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One of the ques-
tions that always

yields surprising
answers is, “What do
people know about
evolution?” In this issue
George Bishop and his
colleagues explore
results from a recent
poll that may seem to
have emanated from
the White Queen of Through the
Looking Glass: If not impossible
things, it seems that many respon-
dents were quite capable of believ-
ing contradictory things about the
history and diversity of life.

Of course, some of what we know
about evolution is derived from what
we learn in school, and that (any edu-
cator will tell you) is due only in part
to the content of the curriculum. But
still, the content of the curriculum is
an important foundation — which is
why NCSE and its allies spend so
much time focusing on what is in sci-
ence education standards, curricula,
and textbooks. Elise Burton reports
on an extensive study of evolution
education in Middle Eastern coun-
tries. In this issue we present her
comparison of science curricula —
and particularly evolution — in Iran
and Saudi Arabia.The results might be
different from our expectations
based on our general impressions of
the two countries.

We are also pleased to run a special
feature from Shelley Emling about fos-
sil collector Mary Anning.Anning was
an impoverished English woman in
the 19th century who walked the
beaches for odd relics to sell to
wealthy tourists. In the process, she
was instrumental in the discovery of
many previously unknown fossil
species and in the advancement of
paleontology. And yet, mostly she is
remembered in the tongue-twister
“She sells seashells by the seashore.”
Emling paints a more complete pic-
ture of this woman and her life.

BOOK REVIEWS

As we promised last issue, we are
completing the process of catching
up on our book reviews.These are the
last of a batch of reviews that we
received during the Darwin bicenten-
nial year.These reviews feature books
written especially for younger readers
as well as some “evolutionary fiction”.

Some readers have
noted and commented
about our heavy empha-
sis on Darwin lately.This
is because of the impor-
tant anniversary events
of 2009. We realize that
Darwin died in 1882
and has not written
much lately. As Douglas
Theobald notes in his

review of Richard Dawkins’s bicenten-
nial book, The Greatest Show on
Earth: Evidence for Evolution, evolu-
tionary science in the 21st century is a
rich, interdisciplinary field with so
much more going on than the frame-
work that Darwin was able to sketch in
1859.In many ways,it is much easier to
find this evidence than Darwin could
ever have imagined. And we agree that
it is important for the public to hear
that message.

PEOPLE & PLACES

In his regular column on the people
and places of evolution, Randy Moore
provides a profile of George
McCready Price, the (in)famous
Seventh-Day Adventist “geologist”
whose work formed the basis of the
“scientific creationism” of the 1960s,
and is still the intellectual foundation
for a lot of the so-called scientific evi-
dences against evolution. Price is a
paradigm for a lot of the “creation sci-
entists” that followed: he was self-
taught in geology and his doctoral
degrees were honorary awards from
Adventist schools. Like Price, many of
the creation scientists were writing
and lecturing in fields where they did
not have formal training, but felt that
their fidelity to biblical texts made up
for the difference.

IN THE NEWS

The good news is that most of the anti-
evolution legislation this year has died
in committee.The bad news is that the
strategy of linking evolution and cli-
mate change (aka “global warming”) as
dubious scientific models is catching
on — both here and abroad.And a vet-
eran teacher in Connecticut chose to
retire rather than work for a school
administration that ordered him to
downplay Darwin’s work in a proposal
for a new multidisciplinary course on
the South Pacific planned for 2009 —
the 150th anniversary of the Origin.

RNCSE 30 (3) was printed in June 2010.
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UPDATES
California, Riverside: The facul-
ty senate at La Sierra University
released a statement on November
6,2009, supporting the university’s
biology department, which (as
reported in RNCSE 2009 Nov/Dec;
29 [6]: 6–11) was recently
besieged with complaints about its
teaching evolution; the university
is associated with the Seventh-Day
Adventist Church, which is histori-
cally opposed to evolution. The
statement (available on-line at
< h t t p : / / w w w. a t o d a y. c o m /
content/lsu-faculty-senate-affirm-
a c a d e m i c - f r e e d o m - b i o l o g y -
colleagues>) affirmed the senate’s
“strong support for our colleagues
in the Department of Biology” and
its “commitment to the preserva-
tion of academic freedom with
intellectual and moral integrity in
the context of our heritage, and
service as a Seventh-day Adventist
Christian University.” The senate
criticized the complaints as not fol-
lowing “the protocol established
by Jesus and outlined in Matthew
18:15–17”and as making “the work
and lives of these dedicated
Adventist professors more stressful
and difficult.”

Florida, Orlando: A noted
evangelical Old Testament scholar
resigned from his faculty position at
a seminary in the wake of a contro-
versy over his public acceptance of
evolution. On March 24, 2010, a
video featuring Bruce Waltke,
Professor of Old Testament at
Reformed Theological Seminary,
was posted on the website of the
BioLogos Foundation. (Founded by
Francis Collins, the BioLogos
Foundation “explores, promotes,
and celebrates the integration of sci-
ence and Christian faith.”) Entitled
“Why Must the Church Come to
Accept Evolution?” the video dis-
cussed “the danger that the Church
will face if it does not engage with
the world around it, in particular by
acknowledging the overwhelming
amount of data in support of biolog-
ical evolution, which many evangel-
icals still reject.”

On March 29, 2010, however,
Waltke told BioLogos that the

administration of Reformed
Theological Seminary asked him to
request that the video be removed.
According to a blog post at
BioLogos (2010 Apr 2; available on-
line at <http://biologos.org/blog/
why-must-the-church-come-to-
accept-evolution-an-update/>):

Dr Waltke himself indicated
that he still agreed with the
content of the video. Indeed,
Dr Waltke has written previ-
ously on his support for the-
istic evolution ... However,
given the brevity of the
video, Dr Waltke is con-
cerned that his views might
not be correctly understood.
... [D]espite repeated
attempts to find an alterna-
tive solution, it has become
clear that Dr Waltke feels that
the only remedy to his
predicament is to remove the
video (emphasis in original).

But removal of the video was
apparently not enough for the
seminary. Inside Higher
Education (2010 Apr 9) reported,
“Michael Milton, president of the
seminary’s Charlotte campus and
interim president of its Orlando
campus, where Waltke taught, con-
firmed that the scholar had lost his
job over the video.” (Technically,
Waltke offered his resignation,
which officials at the seminary
decided to accept.) Milton
explained that Reformed
Theological Seminary’s faculty
members are allowed to have dif-
ferent views on creation, but
“Darwinian views, and any sugges-
tion that humans didn’t arrive on
earth directly from being created
by God (as opposed to having
evolved from other forms of life),
are not allowed, he said, and facul-
ty members know this.”

Waltke’s views were already on
record. In a post on BioLogos’s
blog (2010 Apr 8; available on-line
at <http://biologos.org/blog/on-
the-courage-of-bruce-waltke/>),
BioLogos’s president Darrel Falk
quoted Waltke’s endorsement of
theistic evolution from his book

An Old Testament Theology
(Grand Rapids [MI]: Zondervan,
2007), and commented:

Bruce made some equally
strong statements with the
BioLogos camera running
and gave us the written per-
mission to post the now-con-
troversial video. What Bruce
said on the video was simply
an elaboration of things he
had written already. ...
Decades from now,when the
Evangelical Church has come
to terms with the reality of
evolution, we hope she will
look back at those who were
the pioneers on its journey
toward a fuller understand-
ing of the manner by which
God has created.

In a widely circulated letter to his
colleagues at the Orlando campus
of Reformed Theological Seminary
(available on-line at <http://
thegospelcoalition.org/blogs/justin
taylor/2010/04/12/updates-from-
waltke-and-from-rts/>),Waltke later
commented, “I knew the issue of
Genesis 1–3 and evolution was
emotionally charged, but not this
charged.” The real issue, he
explained, was that the video post-
ed at BioLogos identified him as a
professor at the seminary:

I was speaking as an individ-
ual, not as a representative of
RTS. It may well be that I am
the only one on the faculty
holding the view of creation
by the process of evolution
as understood by mainline
science, apart from its nor-
mal atheistic philosophy. As
it stands, I dragged the whole
community in the misunder-
standings.

Expressing regret for the turmoil,
he added,“I find no fault with the
RTS administration; in fact, I think
they did the right thing.”

Kentucky: Kentucky’s House
Bill 397 would have, if enacted,
allowed teachers to “use, as per-
mitted by the local school board,
other instructional materials to
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help students understand, analyze,
critique, and review scientific the-
ories in an objective manner,
including but not limited to the
study of evolution, the origins of
life, global warming, and human
cloning” (see sidebar, right). HB 397
was introduced in the Kentucky
House of Representatives on
February 8, 2010, and referred to
the House Education Committee;
the sole sponsor of the bill was Tim
Moore (R–District 26).

