. The scientist and public advocate Richard Dawkins commented
publicly that the Trust should not have given in to pressure from “intellectual baboons” and
that it was regrettable that the Trust had “paid lip-service to the ignorant bigotry” of
fundamentalists.” In October 2012, after a review, the National Trust amended its audio
presentation to endorse the scientific view, stating that there is “clear understanding among
scientists that the heat of the earth was the driving force behind the formation of the Giant's
Causeway”.” In fact, as is often pointed out, the mainstream Christian religions do not oppose
evolutionary scientific explanation. Nevertheless, religious faith is often cited as a major

force opposing scientific progress.



It is not just traditional religious worldviews, however, that are seen to stand in
opposition to the scientific outlook; there is a myriad of various health and life-style practices
that appeal to concepts and principles that are not recognised in Western science. Witness the
popularity of horoscopes, TV “psychics live” shows, palm readings, Tarot cards, alternative
and complementary medicine, psychic healing, and so on. Indeed, it is pointed out that
“Western” science precisely ignores other explanatory accounts that arise in non-Western
cultures, e.g. the explanatory account for the justification of acupuncture, for instance, to be
found in traditional Chinese medicine. Of course, it is possible to absorb a set of techniques
such as acupuncture (yoga is a prime example) into Western science, under the strict proviso
that the justification for these techniques must ultimately be provided in terms of Western
evidence-based scientific verification. In other words, any scientific explanation justifying
acupuncture will not make reference to “chi” energy flows in the body but will explain its

efficacy (if it is efficacious) in terms of scientific physiology.

But can one really abstract such practices from the overall worldview from which
they come? Clearly, the Catholic Cardinal Ratzinger, now Pope Benedict, did not think yoga
could be completely divorced from its Eastern worldview whose monism and impersonal
approach he took to be incompatible with Christianity. Thus in a letter to he claimed that
“physical exercises automatically produce a feeling of quiet and relaxation, pleasing
sensations, perhaps even phenomena of light and of warmth, which resemble spiritual well-
being. To take such feelings for the authentic consolations of the Holy Spirit .would be a
totally erroneous way of conceiving the spiritual life”.> Whether Ratzinger is right or wrong
about the spiritual aspects of yogic exercise, he is surely right to point out that it is difficult to
extract a single practice or belief from the whole edifice of a worldview. Worldviews are by

their nature, overarching and holistic explanatory frameworks. Indeed, philosophers of

science such as Thomas Kuhn believed, in an analogous manner, that concepts found in one



scientific theory could not be simply imported wholesale into a completely different theory
that belonged to a different ‘paradigm’ (Kuhn 1962). Thus, he maintained, ‘atoms’ simply do

not mean the same thing in ancient Greek cosmology and in contemporary physics.

There are current proponents of the scientific world view — Richard Dawkins is a
prime example — who believe that all religious, mystical and “magical” ways of thinking
must be opposed and rejected. Thus in 2008, Dawkins (as reported in The Daily Telegraph on
24™ October 2008) warned parents about exposing their children to Harry Potter books on the
basis that these books purveyed an “anti-scientific” worldview that included magical powers,
spells and wizards. Dawkins believes the scientific world view — based on evidence- - is
directly opposed to the ‘mythical’ outlook. However, to contrast starkly between scientific
evidence and mythical ‘non-sense’ is rather narrow and misleading, and misunderstands the

complex web of belief within which human beings function.

Just to put my views in context, especially for an audience consisting primarily of
scientists, as an academic philosopher, my area of specialisation is phenomenology — the
description of the world as it is experienced from the subjective or first-person point of view
(see Moran 2000). It is often observed that the modern natural sciences adopt an objective or
“third-person” stance whereas our own experience is always lived through from the first-
person subjective perspective. Phenomenology aims to describe the nature of first-person
experience but to do so in a manner that generates scientific truth. Since, moreover, our first-
person experiences affect all our other activities — from making decisions in a courtroom as a
member of a jury, to reviewing scientific applications for grant funding, or deciding whether
a scientific article merits publication in peer review, the understanding of how our first-
person experiences are constituted ought to be a matter of serious concern for the other
sciences also. Indeed, traditionally, phenomenology claimed to be a kind of bedrock science,

a science of sciences, since it balanced the more or less artificial objectivist approach of the
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exact sciences with an understanding of the functioning of subjectivity. Objectivity is always

a hard-won achievement of human subjects cooperating together.