The text of HB 397, entitled the
Kentucky Science Education and
Intellectual Freedom Act, is sub-
stantially similar to the so-called
Louisiana Science Education Act,
Louisiana Revised Statutes
17:285.1, which was passed and
enacted in 2008, over the protests
of the state’s scientific and educa-
tional communities (see RNCSE
2008 Jul/Aug; 28 [4]: 4–10). A nov-
elty in the Kentucky bill is the
phrase “advantages and disadvan-
tages of scientific theories” — a
variation on the familiar “strengths
and weaknesses” and “evidence for
and evidence against” rhetoric.

HB 397 died in committee when
the legislature adjourned on April
15, 2010. Remaining on the books
is Kentucky Revised Statutes
158.177, originally enacted in 1976
and re-enacted in 1990, that autho-
rizes teachers to teach “the theory
of creation as presented in the
Bible”and to “read such passages in
the Bible as are deemed necessary
for instruction on the theory of cre-
ation.” But it is unclear whether
teachers take advantage of the
opportunity. The Louisville
Courier-Journal (2006 Jan 11)
reported that in a November 2005
survey of the state’s 176 school dis-
tricts, none was teaching or dis-
cussing “intelligent design”.

Mississippi: Mississippi’s House
Bill 586, which would have
required “scientifically sound argu-
ments by protagonists and antago-
nists of the theory of evolution” to
be presented in the state’s schools,
died in committee on February 2,
2010, according to the legislative
website. In 2009, the bill’s sponsor,
Gary Chism (R–District 37), intro-
duced a bill, HB 25, requiring biol-
ogy textbooks in the state to
include a hybrid of two previous
versions of the Alabama evolution
textbook disclaimer; that bill also

died in committee. For back-
ground, see RNCSE 2010 Jan–Apr;
30 (1–2): 4–9.

New Jersey: Discussing Bret
Schundler, then the nominee for
New Jersey’s state commissioner
of education, the Newark Star-
Ledger (2010 Mar 3) wrote:

He believes that schools
should be allowed to teach
“intelligent design” alongside
evolution.“I think we should
teach evolution, but I would-
n’t tell a district you can’t
raise additional questions,”
he said yesterday. “People
should be humble and let sci-
ence lead where it leads, and
not presume that questions
are settled.”

The newspaper editorially called for
his confirmation by the state senate
nevertheless,commenting,“Confirm
the man — he’s the governor’s
choice. But cross your fingers.”

Mayor of Jersey City from 1992
to 2001, the Republican nominee
for governor in 2001,and currently
the chief operating officer of The
King’s College, a Christian liberal
arts college in New York City oper-
ated by Campus Crusade for

Christ, Schundler was nominated
as commissioner on January 13,
2010, by governor-elect Chris
Christie. On March 1, 2010, the
Senate Judiciary Committee voted
11–0 to send his nomination to the
full senate for a vote, without
endorsing him, “which is rare for
the Judiciary Committee,” accord-
ing to the Hudson Reporter (2010
Mar 2). Schundler was confirmed
by the full Senate on March 11.

Tennessee, Cheatham County:
On March 1, 2010, the Cheatham
County Board of Education voted
5–1 to settle a lawsuit brought by
two former students and two fami-
lies of current students, alleging a
pattern and practice of the promo-
tion of religious activity dating
back to 2001,according to a March
2, 2010, press release from the
ACLU of Tennessee, which (along
with lawyers from two private law
firms) represented the plaintiffs in
the case.Two of the allegations of
the complaint in the case, Doe et
al v Cheatham County Board of
Education et al, involved creation-
ism: students in a high school
English class were told to write
everything they knew about the
biblical story of creation and then

AN ACT relating to science edu-
cation and intellectual freedom.

Be it enacted by the General
Assembly of the Commonwealth
of Kentucky:

SECTION 1.A NEW SECTION OF
KRS CHAPTER 158 IS CREATED
TO READ AS FOLLOWS:

(1) Teachers, principals, and
other school administrators
are encouraged to create and
foster an environment within
public elementary and sec-
ondary schools that promotes
critical thinking skills, logical
analysis, and open and objec-
tive discussion of the advan-
tages and disadvantages of sci-
entific theories being studied.

(2) After a teacher has taught the
content related to scientific
theories contained in text-
books and instructional mate-
rials included on the

approved lists required under
KRS 156.433 and 156.435, a
teacher may use, as permitted
by the local school board,
other instructional materials
to help students understand,
analyze, critique, and review
scientific theories in an
objective manner, including
but not limited to the study of
evolution, the origins of life,
global warming, and human
cloning.

(3) This section shall not be con-
strued to promote any reli-
gious doctrine, promote dis-
crimination for or against a
particular set of religious
beliefs, or promote discrimi-
nation for or against religion
or nonreligion.

(4) This section may be cited as
the Kentucky Science
Education and Intellectual
Freedom Act.

KENTUCKY’S HOUSE BILL 397
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to read the corresponding section
of the Bible, and students in a high
school world history class were
told that “intelligent design” was a
plausible alternative to evolution.
In the settlement, the board agreed
to ensure that “School Officials

shall not cite the Bible or other
sacred text as authority for histori-
cal or scientific fact to students
during or in conjunction with a[n]
Instructional period, at School
Events, or at Club Events.”

Texas: A new poll suggests that

a slim majority of Texans reject
evolution, according to a story in
the Texas Tribune (2010 Feb 17;
available on-line at <http://www.
texastribune.org/stories/2010/feb/
17/meet-flintstones/>), which also
noted that “[n]early a third of
Texans believe humans and
dinosaurs roamed the earth at the
same time.”David Prindle, a profes-
sor of government at the
University of Texas, Austin, who
composed the questions, quipped
that the poll confirmed the come-
dian Lewis Black’s claim that a sig-
nificant proportion of the
American people think that The
Flintstones was a documentary.

Among the questions on the
poll was the standard Gallup ques-
tion — “Which of the following
statements comes closest to your
views on the origin and develop-
ment of human beings?”

(1) 38% agreed “Human
beings have developed over
millions of years from less
advanced forms of life, but
God guided the process”
(compared to 36% in the
2008 national Gallup poll);
(2) 12% agreed “Human
beings have developed over
millions of years from less
advanced forms of life, and
God had no part in the
process” (compared to 14%
in the Gallup poll); and 
(3) 38% agreed “God created
human beings pretty much
in their present form about
10 000 years ago” (compared
to 44% in the Gallup poll).

The remaining 12% chose “Don’t
know”.

It might seem as though Texans
are slightly less inclined to cre-
ationism than the nation at large —
but the explicit presentation of a
“Don’t know” option in the Texas
poll and not in the Gallup poll is
probably responsible for the dis-
crepancy. (The Texas poll also only
surveyed registered voters.)

By omitting any reference to
humans, a different question in the
Texas poll in effect tested whether
human evolution was especially
problematic.Apparently so:

(1) 53% chose “Life on earth
has evolved over time, entire-
ly through ‘natural selection,’

House Concurrent Resolution
1009, under consideration in
South Dakota’s legislature, bor-
rowed language from anti-evolu-
tion legislation in encouraging
teachers to present “a balanced
and objective” presentation of
global warming, and two NCSE
staffers reacted — Steven
Newton at the Huffington Post
(2010 Feb 25; available on-line at
<http://www.huffingtonpost.
com/steven-newton/denying-
science-legislati_b_476975.
html>) and Joshua Rosenau at
the Center for American
Progress’s Science Progress blog
(2010 Feb 26; available on-line at
<http://www.scienceprogress.
org/2010/02/climate-change-
scopes-trial/>).

Analyzing HCR 1009 as it was
introduced,Newton commented
on the resolution’s “startling lack
of knowledge about the particu-
lars of climate science and how
science works,” observing that it
refers to “a variety of climatolog-
ical, meteorological, astrological,
thermological,cosmological,and
ecological dynamics” — “Do
they think glaciers melt slower
when Virgo is ascending?”

Even more disturbing than
these errors is the underly-
ing premise of HCR 1009:
the assumption that politi-
cal bodies, rather than sci-
entists, should have the
final say over scientific
issues. ... This political
interference in science
education is a problem
that extends beyond mere-
ly getting the facts wrong.
Students deserve better
than to be pawns of sci-
ence denialists.

After discussing the history of
creationist activism and its
increasing affinity for global
warming denial, Rosenau noted
that HCR 1009 was revised by
the Senate to remove most of
the scientific errors — including
the reference to astrology,
prompting him to speculate, jok-
ingly, that “[t]he stars were not
aligned.” He warned, however:

the Senate strengthened
the final line, insisting now
that teachers offer a “bal-
anced and objective” pre-
sentation of global warm-
ing. However reasonable
such advice may be in the
abstract, the effect of the
law will be chilling to
teachers on the ground.
Science is not and should
not be resolved through
the legislative process, and
the details of what teachers
present as science should
not be dictated by legisla-
tors with no experience as
scientists or teachers.

In the end, however, the
House of Representatives
accepted the Senate’s version of
the bill, meaning that both
chambers of the South Dakota
legislature have officially called
“for a balanced approach for
instruction in the public schools
relating to global climatic
change,” urging “that all instruc-
tion in the public schools relat-
ing to global climatic change be
presented in a balanced and
objective manner and be appro-
priate to the age and academic
development of the student and
to the prevailing classroom cir-
cumstances.”

FROM EVOLUTION TO

GLOBAL WARMING IN SOUTH DAKOTA
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but with a guiding hand from
God”;
(2) 15% chose “Life on earth
has evolved over time, entire-
ly through ‘natural selection,’
with no guidance from God”;
and
(3) 22% of respondents
chose “Life on earth has exist-
ed in its present form since
the beginning of time”;

The remaining 10% chose “Don’t
know”.

Respondents were also asked
whether they agree or disagree
with “Human beings, as we know
them today, developed from earlier
species of animals”: 35% agreed,
51% disagreed, 15% didn’t know. In
a national survey conducted in
2005, as Jon D Miller, NCSE’s
Eugenie C Scott, and Shinji
Okamoto reported in Science, 40%
of surveyed Americans agreed, 39%
disagreed, and 21% were unsure.
Among thirty-two countries dis-
cussed in the Science article, the
United States was second only to
Turkey in its rejection of evolution.

Texas: In the March 2, 2010,
primary election, avowed young-
earth creationist Don McLeroy nar-
rowly lost his bid to be the
Republican candidate for the
District 9 seat on the Texas state
board of education. The Dallas
Morning News (2010 Mar 3)
reported, “The fiercely contested
race pitted McLeroy, a dentist from
College Station and member of the
board’s social conservative bloc,
against [Thomas] Ratliff, a legisla-
tive consultant and son of former
Lt Gov Bill Ratliff,” who is viewed
as likely to side with the moderates
on the board. There is no
Democratic candidate for the seat,
so Ratliff is expected to be elected
in November 2010.

Since his election in 1998,
McLeroy was persistently deter-
mined to undermine the treatment
of evolution in Texas’s public
schools. During the debate over
biology textbook adoption in
2003, he was one of the four mem-
bers of the board who misused the
state science standards to oppose
adopting the eleven textbooks
under consideration.His attacks on
science education were in part
responsible for the state senate’s
refusal to confirm him as chair of
the board in May 2009.

McLeroy’s assault on evolution
came to a head during a meeting of
the board in March 2009 when he
declaimed, in a now notorious
moment,“Somebody’s got to stand
up to experts!” (Video of the scene
is available on NCSE’s YouTube
channel, <http://www.youtube.
com/user/NatCen4ScienceEd>)
Unfortunately, a majority of the
board did so. The board’s revisions
to the standards were widely
deplored. But McLeroy was
unabashed.“Our science standards
are light years ahead of any other
state when it comes to challenging
evolution,” he told the Washington
Monthly (Jan/Feb 2010), adding,
“Evolution is hooey.”

Texas: A three-judge panel
from the Fifth Circuit Court of
Appeals heard arguments in
Comer v Scott on April 26, 2010.
Chris Comer was forced to resign
her post as Director of Science at
the Texas Education Agency in
November 2007 after she forward-
ed a note announcing a talk by
Barbara Forrest; according to a
memorandum recommending her
dismissal, “the TEA requires, as
agency policy,neutrality when talk-
ing about evolution and creation-
ism.” She filed suit in June 2008,
arguing that the policy violates the
Establishment Clause of the First
Amendment. The case was dis-
missed on March 31, 2009, but
Comer appealed the decision to
the Fifth Circuit. (For background,
see RNCSE 2008 Jan/Feb; 28 [1]:
4–7; 2008 Jul/Aug; 28 [4]: 11–4;
2009 Sep/Oct; 29 [5]: 8–13.)

Documents from the case are
available on NCSE’s website at
<http://ncse.com/creationism/
legal/chris-comer-docs>, and a
brief video about the case is avail-
able on NCSE’s YouTube channel
(<http://www.youtube.com/user/
NatCen4ScienceEd>).

National: “Critics of the teach-
ing of evolution in the nation’s class-
rooms are gaining ground in some
states by linking the issue to global
warming, arguing that dissenting
views on both scientific subjects
should be taught in public schools,”
reported The New York Times (2010
Mar 3). “Wherever there is a battle
over evolution now,” Lawrence M
Krauss told the Times:

there is a secondary battle to
diminish other hot-button

issues like Big Bang and,
increasingly,climate change. It
is all about casting doubt on
the veracity of science — to
say it is just one view of the
world, just another story, no
better or more valid than fun-
damentalism.

The article suggested that the link-
age of evolution and global warm-
ing was in part due to legal con-
siderations.NCSE’s Joshua Rosenau
told the Times that he began to
notice the linkage after the 2005
decision in Selman v Cobb
County. At issue was a disclaimer
about evolution affixed to text-
books; although the text of the dis-
claimer was not religious, it was
held to be unconstitutional
because it endorsed the creationist
view that evolution is a problemat-
ic theory lacking an adequate foun-
dation. “By insisting that global
warming also be debated, deniers
of evolution can argue that they
are simply championing academic
freedom in general.”

It seems clear that around the
country,attempts to undermine the
integrity of science education are
increasingly likely to include global
warming as well as evolution.

Australia, South Australia: A
December 2009 decision by the
South Australian Non-Government
Schools Registration Board will
“effectively ban the teaching of
creationism,” according to the
Sydney Morning Herald (2010
Mar 3).The board:

does not accept as satisfacto-
ry a science curriculum in a
non-government school
which is based on, espouses
or reflects the literal interpre-
tation of a religious text in its
treatment of either creation-
ism or intelligent design.

The chief executive of Christian
Schools Australia complained to
the newspaper that the policy
bans even the mention of creation-
ism in science classes, although a
spokesperson for the board coun-
tered,“It can be taught in religious
studies,” and a spokesperson for
the counterpart board in New
South Wales explained that its pol-
icy is that creationism cannot be
taught as science, and “Schools
wishing to teach creationism must
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teach it as part of their religious
studies.”According to the Morning
Herald, in New South Wales “there
was scope in science courses to
include cultural or historical
aspects, such as the ‘Dreamtime’,
the theories of the ancient Greeks,
or biblical perspectives on the
nature of the universe.” There are
about 90 000 students enrolled in
almost 200 non-governmental
schools in the state of South
Australia, according to the board’s
website.

Australia: Questions about cre-
ationism are swirling as Australia

seeks to establish a new national
science curriculum. First, there is
the question of whether the cur-
riculum ought to prohibit the
teaching of creationism. The
Sydney Morning Herald (2010
Mar 4) reported,“The draft nation-
al curriculum does not prohibit
the teaching of creationism in
schools, raising questions about
whether this will open the door to
its promotion as a science in class-
rooms.” John Kaye, a Greens
Member of Parliament from New
South Wales, told the newspaper
that the draft national curriculum

“was remarkably silent on the con-
nection between natural selection
and the evolution of ancient
species into modern forms” and
“has left open loopholes that
would allow the teaching of intelli-
gent design and old earth creation-
ism as science.”Preferable, he said,
was the approach taken by the
New South Wales curriculum with
its “iron-clad instruction that nat-
ural selection and evolution are
the driving force behind the diver-
sity of species.”

Second, there is the question
of whether the curriculum ought

N E W S
The Case of 
Mark Tangarone
Steven Newton

In September 2008, Mark
Tangarone, a veteran public

school teacher in Weston,
Connecticut, contacted NCSE.Why?
Days before he was set to begin
teaching a new third grade class,
Tangarone received word that a pro-
posed course outline of his had
been rejected — due to its evolu-
tionary content.

Tangarone had proposed
“AustralAsia,” a year-long talented
and gifted (TAG) course that would
have involved students learning
about the South Pacific region.The
hook of “AustralAsia” was that the
class would follow Darwin’s voyage
through the region on the Beagle.
Although Darwin would be the
touchstone of the course, many
other topics besides evolution
would be addressed. The class
would overlap the bicentennial cel-
ebration of Darwin’s birthday,
February 12, 2009, fortunate timing
that would help students under-
stand the relevance of evolution.