Phenomenology in this sense historically has close ties with empirical psychology. The
teacher of the acknowledged founder of phenomenology Edmund Husserl (1859-1938) was
the early psychologist Franz Brentano (1838-1917). Husserl himself trained as a
mathematician. He was a student of Weierstrass, friend and colleague of the world renowned
mathematicians Georg Cantor (1845- 1918) and David Hilbert (1862-1943). The theoretical
physicist Hermann Weyl (1885-1955) was one of Husserl’s students at Gottingen. I mention
these facts to show that Husserl was in no way anti-scientific; indeed his chief concern was to
remove intellectual impediments to genuine science (see Moran 2005). Indeed
phenomenology claimed to be a science that was based entirely on evidence with no element
of theory construction or metaphysical speculation. Phenomenology aims to comprehend the
uniquely human way of understanding the world as way of rescuing the sciences from a
brutalist anti-humanism that the public has been quick to recognise in a crude rhetoric that

may be described as ‘scientism’ — the view that there is only science.

Phenomenology is particularly interested in the manner in which humans dwell in a
world.We live as human beings in a distinctly and peculiarly human environment and science
belongs in this environment also. Human beings are embodied and embedded in social,
historical, linguistic and cultural milieux. More or less as spiders generate webs, human
beings develop and constitute their social worlds out of their own practices. The twentieth-
century French phenomenologist Maurice Merleau-Ponty (1908-1961) captures this first-
person sense of absorption in the world well when he writes in his Phenomenology of

Perception (1945):



Our own body is in the world as the heart is in the organism; it keeps the visible
spectacle constantly alive, it breathes life into it and sustains it inwardly, and with it

forms a system” (Merleau-Ponty, 1962: 203).

As embodied, social and historical beings we are always creatures of our time. Our views are
formed not just be our scientific education but by all the social and cultural forces that

surround us.

My own particular areas of study includes trying to understand the background of the
intersubjective, shared ‘life-world’ (Lebenswelt), which forms a backdrop to all experience.
This notion of the life-world was introduced into phenomenology by Edmund Husserl who
himself was attempting to rethink a phenomenon first described by the Austrian physicist and
philosopher Ernst Mach (1838-1916) and the positivist philosopher Richard Avenarius (1843-
1896), namely, how we have a sense of a pre-given natural world that is simply there before
us and whose apparent lawfulness it is the function of science to explain. All the sciences
presume the existence of this world, but the manner in which human beings experience the
world’s spatiality, temporality, causation, and so on, is not the same as the manner in which
these phenomena are expressed by the sciences. We are all familiar with the fact that lived
time is quite different in its fluctuations from clock time. GPS grid-referencing systems are

very different from our own intuitive sense of where we live and how far we are from home.

The sciences have only recently become interested in these specifically human,
everyday ways of experiencing the world. For a long time this domain was left to
anthropologists interested in the worldviews of pre-technological peoples. But there is a
specific science of the everyday lived-world, a science of the life-world, in short. Part of the
supposed continuance of so called magical or mythical ways of thinking actually is more

properly understood as the resistance of the life-world. We have to recognise that part of the



success of the modern sciences was based on the deliberate methodological exclusion of the
purely subjective qualitative aspects of experience (Galileo’s distinction between real and
primary properties and human subjective-relative properties in a paradigm case). Galileo

famously wrote in The Assayer (1623):

... 1 think that tastes, odors, colors, and so on are no more than mere names so far as
the object in which we place them is concerned, and that they reside only in the
consciousness. Hence, if the living creature were removed, all these qualities would
be wiped away and annihilated. ... To excite in us tastes, odors, and sounds I believe
that nothing is required in external bodies except shapes, numbers, and slow or rapid
movements. [ think that if ears, tongues, and noses were removed, shapes and
numbers and motions would remain, but not odors or tastes or sounds. (Galileo,

1623).

The problem is that we cannot go on excluding the human viewpoint and still expect to have
comprehensive science. One of the great discoveries of twentieth century science was that
focus on the individual organism needed to be complemented by study of the ecosystem and
indeed that life has to be understood within the context of what has become known as the

biosphere. Similarly, the sciences have to pay attention to human ways of existing.

There has been a kind of fetishisation of the natural and especially the mathematically
exact physical sciences. Just as the exactness of classical geometry appealed to scientists
(such as René Descartes and Galileo Galilei) as the model of scientific method in the early
modern period so theoretical physics became the model science for the nineteenth and
twentieth centuries. For many, including the Logical Positivists of the Vienna Circle, physics

was considered to be models of what all reasoning should be and there were many efforts to



reduce other sciences to physics. This reductionism is actually extremely limiting and

distorting on scientific development.

Indeed, advances in the cognitive sciences, for instance, have shown more and more the
need for an enriched and more nuanced understanding of human consciousness and human
behaviour generally (and here we need to overcome the legacy of almost a century of
behaviourism in psychology). We also have to become accommodated to the idea that the
very concept of science means systematic knowledge and has to be understood as much
broader than the natural sciences that have too often been taken as the paradigmatic sciences.
Science has to be understood in a way that includes the human sciences or humanities.
Human sciences include such disciplines as politics, economics, history, sociology, law,

psychology and philosophy.

There is some dispute as to whether these humanistic sciences are currently operating at
some pre-scientific level until such time as they establish their own objective, quantitative
methodologies. But despite many attempts in the twentieth century, it has become clear that
there are important and indeed crucial aspects of these disciplines which cannot be subsumed
under purely quantitative approaches. This is not an anti-scientific position-- but rather it
recognises the need for pluralism in our understanding of different sciences and the methods
appropriate to study diverse phenomena. One must have a pluralist conception of science —
and to assert this pluralism is, I must insist, not to promote relativism. Indeed, the real
challenge is to recognise that beliefs and practices function inside of larger more holistic
frameworks--worldviews or forms of life, broadly speaking—and at the same time to be able
to allow for dialogue and critique across worldviews. One must not concede that worldviews
are incommensurate or that all are equally valid (the relativist claim). For rationality to

prevail in our social practices, we need a way of dialoguing and bridging between systems of



belief. There is indeed, need for criticism, but we also need to recognise why human beings

remain deeply entrenched in their cultural traditions.

Another stumbling block to the advance of scientific rationalism is the confusion—
unfortunately too often found even at the level of national and international bodies promoting
scientific policy—that identifies scientific thinking with technological advance and especially
with economic prosperity. In the contemporary world, technological advance has been
confused with scientific advance. In this regard, the German philosopher Martin Heidegger, a
most creative critic of Husserlian phenomenology, speaks in general of a kind of ‘technicity’
(die Technik) as an outlook that dominates and enframes the contemporary worldview. We
live in the era of what is often called ‘technoscience’, a term coined by the French
philosopher Gaston Bachelard (1884-1962). Contemporary science cannot be done without
technology and without direct or indirect support from political and social institutions, both
national and international, as is evident, for instance, in the case of the Large Hadron Collider
in Switzerland. Heidegger has pointed out that technology is misunderstood if it is construed
merely as a means to do science. Rather, for Heidegger, as he puts it in his famous essay ‘The
Question Concerning Technology’ technology is a very specific way of revealing the world

in terms of calculation and the ordering of information.

It is said that modern technology is something incomparably different from all earlier
technologies because it is based on modern physics as an exact science. Meanwhile
we have come to understand more clearly that the reverse holds true as well: Modern
physics, as experimental, is dependent upon technical apparatus and upon progress in
the building of apparatus. The establishing of this mutual relationship between

technology and physics is correct.” (Heidegger 1993: 319-20)
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What concerns Heidegger is that technological enframing be seen as the sole way of

revealing human existence to itself (art, for him, is another form of revealing).

We need to think much more carefully about this complex interdependency between
science and technology. Technology is not just applied science. It has its own inbuilt kind of
rationale that may not be identical with the kind of rationality aspired to by the pure
theoretical physicist, for example, and certainly it may differ from the rationality involved in
ordering a good society. Technology, moreover, is not the enemy of religious worldview. We
have the strange spectacle of fundamentalist religious groupings such as the Taliban
employing the latest technology in missile guidance systems, satellite phones, weapons and
so on, yet destroying schools which provide the very basis of education needed to pursue
knowledge. Understanding the difference between science and technology is one way of

ensuring that the proper character of science is preserved.

Part of the problem is that many scientists themselves are in the grip of a particularly
narrow outlook about what science itself is. There is an idealised version of pure science that
is regularly encountered in the classroom and in academia, but there is also the difficult
situation that science is in thrall not just to the latest technology but also, in capitalist
societies to certain funding requirements (e.g. major drug companies, military investment,
and so on). One particular refrain that is quite misleading is that science is value free. The
developmental biologist Lewis Wolpert, one of our partners in this dialogue, has written in

his essay ‘Is Science Dangerous?’

. reliable scientific knowledge is value-free and has no moral or ethical value.
Science tells us how the world is. That we are not at the centre of the universe is
neither good nor bad, nor is the possibility that genes can influence our intelligence or

our behaviour. Dangers and ethical issues only arise when science is applied as
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technology. However ethical issues can arise in actually doing the scientific research,
such as doing experiments on humans or animals, as well as issues related to safety.