“AustralAsia”was designed as an
exciting, creative course that inte-
grated information across many
disciplines. Such courses are the
perfect vehicles to inspire children
about learning science. So why did
Mark Tangarone’s principal forbid
him to teach this course?

In an e-mail dated September 8,
2008 (later published in the
Weston Forum 2010 Apr 21),
Principal Mark Ribbens explained
that “[t]he TAG topics need to be
altered this year to eliminate the
teaching of Darwin’s work and the
theory of evolution.”

His primary concern seems to
have been avoiding potential con-
troversy. Ribbens acknowledged
that “evolution has been a robust
theory that has been the basis for
much biological thought for the
last 150 years,” but he nonetheless
chose to reject Tangarone’s course
outline because “I do not think it
wise to teach a potentially contro-
versial topic.” He added that if evo-
lution were taught, “a number of
our parents might object.”

Sadly, this attitude is all too com-
mon. A recent study of Florida
teachers, for example, reported
that 10% of high school teacher
respondents had been criticized
by colleagues or administrators for
the way they taught evolution,

while 27% knew of colleagues
who had been criticized (Fowler
and Meisels 2010). One respon-
dent commented that an adminis-
trator “felt [that] we really should-
n’t teach evolution and if we do
we should teach intelligent design
as well.”A far cry from the National
Science Teachers Association’s
position: “Administrators ... should
support teachers against pressure
to promote nonscientific views or
to diminish or eliminate the study
of evolution” (NSTA 2003).

EXCUSES, EXCUSES

Ribbens also expressed concern
that Tangarone was unqualified to
teach evolution — despite the fact
that Tangarone is certified to teach
K–6 science and social studies in
the state of Connecticut and has
done so for the last 17 years.

Ribbens asserted that evolution
was “not age appropriate” for this
TAG class.The “AustralAsia” course
was meant for children in third
grade; TAG students often are able
to use accelerated curriculum sev-
eral grade levels higher than the
standard for their age. Moreover,
the 2004 Connecticut science edu-
cation standards for the third grade
include sections on evolution.
(Ribbens later acknowledged that

Steven Newton is Programs and
Policy Director at NCSE.
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to include a discussion of cre-
ation myths. Although the draft
national curriculum includes a
discussion of the Dreamtime,
central to Aboriginal creation
myths, in the context of science
and culture, The Australian
(2010 Mar 4) reported that it
came as a surprise to Barry
McGaw, the chair of the
Australian Curriculum, Assess-
ment, and Reporting Authority,
who commented, “I think
Dreamtime is a religious or spiri-
tual interpretation of the
beginnngs of life. For the same

reason, we wouldn’t let intelli-
gent design or creationism be
included. It shouldn’t be in the
curriculum, and we’re going to
take it out.” McGaw said, howev-
er, that it would be acceptable for
such topics to be discussed in
religion classes. Kaye told the
Morning Herald that for his part
he did not oppose the discussion
of Aboriginal or Christian myths
in science classes as long as they
were not presented as scientific,
and said that the Dreamtime was
unproblematically included in
the New South Wales curriculum.

The national science curriculum
is expected to be implemented
in 2012.

“No country outside the
United States has given creation-
ism a warmer reception than
Australia,” according to Ronald L
Numbers (The Creationists, rev
ed, Cambridge [MA]: Harvard
University Press, 2006, p 401). In
a 2000 poll, 45% of Australians
doubted or were unsure that
human evolved from “lower
species” via natural selection;
while 55% thought that it was
definitely or probably true.

he might have been incorrect
about these statements.) 

Ribbens went on to claim,
“While evolution is a robust scien-
tific theory, it is a philosophically
unsatisfactory explanation for the
diversity of life.” How is a public
school teacher supposed to
respond to such a statement?
Requiring that curriculum be
“philosophically satisfactory” is a
bizarre and unreasonable standard,
especially when applied to science.
Whether or not evolution is “satisfy-
ing” in the subjective opinion of an
administrator should be irrelevant;
evolution is the only scientific
explanation for the diversity of life.

Following the initial rejection of
his proposal,Tangarone appealed to
an assistant superintendent, Tom
Scarice, who confirmed the rejec-
tion of the proposal. When he e-
mailed other science teachers in his
district to ask how they taught evo-
lution, he was reprimanded and
fined a day’s salary (Weston Forum
2010 Apr 14).“Statements justifying
censoring evolution and reprimand-
ing me for gathering information
from colleagues [are] deeply dis-
turbing,”he commented.

Throughout this process, NCSE
advised Tangarone, providing infor-
mation about how Connecticut
science education standards man-
dated evolution be taught.We also
advised that if students themselves
asked questions about evolution in
class, they should be answered,
even if doing so initiated an admin-
istrative rebuke. It is a sad commen-
tary on the state of science educa-
tion that any teacher in contempo-

rary America has to worry about
whether accurately answering a stu-
dent’s question about evolution will
result in a reprimand.

On February 12, 2010 — the
201st anniversary of Darwin’s birth
— Tangarone informed the Weston
Board of Education of his intention
to take early retirement. His letter,
quoted in the Weston Forum (2010
Apr 14), states,“Because of an unac-
ceptable administrative action,I can
no longer continue teaching in
Weston.”

He explained, for the first time
in public, the administrative reac-
tion to the proposal of his
“AustralAsia” course. Board mem-
bers were shocked. The chair of
the board, Phil Schaefer, issued a
statement in which he character-
ized the dispute as a personnel
issue on which he was unable to
comment, but added as a personal
note, “both of my children were
fortunate to have Mark, and this is
a real loss for our system.”

Schafer’s sentiments were
shared by local parents quoted in
the Weston Forum (2010 Apr 21).
Concerned parents thronged the
next meeting of the Weston board
of education. According to the
Weston Forum (2010 Apr 28),“The
Board of Education, in a statement
read by its chairman, Phil Schaefer,
told a standing-room only crowd in
the Weston Public Library that the
district has, and always will, teach
evolution, and that the situation
surrounding longtime Talented and
Gifted (TAG) teacher Mark
Tangarone’s resignation is a ‘per-
sonnel matter.’”

Few seem to have been molli-
fied.“This is not going to undo the
black eye this town has received,”
said Jeff Silverman,citing the press
coverage of the incident.“We need
to do more to make the statement
heard that the town does teach
evolution.” Liz Silverman — who
was reportedly organizing a retire-
ment party in Tangarone’s honor
— added, “How did this happen?
Why was a teacher forbidden from
teaching evolution? What happens
from here?”
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Uproar over
Evolution in Israel
Glenn Branch

.

The chief scientist in Israel’s
Ministry of Education,

Gavriel Avital, “sparked a furor” by

Glenn Branch is NCSE’s deputy
director.
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questioning the reliability of evolu-
tion and global warming, leading to
calls for his dismissal, according to
Haaretz (2010 Feb 21). Avital
reportedly said:

If textbooks state explicitly
that human beings’origins are
to be found with monkeys, I
would want students to pur-
sue and grapple with other
opinions.There are many peo-
ple who don’t believe the evo-
lutionary account is correct.

There are those for whom
evolution is a religion and are
unwilling to hear about any-
thing else. Part of my respon-
sibility, in light of my position
with the Education Ministry, is
to examine textbooks and
curricula.

Hava Yablonka of Tel Aviv
University told Haaretz that Avital’s
statements were tantamount “to
saying that space should be given
in textbooks to the view that the
earth is flat and the sun revolves
around it. It’s astonishing that the
chief scientist of a government
ministry can say such bizarre
things.” Similarly, Lia Ettinger, a biol-
ogist at the Heschel Center for
Environmental Learning and
Leadership in Tel Aviv, called for
Avital’s resignation, commenting:

It’s clear that,given the nature
of science, there is never
complete consensus, and that
disputes bring us closer to
the truth.But this has nothing
to do with the things Avital
said. If these are his positions,
he cannot promote the kind
of education necessary for
the environment and sustain-
able ecology.

The reaction from the Israeli sci-
entific community continued
unabated. A letter to Minister of
Education Gideon Sa’ar signed by
ten recipients of the Israel Prize,
including Nobel laureates Avram
Hershko and Aaron Ciechanover,
protested that Avital’s remarks
served to:

undermine the standing and
importance of science and
take us centuries backward,
even as the world celebrates
the importance of Charles
Darwin’s discoveries and the

great contributions he made
to human knowledge and sci-
entific development, and is
striving to uproot benighted
doctrines such as intelligent
design.