The problem is the conflation of science and technology. (Wolpert 2005)

While I agree with Professor Wolpert that the conflation of science and technology generates
a certain confusion and misunderstanding of the nature of both, I disagree with him when he

claims that science is value free.

There is, in my mind, a great danger involved in presenting science as value free. At
the very same time, those promoting science often present it as having a unique set of values
by which we should live in the modern secular age. Science cannot both be value free and
offer the values by which we should live our lives. So we need to reflect a little on the
relation between science and value. In relation to making pronouncements that have impact in
the community scientists often go well beyond their brief in their comments. Recent
examples include Stephen Hawking’s claim in his The Grand Design that philosophy is dead

or redundant since it has not kept up with scientific advances.

Now, without becoming too theoretical in the direction of epistemology, the science
of knowledge, it is important to point out that ‘truth’ is a value. The pursuit of truth is a value
that requires many other values — such as intellectual honesty, fairness, open-mindedness,
impartiality, recognition of one’s own fallibility, tenacity, humility, and so on. Moreover, as
we have pointed out, scientific inquiry does not take place in a vacuum. It takes place
primarily in institutions that are highly regulated and driven by values (such as the desire for
profit) that may be alien to the scientific process proper. In addition, there is a panoply of
laws, directives, conventions regarding reporting, codes of practice, professional codes, ethics

boards, and so on that oversee the conduct of scientific research and promote a system of
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values such as dignity and respect, academic freedom, and so on. Science is an institutional

process and it is also a complex social process.

Let me briefly consider an aspect of the human face of science that shows that the
issue of the rationality of science cannot be divorced from human practices. The scientific
process advances largely on the basis of peer reviewing. The test for evaluating the truth-
claims of a scientific paper is to have that paper rigorously evaluated by peers in a double
blind refereeing system which is now the norm for scientific publication. But the peer review
system is not without serious flaws. It is — as has been said of democracy — the least worst
system. As Tracey Brown, director of the Sense About Science organisation and another
participant in this dialogue, has put it in her informative study on ‘Peer Review’, peer review
exhibits all the strengths and the weaknesses of a system of organised human judgement. The
peer reviewing system—and even the concept of authorship—is interpreted and applied
differently in the various scientific disciplines. Of course, one must distinguish between pre-
publication reviewing and then the business of reconfirmation of results that takes place after
an article has been published. The pre-publication system has been compared with other
forms of systematic and organised human judgement — as in a jury’s deliberations.
Undoubtedly mistakes can be made, and prejudices (especially ones in favour of confirming
antecedently held positions) definitely are brought to bear. There have been some significant
documented failures of the system. Perhaps one of the most notorious is the case of the
Korean scientist Wu-Suk Hwang who claimed to have cloned a human embryo and extracted

stem cells from it.

In Korea, a biologist from Seoul National University Wu-Suk Hwang published his
results in Science (see Hwang et al, 2004 and 2005). It soon came to light — initially as a
result of questions asked about the source of the human eggs (he claimed that female

laboratory assistants had donated them), that these results were fabricated leading to a huge
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scandal. On 12 January 2006, Science editorially retracted the two papers by Hwang et al. Is
this incident to be regarded as a triumph of science or a disaster? The original peer review
process did not find the fraud. Although sceptical questions—and ethical issues-- were raised,
the fraud was subsequently discovered through a whistle-blower from Wu-Suk Hwang’s
laboratory.® The incident certainly highlighted many unsavoury aspects of the rush to
announce important breakthrough results. It showed how the pressure of gaining grants led to
muting of criticism. National pride was at stake. All these issues enter into science. Science is
a practice of human beings. We cannot subtract this inevitably subjective and intersubjective

dimension — there are power structures at work in science.

But the Hwang affair also revealed some unfortunate elements of the manner in which
scientific results are disseminated. It exposed a peculiar phenomenon known as ‘honorary’ or
corresponding authorship, a practice in which an acknowledged expert in a particular area can
be invited to join his or her name to a scientific paper without having been directly involved
in the research. In the USA there was an inquiry into the conduct of Hwang’s honorary ‘co-
corresponding and senior’ author in his 2005 Science article, another stem-cell researcher Dr
Gerald P. Schatten, Professor of Obstetrics, Gynecology and Reproductive Sciences and
Director, Pittsburgh Development Center, conducted by his home institution, The University
of Pittsburgh. Schatten had been in contact with Hwang since 2003 and had offered his
assistance in getting Hwang’s 2004 article published by Science by lobbying the editor.
According to the New York Times report, the Editor of Science, Dr. Donald Kennedy, said, “If
that's [lobbying] a sin, the jails will soon be full.” The paper goes on to report: ‘The lobbying

for the 2004 paper “was not out of line, but it was toward the edge,” Dr. Kennedy said’.’