They concluded,“We don’t see any
alternative other than to replace Dr
Gavriel Avital with an individual
suited to fill the position, one who
could do so faithfully and profes-
sionally,” Haaretz (2010 Feb 26)
reported.

Avital’s academic background is
in aerodynamic engineering —
when appointed as chief scientist
in December 2009, he was the
head of aeromechanics at Elbit
Systems and a lecturer in aerody-
namics at the Technion Israel
Institute of Technology — and his
appointment was controversial
since, as Haaretz (2009 Dec 1)
reported, it was “apparently the
first time the ministry’s chief sci-
entist has not come from one of
the universities’ education
schools.” A former chief scientist at
the ministry told the newspaper,“A
chief scientist do[e]s not have to
know everything about education,
but he should at least have exten-
sive knowledge of the field.This is
one of the most important posts in
the ministry.”

Sa’ar apparently took the
protests seriously, telling a session
of Israel’s parliament, the Knesset,
that Avital’s remarks “are not in line
with Education Ministry policy, and
are unacceptable to me.” Haaretz
(2010 Feb 25) reported that a letter
sent by one of Sa’ar aides to Eyal
Morag, a blogger who publicized
Avital’s statements, explained,“The
statements of the chief scientist of
the Education Ministry reflect only
his personal views and do not
reflect the policy of the ministry,
those heading it and the profes-
sionals in charge [of the said] sub-
jects.” A source in the ministry
described the letter as in effect a
vote of no confidence in Avital; and
although Sa’ar told the Knesset that
“a process of clarification with the
chief scientist” was underway, a
source in the ministry told Haaretz
that Sa’ar would prefer for Avital to
resign. Instructed by the ministry
not to give any interviews, Avital
nevertheless reportedly told a reli-
gious website that he stands
behind his statements, but would

not make any comment to
Haaretz.

Despite these hints that Avital
was on his way out, the situation
was resolved otherwise. In a letter
released by Israel’s ministry of edu-
cation on March 3, 2010, Avital
promised to follow the ministry’s
policy on evolution and the envi-
ronment, Haaretz (2010 Mar 4)
reported. In his letter,Avital wrote:

Following statements that
were published which relat-
ed to quotes from statements
that I made before I assumed
[m]y position, and following
my conversations with the
two of you, I wish to make it
clear that the ministry’s poli-
cy as presented by the edu-
cation minister at the
Knesset is acceptable to me
without reservation and I
will act accordingly in the
context of my position as
chief scientist of the
Education Ministry.

Haaretz noted, however, that not
all of Avital’s controversial state-
ments were made before he
assumed his position in December
2009.A source in the ministry told
the newspaper, “the case ended
with the release of Avital’s letter.”

In any case, Avital’s views on
evolution may be shared by a siz-
able segment of the Israeli public.
A 2006 survey of public opinion in
Israel by the Samuel Neaman
Institute found that “a minority of
only 28% accepts the scientific the-
ory of the evolution [sic], while
the majority (59%) believes that
man was created by god,” while
according to the 2000
International Social Survey
Programme,a total of 54% of Israeli
respondents described “Human
beings developed from earlier
species of animals” as definitely or
probably true, placing Israel ahead
of the United States (46%, in last
place) for its public acceptance of
evolution, but behind twenty-three
of the twenty-seven countries
included in the report.
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From time to time we like to
report on what our mem-

bers are doing. As the following
list shows, they — and we — have
a lot to be proud about!

NCSE congratulates Bruce
Alberts on winning the Vannevar
Bush Award from the National
Science Board, bestowed upon
truly exceptional lifelong leaders in
science and technology who have
made substantial contributions to
the welfare of the nation through
public service activities in science,
technology, and public policy. An
NSB press release issued on April 1,
2010 commented:

We are pleased to recognize
Bruce for his dedication to
the creativity, openness and
tolerance that define sci-
ence, passion for improving
the human condition and
transformational and inspira-
tional leadership in science
education, international
capacity building and the
tireless pursuit of a “scientif-
ic temperament’’ for the
world.

In the same press release, Alberts
added:

In this era of instantaneous,
infinite information every-
where, it has become critical
to our survival that a scientif-
ic way of analyzing prob-
lems, based on evidence and
logic, become much more
dominant around the globe.
Those of us who are scien-
tists thus have enormous
challenges before us ... that
will require that we expand
our view of science and its
role in society.

Alberts received the award at the
National Science Board’s Annual
Awards Dinner in Washington DC
on May 4, 2010.

Alberts is Professor Emeritus in

the Department of Biochemistry
and Biophysics at the University of
California, San Francisco, a former
president of the National Academy
of Sciences, and the editor-in-chief
of the journal Science. A Supporter
of NCSE, Alberts received its
Friend of Darwin award in 2004, in
recognition of his support of the
integrity of science education
while at NAS, when it published
both Teaching about Evolution
and the Nature of Science
(Washington DC: National
Academies Press, 1998) and the
second edition of Science and
Creationism (Washington DC:
National Academies Press, 1999).

NCSE congratulates Francisco
J Ayala on winning the Templeton
Prize. The $1.5-million prize, is
awarded annually by the John
Templeton Foundation to “a living
person who has made exceptional
contributions to affirming life’s
spiritual dimension.” A March 25,
2010, press release from the
Foundation highlighted  Ayala’s
vigorous opposition to “the entan-
glement of science and religion
while also calling for mutual
respect between the two,” saying,
“Even as he has warned against
religion’s intrusion into science,
Ayala, a former Dominican priest,
also champions faith as a unique
and important window to under-
standing matters of purpose, val-
ues and the meaning of life.”

In his essay “Science and reli-
gion: Conflict or dialogue?” posted
on the Washington Post’s On Faith
blog (2010 Mar 25), Ayala
sketched his views on science and
religion, writing:

Science and religious beliefs
need not be in contradiction.
If they are properly under-
stood, they cannot be in con-
tradiction, because science
and religion concern differ-
ent matters. ... The proper
relationship between sci-
ence and religion can be, for
people of faith, mutually
motivating and inspiring. ...

As I see it, scientific knowl-
edge is consistent with a reli-
gious belief in God. More so
than the ‘creationists[‘]’
assertion that everything in
the world has been precisely
designed by the Creator.
Because, then, how to
account for human crimes
and sins (including the bibli-
cal Fall) and for all the cata-
strophes that pervade the
natural world? 

His Darwin’s Gift to Science and
Religion (Washington DC: Joseph
Henry Press, 2009) presents his
views in greater detail.

A Supporter of NCSE since its
founding, Ayala is University
Professor, the Donald Bren
Professor of Biological Sciences,
and Professor of Philosophy at the
University of California, Irvine.
Among his contributions to the
defense of the integrity of science
education was his coordination of
support for evolution education at
the National Academy of Sciences,
including his lead authorship of the
publication Science, Evolution,
and Creationism (Washington
[DC]: National Academies Press,
2008). NCSE’s executive director
Eugenie C Scott commented,
“Ayala’s contributions to NCSE and
its goal of defending the teaching
of evolution in the public schools
are comparable to his contribu-
tions to biology in general:
immense.”

NCSE congratulates Sean B
Carroll for winning the 2010
Stephen Jay Gould Prize from the
Society for the Study of Evolution.
In announcing the award, the SSE
cited Carroll’s “distinguished career
both advancing the science of evo-
lution and in conveying that knowl-
edge to the general public,” noting
that he is “a leading spokesperson
in the public sphere for evolution-
ary biology” and listing his numer-
ous honors for scientific and educa-
tional achievements. The prize is
awarded annually by the SSE to rec-
ognize individuals whose sustained
and exemplary efforts have
advanced public understanding of
evolutionary science and its impor-
tance in biology, education, and
everyday life in the spirit of
Stephen Jay Gould.

Carroll will also become the
Howard Hughes Medical Institute’s

NCSENEWS
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Vice President for Science
Education,beginning in September,
2010. A press release issued on
April 7, 2010, described him as “a
gifted scientist who also displays
an extraordinary talent for translat-
ing complicated scientific ideas in
compelling, understandable ways
to members of the public of all
ages.” In the same press release,
Carroll explained, “We all need
inspiration,but how do we nourish
curiosity and inspire an interest in
science, particularly among young
people? These are crucial chal-
lenges and I hope to promote the
very positive role that science can
play in our culture.”

A Supporter of NCSE,Carroll is a

Howard Hughes Medical Institute
investigator and Professor of
Molecular Biology, Genetics, and
Medical Genetics at the University
of Wisconsin, Madison. He is the
author of Remarkable Creatures
(New York: Houghton Mifflin
Harcourt, 2009), and a monthly col-
umn published in The New York
Times Science Times.

Barbara Forrest was profiled
in the January 2010 issue of
Church and State, published by
Americans United for Separation of
Church and State. “For Barbara
Forrest, fighting for church-state
separation and quality science edu-
cation in Louisiana — and the rest
of the nation — has become her
civic duty,”the article (available on-
line at <http://www.au.org/media/
church-and-state/archives/2010/
01/intell igent-defense.html>)
explained, citing both her testimo-
ny in Kitzmiller v Dover and her
efforts to mitigate the impact of
the so-called Louisiana Science
Education Act. Professor of
Philosophy at Southeastern
Louisiana University, Forrest is the
coauthor (with Paul R Gross) of
Creationism’s Trojan Horse (rev
ed, New York: Oxford University
Press, 2007), and a member of
NCSE’s board of directors.

Daniel K Gladish contributed
a guest column to the Hamilton,
Ohio, JournalNews (2010 Jan 27),
responding to a letter from a Norm
Pennington expressing skepticism
about both climate modeling and
evolution. Gladish commented:

Evolution has been studied,
tested,debated,retested using
modern molecular tech-
niques, and debated for over
200 years. ... Pennington is
only correct about evolution
insofar as no scientific expla-
nation (theory) is ever com-
pletely “settled,”but it is a fact
that evolution has happened
on this planet. That is as set-
tled as the existence of gravi-
ty, though we do not yet fully
understand what gravity real-
ly is. ...The evolution contro-
versy is strictly social. Only
people who are unaware of,
do not understand, or do not
care about the evidence dis-
pute evolution.

Gladish and his colleague Richard

C Moore responded to a critic in a
subsequent column in the
JournalNews (2010 Feb 24),
explaining, among other things,
that evolution is not contrary to the
Second Law of Thermodynamics
and that there is no lack of transi-
tional forms in the fossil record.
Gladish is Associate Professor of
Botany and Moore is Assistant
Professor of Botany at Miami
University of Ohio.

Russell J Hawley responded
to a creationist’s letter to the editor
of the Casper Star-Tribune,
explaining that a theory is not “a
hypothesis proposed as an expla-
nation by a reasonable guess,” that
creationism is a religious doctrine,
and that evolution can explain the
existence of the different breeds of
animals and plants — “That’s pre-
cisely what Darwin’s Origin of
Species was all about,” he
observed. He concluded, “There
isn’t nearly enough time in the
public school curriculum devoted
to good science — the last thing
we should do is waste our stu-
dents’ time on a pseudoscience
such as creationism.”His letter was
published on April 14, 2010.

According to a February 10,
2010, press release from Valdosta
State University, Leslie S Jones,
working with Marge McCartney, a
retired biology teacher,“obtained a
grant to send area science teachers
to professional development
opportunities throughout the
region. As part of the grant’s first
initiative, six Valdosta educators
are headed to the Annual
Conference of the Georgia Science
Teachers Association (GSTA)
February 11–12 in Savannah GA.”
Jones hopes that the project will
help to encourage teachers to pre-
sent evolution despite the preva-
lence of religiously based resis-
tance. Jones is associate professor
of biology at Valdosta State
University and coeditor (with
Michael Reiss) of Teaching about
Scientific Origins: Taking Account
of Creationism (New York: Peter
Lang, 2007).

The February 2010 issue of The
American Biology Teacher (72:2)
was devoted to evolution, and
NCSE members were well repre-
sented. William F McComas con-
tributed a guest editorial,“Where is
the ‘origin’ in the Origin of
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Farewell, Susan

Public Information
Project Director

Susan Spath, who went
on sabbatical from NCSE
in the beginning of 2008
to pursue her cholarly

interests in the history of biology, has decided
not to return as a full-time staff member. Spath
earned her AB magna cum laude in biology at
Harvard University and a PhD in history of sci-
ence at the University of California, Berkeley,
with a dissertation on the Dutch microbiologist
CB van Niel. She taught history of science
courses at Berkeley and at the University of
California, Davis, before starting her own tech-
nical writing and consulting business. Bringing
a biologist’s understanding of the nature of sci-
entific research, a historian’s perspective on
how cultural beliefs are shaped and sustained,
and a teacher-cum-writer’s expertise in commu-
nicating complex scientific ideas, Spath was
effective in assisting local activists to defend the
teaching of evolution in their communities and
states, especially in Missouri, South Carolina,
Virginia, and Wisconsin.And she was a marvel at
managing complex projects for NCSE.
Coordinating the filing of amicus curiae briefs
in the prospective retrial of Selman v Cobb
County — a case that ultmately resulted in a
victory for the teaching of evolution — and
overseeing the comprehensive redesign of
NCSE’s website are two especially prominent
examples. Spath’s plan is to return to work as a
freelance writer, editor, and consultant.All of us
at NCSE wish Spath the very best of luck in her
future endeavors.
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Species?” (62–3), explaining that
the Origin sought to explain the
origin of species, not the origin of
life; Larry Flammer contributed
“Experience millions of years”
(69), offering “a relatively concrete
activity to teach the large numbers
representing evolutionary deep
time”; and Samantha R Fowler
and Gerry G Meisels contributed
“Florida teachers’ attitudes about
teaching evolution” (96–9), reveal-
ing that “many Florida teachers are
uncomfortable with the emphasis
on evolution in the state’s newly
revised science standards” and
arguing that “it is important to
thoroughly explore the reasons for
teachers’ discomfort so that reme-
dies can be developed.” Of interest
in the same issue were Bunny
Jaskot’s editorial “Do you believe in
evolution?” (60), Phil Senter’s
“Were Australopithecines ape-
human intermediates or just apes?
A test of both hypotheses using
the ‘Lucy’ skeleton” (70–6),
Suzanne M Harley’s “Charles
Darwin’s botanical investigations”
(77–81), Alan C Love’s “Darwin’s
‘imaginary illustrations’: Creatively
teaching evolutionary concepts &
the nature of science” (82–9),
Michael W Schulteis’s “Education’s
missing link: How private school
teachers approach evolution”
(91–4), Thomas C Jones and
Thomas F Laughlin’s “PopGen
Fishbowl: A free online simulation
model of microevolutionary
processes” (100–3), William
Beachly’s “The power of natural
selection:A guided investigation of
three case studies” (104–9),
Anthony D Curtis’s “A lesson on
evolution & natural selection”
(110–3), Wilfred A Franklin’s
“Evolution & phylogenetic analy-
sis: Classroom activities for investi-
gating molecular & morphological
concepts” (114–21), and Maura C
Flannery’s “Biology Today” column
on “From the beginning” (123–6).

The latest issue of Skeptic
(2010; 15 [3]) featured a tribute to
the late Norman Levitt by the
magazine’s founder and publisher,
Michael Shermer, ending,“Norm,
we shall miss you terribly.Your lit-
eral voice may be gone, but your
literary voice will live on forever”
(65). Of interest in the same issue
were Levitt’s review of Patricia
Fara’s Science: A Four Thousand

Year History (66–9) and a report
on a debate on evolution with
Donald R Prothero and Shermer
facing Stephen Meyer and Richard
Steinberg (14–15).

In a guest post on the blog of
the National Association of Biology
Teachers (2010 Feb 18; available at
<http://www.nabt .org/blog/
2010/02/18/digging-up-our-family-
tree/>), NCSE’s Education Project
Director Louise S Mead com-
ments on the Becoming Human
series’ implicit comparison of mod-
ern chimpanzees and humans,
which “fuels the misconception
that humans evolved from ‘mon-
keys’.” She wrote,“numerous times
statements like ‘[m]illions of years
ago, we were apes, living ape lives
in Africa’ are paired with video seg-
ments of modern day chimpanzees
and gorillas ... unfortunately pro-
mote the misconception that we
evolved from modern day chim-
panzees, or even monkeys, since
I’m guessing many people do not
readily distinguish between
chimps and monkeys.” Overall,
though, she recommended the
series and the resources for teach-
ers provided at NOVA’s evolution
website (<http://www.pbs.org/
wgbh/nova/beta/evolution/>).

NCSE’s Education Project
Director Louise S Mead,
Lawrence S Lerner, and Wes
McCoy were among the panelists
who helped set achievement stan-
dards for the 2009 National
Assessment of Education Progress
(NAEP) for grades 4, 8, and 12.
They met in San Antonio  in
October 2009 for four days of
activities related to assessing the
performance of US students on the
Science NAEP according to the
standards at the Basic, Proficient,
and Advanced levels established by
the National Assessment
Governing Board. Known familiar-
ly as “The Nation’s Report Card,”
the NAEP periodically tests sam-
ples of fourth-, eighth-, and twelfth-
grade students in various subjects.
Because of recent changes in the
NAEP Science Frameworks,
achievement levels are being
developed. Previous achievement
levels were developed in 1996.
Performance of students at grades
4, 8, and 12 will be reported in
2010 according to these new crite-
ria that were developed.