Schatten was directly associated with 2005 paper where he is listed as last in lead
author position. The University of Pittsburgh investigation report accepted that “Schatten’s

only contribution as co-author was to suggest that a professional photographer take the dog’s
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picture”. It also recorded that Schatten received from Hwang honoria to the total of $40,000,
including one donation of $10,000 in cash, actually given while Schatten was attending a
press conference after the 2005 paper was published. Schatten nominated Hwang for foreign
membership in the United States National Academy of Sciences and, with others, for a Nobel

Prize.The judgement by the Pittsburgh inquiry on Dr Schatten is worth citing here:

We conclude that Dr. Schatten likely did not intentionally falsify or fabricate
experimental data, and that there is no evidence that he was aware of the misconduct
reported to have occurred in Dr. Hwang's group in Korea. Given his dominant role in
the writing of the 2005 paper his authorship is not unreasonable, but his positions as
co-corresponding author and senior author were determined with considerable care
and deliberation. Dr. Schatten’s listing as the last author not only conferred
considerable credibility to the paper within the international scientific community, but
directly benefited Dr. Schatten in numerous ways including enhancement of his
scientific reputation, improved opportunities for additional research funding,
enhanced positioning for pending patent applications, and considerable personal
financial benefit. However, these benefits are accompanied by responsibilities for the
manuscript as a whole, approval of the manuscript by all co-authors, and the veracity
of the data reported. Dr. Schatten shirked these responsibilities, a serious failure that
facilitated the publication of falsified experiments in Science magazine. While this
failure would not strictly constitute research misconduct as narrowly defined by

University of Pittsburgh policies, it would be an example of research misbehavior.

Other commentators have been stronger in their condemnation of Schatten’s behaviour. This
event — and many others that have been reported — show the need for ethical responsibility in
research. It also reinforces my claim that the sciences are pursued within the context and the

pressures of the rarely acknowledged life-world. If scientific rationality is to be promoted,
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then scientific practices must themselves be carefully scrutinised. Science does not dwell
apart in a vacuum but belongs in the human world. The simple contrast between scientific
method and extra-scientific prejudice cannot stand. What is needed is a more nuanced
recognition that science too must struggle to purge itself of its own irrationalities and that
other domains of life often promote and preserve the very values that sciences claims to

espouse.
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! See, for example, the recent report for Ireland of the Economic and Social Research
Institute, McCoy et al 2012, which found that religion was given twice the amount of time in
the Irish primary school curriculum.

* See the Museum Associations journal report of July 2012 at
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creationism-at-giants-causeway.

3 See the report in the Belfast Telegraph for 7 July 2012 to be found At
http://www.belfasttelegraph.co.uk/news/local-national/northern-ireland/richard-dawkins-
creationism-at-giants-causeway-is-intellectual-baboonism-16181959.html

* See the report “Trust Amends Causeway Centre ‘Creationist’ Exhibit,” BBC News
Northern Ireland, 3" October 2012, at http://www.bbc.co.uk/news/uk-northern-ireland-
19814284

> See the letter signed by the then Cardinal Joseph Ratzinger and issued in 1989 by the
Congregation for the Doctrine of the Faith to the Bishops of the Catholic Church On Some
Aspects of Christian Meditation. The text can be found at
http://www.ewtn.com/library/curia/cdfmed.htm.

® See the special report published in Nature on 11 January 2006, available at
http://www.nature.com/news/2006/060109/full/news060109-8.html. On 26 October 2009
Nature reported that Hwang had been conviced of embezzlement and bioethical violations
(but not fraud) and sentenced to two years in jail (see
http://www.nature.com/news/2009/091026/full/4611181a.html).

7 See Nicolas Wade, “University Panel Faults Cloning Co-Author,” New York Times, 11
February 2006, to be found at http://www.nytimes.com/2006/02/11/science/1 1clone.html.
¥ University of Pittsburg Investigative Board. (2006). Summary investigtive report on

allegations of possible scientific misconduct on the part of Gerald P. Schatten, PH.D.
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Pittsburg: University of Pittsburg. This report can be found at

http://www.pitt.edu/~gveser/Ethics/Schatten_FinalPublicReport.pdf.
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