NCSE Supporter Kenneth R
Miller was profiled in two local
publications: the weekly
Providence Phoenix (2010 Mar 3)
and the Attleboro Sun-Chronicle
(2010 Mar 22).The Phoenix article
concentrated on disputes between
Miller and the “New Atheists”:

To Miller’s critics, his blur-
ring of the lines between sci-
ence and religion is provid-
ing dangerous comfort to
those who would use super-
stition to settle important
public policy questions. But
Miller rejects any suggestion
that the science in his work
suffers when he brings in the
spiritual. And he argues that
the New Atheists, in their
forceful rejection of God, are
doing damage, in their own
right, to a scientific brand
already under assault.

The Sun-Chronicle interviewed
Miller on a number of topics,
including the developments in cre-
ationism; Miller commented:

Year after year, the anti-evolu-
tionists make exactly the
same arguments against evo-
lution.They have no new sci-
ence, so they continue to
argue that the fossil record
lacks transitional forms
between species, that the
evolutionary mechanism
cannot generate new biolog-
ical information and that the
process of evolution cannot
be directly observed in the
field or in the laboratory. All
of those arguments are false.

Miller is Professor of Biology and
Royce Family Professor for
Teaching Excellence at Brown
University, coauthor of the most
widely used high school biology
textbook in the country, and
author, most recently, of Only a
Theory: Evolution and the Battle
for America’s Soul (New York:
Viking, 2008).

Randy Moore reviewed Carl
Zimmer’s The Tangled Bank: An
Introduction to Evolution
(Greenwood Village [CO]: Roberts
and Company, 2009) for CBE Life
Sciences Education (2010; 9 [1]:
22–4), describing it as “an excel-
lent book that all biologists will
want to examine and most will



want to buy. It is one of the two
best treatments of evolution that
I’ve come across for general audi-
ences, and the best textbook I’ve
seen for a nonmajors introductory
biology course about evolution.” A
long-time member of NCSE and a
recipient of NCSE’s Friend of
Darwin award in 2004, Moore is a
professor of biology at the
University of Minnesota and a for-
mer editor of The American
Biology Teacher.

Randy Moore, Mark Decker,
and Sehoya Cotner’s Chronology
of the Evolution–Creationism
Controversy (Westport [CT]:
Greenwood, 2010) received a
favorable review from Library
Journal (2010 Mar 15): “Clearly
written and easy to understand,
the book is highly recommended
for school, public, and academic
libraries, as well as theological
libraries with audiences interested
in the topic.”

Writing at the Huffington Post
(2010 Feb 12; available on-line at
<http://www.huffingtonpost.com
/steven-newton/five-reasons-why-
evolutio_b_459636.html>), NCSE’s
Steven Newton offered, in honor
of Charles Darwin’s 201st birthday,
a list of five ways in which evolu-
tion is important to medical prac-
tice: improving the understanding
of H1N1 and emerging diseases,
HIV, vaccines, antibiotic resistance,
and drug development.“There are
a host of other applications of evo-
lution — agriculture, forensics,bio-
engineering,” he concluded. “But
the importance of evolution
extends beyond its practical side;
evolution explains the diversity of
life on this planet, shows us our
connection to other living things,
and reveals profound insights into
the processes of nature. Today, on
Darwin’s 201st birthday, take a
moment to reflect on the impor-
tance of evolution.”

Gregory S Paul wrote a letter
to Science to complain that a story
on the origin of religion “did not
incorporate the growing body of
psychosociological research that is
revealing the crucial role of socioe-
conomics in the origin and popu-
larity of religion, as well as in cre-
ationism,” citing, among other
work, his “The chronic depen-
dence of popular religiosity upon
dysfunctional psychosociological

conditions” (Evolutionary
Psychology 2009; 7 [3]: 398–441).
His letter was published in the
February 5, 2010, issue (327
[5966]: 642).

Robert T Pennock is a princi-
pal investigator on a project at
Michigan State University that just
was funded to become one of five
National Science Foundation
Science and Technology Centers,
officially named “BEACON, an NSF
Science and Technology Center for
the Study of Evolution in Action”;
BEACON stands for Bio/computa-
tional Evolution in Action
CONsortium. “BEACON will con-
duct research on fundamental evo-
lutionary dynamics in both natural
and artificial systems,” said Erik
Goodman, MSU professor of elec-
trical and computer engineering
and director of the center, in a
February 23,2010 press release.“In
addition, we will educate a genera-
tion of multidisciplinary scientists,
and improve public understanding
of evolution at all levels.”He added,
“Evolution works and being able to
see it in action is the ultimate
proof.”Pennock, a professor of phi-
losophy at Michigan State
University, is the author of Tower
of Babel:The Evidence against the
New Creationism (Cambridge
[MA]: MIT Press, 1999) and served
as an expert witness for the plain-
tiffs in Kitzmiller v Dover.

As Darwin Day 2010
approached, Bruce Rinker devot-
ed his regular column for the
Roanoke Star-Sentinel to the cele-
bration, writing:

Since its publication,
Darwin’s theory of evolution
by natural selection has
stood the test of time, taking
its well-deserved position
alongside Newton’s theory
of gravity, Bohr’s atomic the-
ory, and the germ theory of
disease as cornerstones of
modern science that explain
natural phenomena.
Comments by a few vocal
uninformed or badly
informed antagonists aside,
Darwin’s theory explains
beautifully and simply all the
wondrous variety that graces
an otherwise lifeless planet.

Rinker is head of the science
department at North Cross School

in Roanoke, Virginia. His column
appeared on January 28, 2010.

NCSE’s Joshua Rosenau was
asked by the Washington Post to
comment on a chapter about evo-
lution in a new book — SE Cupp’s
Losing Our Religion (New York:
Threshold, 2010) — accusing “the
liberal media” of attacking
Christianity.The author’s “handling
of science and religion misrepre-
sents the nature of evolution,
obscures the science of biology
and dismisses the deeply held reli-
gious views of most Christians out-
side of the fundamentalist subcul-
ture,” Rosenau explained. A short
version of his response appeared
in the April 25, 2010, issue of 
the newspaper (and is available on-
line at <http://www.washington
p o s t . c o m / w p - dy n / c o n t e n t /
a r t i c l e / 2 0 1 0 / 0 4 / 2 3 /
AR2010042304712.html>), with a
long version appearing on the
Post’s Political Bookworm blog
(<http://voices.washingtonpost.
com/political-bookworm/2010/
04/cupp_skips_the_facts_in_
arguin.html?hpid=news-col-blog>)
on April 21, 2010.

“Dobzhansky was right: Let’s
tell the students.”That was NCSE’s
executive director Eugenie C
Scott’s advice, as published in the
journal BioEssays (2010; 32 [5]:
372–4; available on-line at
<http://www3.interscience.wiley.
c o m / c g i - b i n / f u l l t e x t /
1 2 3 3 7 0 2 0 0 / H T M L S TA R T > ) .
“University instructors are respon-
sible for a good part of the general
public’s ignorance about evolu-
tion,” she argued: “it is they who
teach the university students who
become the science teachers in
our schools, as well as the students
who become members of the edu-
cated public.” First and foremost,
she recommended that university
scientists “think about how they
teach evolution. Is evolution as
central, integrated, and pervasive
in their syllabi as it is in biologic
research? Will their students realize
that — in the words of Theodosius
Dobzhansky’s famous 1973 article
for high school biology teachers ...
— nothing in biology makes sense
except in the light of evolution?”

Beyond the classroom, she
urged,“scientists need to speak up
when evolution is under attack in
their schools. And more generally,
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scientists have a special responsi-
bility to work to ensure a scientifi-
cally literate citizenry, which
includes educating them in the
importance of evolution to sci-
ence, and in science education. In
a nation where the majority of
financial and institutional support
for science predominantly
depends on the public, it is in the
best interests of neither science
nor our nation that the public
understanding of a major principle
of science continues in its dismally
low state.”

Several videos featuring NCSE’s
executive director Eugenie C
Scott have recently been added to
NCSE’s YouTube channel
(<http://www.youtube.com/user/
NatCen4ScienceEd>):

• a mini-documentary on Scott’s
life and work, produced in 2008
by the University of California,
San Francisco, to complement
the ceremony in which she
received the UCSF Medal, the
university’s highest honor;

• a talk on “Evolution versus
Creationism” that she delivered
at a course on “Darwin’s Legacy”
at Stanford University in 2008;

• “In the Beginning,” a discussion
among Scott, Francisco Ayala,
and Denis Lamoureux, hosted
by NPR’s Neal Conan, in
Columbus, Ohio, in 2009;

• a reading from and discussion of
the second issue of her
Evolution vs Creationism: An
Introduction (Berkeley [CA]:
University of California Press,
2009) in Albany, California, in
2010;

• an interview about ways of
teaching evolution effectively,
recorded at the University of
Notre Dame in September 2009;

• a discussion with Arie
Korporaal about “Controversial
Issues in Science Teaching”
broadcast on Los Angeles
County’s Educational
Telecommunications Network in
1991; and

• an appearance on WRC-TV’s
“Headlines on Trial,” hosted by
Arthur Miller, in 1987.

Additionally, Scott was recently
interviewed for three different
podcasts — The Skeptic Zone

(“the podcast from  Australia for
science and reason”; <http://
w w w. s k e p t i c z o n e . t v / > ) ,
Skeptically Speaking (<http://
skepticallyspeaking.com/episodes/
44-evolution-education>), and the
Rational Alchemy blog (<http://
ra t iona l - a lchemy.com/guest -
interviews/917-dr-eugenie-scott>)
— and by two blogs, one operated
by the University of California
Press (<http://www.ucpress.edu/
blog/?p=5276>) and one operated
by a group of Spanish scientists
(<http://cnho.wordpress.com/
2010/02/18/>).

Dave Thomas, president of
New Mexicans for Science and
Reason, was profiled in the
February 4–10, 2010, issue of the
alternative weekly newspaper
Alibi. “New Mexico native David
Thomas is not your ordinary
egghead.He’s also one of the coun-
try’s top skeptical investigators.
Thomas has degrees in physics and
mathematics from New Mexico
Tech, where he develops earth-
quake-detection equipment. He
also teaches a course on critical
thinking and distinguishing sci-
ence from pseudoscience. Oh, and
he plays mean bass in local act
Vigilante Band.”The story focused
on Thomas’s critique of the Bible
Code and claims of UFOs, but the
photograph accompanying the
article showed Thomas wearing a
“There is grandeur in this view of
life”t-shirt,produced by NCSE for a
conference a few years ago.

Dave Thomas’s “War of the
weasels:An evolutionary algorithm
beats intelligent design” appeared
in the May/June 2010 issue of
Skeptical Inquirer (34 [3]: 42–6).
He argued that, contrary to the
claims of “intelligent design” cre-
ationists, “genetic algorithms can
solve difficult problems without
knowing anything about the
answer(s) in advance”; to drive his
point home, he then challenged
them to outperform a genetic algo-
rithm at a specific task (solving a
particular Steiner problem). They
failed. Also of interest in the same
issue of Skeptical Inquirer are
David Morrison’s “Did a cosmic
impact kill the mammoths?”
(14–8), Massimo Pigliucci’s
“Philosophers against evolution”
(discussing Jerry Fodor and
Massimo Piattelli-Palmarini’s What

Darwin Got Wrong; 23–4);
Kenneth W Krause’s “The amazing
Ardi” (29–31), and Glenn
Branch’s review of Damian
Thompson’s Counterknowledge
(56–7).

Günter Wagner, the Alison
Richard Professor of Ecology and
Evolutionary Biology at Yale
University, was elected to the
American Academy of Arts and
Sciences in April 2010. Founded in
1780, the American Academy of
Arts and Sciences is an indepen-
dent policy research center that
conducts multidisciplinary studies
of complex and emerging prob-
lems.The Academy’s elected mem-
bers are leaders in the academic
disciplines, the arts, business, and
public affairs.

NCSE congratulates Carl
Zimmer for winning the AAAS
Kavli Science Journalism Award for
2009 in the large newspaper cate-
gory, in recognition of three arti-
cles on aspects of genetics and
evolution he wrote for The New
York Times in 2008 and 2009. A
press release issued on November
10, 2009, explained:

From the biology of fireflies
to the evolution of viruses to
the secrets of RNA, Zimmer
“finds fresh and original
ways to introduce readers to
complex basic science,” said
Lauran Neergaard of the
Associated Press.“His beauti-
ful writing hooks you to the
very end.” Nancy Shute, a
freelancer formerly with US
News & World Report, said
Zimmer “brings surprising
insight and perspective to
subjects as heavily covered
as the swine flu virus.” Hotz,
of The Wall Street Journal,
said Zimmer’s work “demon-
strates the continuing
strength of print journalism
and the commitment of
newspapers” to convey com-
pelling research to their
readers.

Zimmer is also the author of sever-
al popular books about biology,
including  The Tangled Bank: An
Introduction to Evolution
(Greenwood Village [CO]: Roberts
and Company, 2009). Zimmer also
received NCSE’s Friend of Darwin
award in 2005.
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The year 2009 marked the 150th anniversary of
the publication of Darwin’s On the Origin of
Species by Means of Natural Selection. Over

eighty years ago, the Scopes “monkey trial” in Dayton,
Tennessee, marked the beginning of a long battle for
the soul of American public opinion, pitting biblical
creationism against the teaching of human evolution
in public schools. But how well do we understand
what Americans know and believe about human evo-
lution? National surveys by Gallup have certainly told
us much about trends in Americans’core beliefs about
human origins: a relatively stable, sizable plurality
(45%), for example, appears to believe in a creationist
version of human origins; nearly 40% endorse the the-
istic supernatural idea that “man has developed over
millions of years from less advanced forms of life, but
God guided this process, including man’s creation”;
and only a very small percentage (12–14%) has
accepted the naturalistic position that “man has devel-
oped over millions of years from less advanced forms
of life.God had no part in this process”(<http://www.
gallup.com/poll/21814/Evolution-Creationism-
Intelligent-Design.aspx>).We have also learned a good
deal about the socio-demographic characteristics of
those who hold such beliefs (<http://pewforum.
org/docs/?DocID=392>). But we know much less
about the nuances and structure of these beliefs and
the scientific knowledge or ignorance that underlie
them. Data from a recent national Harris survey
(2008) addresses these deficiencies by measuring
multiple dimensions of Americans’ beliefs about evo-
lution, their familiarity with scientific concepts in
evolutionary biology (for example, adaptation), and
their scientific knowledge in general (for example,
the age of the earth and of the universe) — all social-
psychological facts that the American scientific and
educational communities must confront in dealing
with the obstacles to full acceptance of the theory of
human evolution in the 21st century.

Our first analysis of these data has revealed a
remarkable diversity of religiously driven and scien-
tifically informed (and uninformed) beliefs about
human evolution, much of it seemingly contradicto-
ry (see summary table on page 17). To begin with,
sizable chunks of the American adult public evident-
ly believe a whole host of creationist articles of faith
to be true, among them such claims as:

Archaeological findings have confirmed the authen-
ticity of the people and incidents recorded in the
Old Testament of the Bible (65%).

All people are descendants of one man and one
woman — Adam and Eve (60%).

The theory of evolution proposes missing links and
speculates about how humans developed but does not
have strong factual evidence to support it (52%).

The Bible describes the creation of life exactly as it
occurred in six days (50%).

The only reliable way to know for certain about
what happened in the past is to have a reliable his-
toric record written by someone who was an eye-
witness (50%).

Human fossils have been found mixed in with
dinosaur fossils showing that humans existed at the
same time that dinosaurs existed (43%).

God created the universe, the earth, the sun, moon,
stars, plants, animals, and the first two people within
the past 10 000 years (39%).

There was a flood within the past 10 000 years that
covered all of the earth and was responsible for most
of the rock layers and fossils that are seen across the
world (60%).

Yet hardly a fifth (18%) actually believes the statement
“The earth is less than 10 000 years old.”And this is
one of many such cognitive-psychological incon-
gruities in the public’s belief system.

At the same time, much of the American public
appears to endorse as true propositions about the ori-
gins of life that are strikingly theistic and in sync with
a range of appeals from the “Intelligent Design”move-
ment, namely such claims as:

God created the fundamental laws of physics and
chemistry in just the right way, so that life, particu-
larly human life, would be possible (69%).

All living things exhibit evidence of having been
purposefully designed which means there must be
an Intelligent Force or a God (64%).

George Bishop is Professor of Political Science and
Director of the Graduate Certificate Program in Public
Opinion and Survey Research at the University of
Cincinnati, Randall K Thomas is Senior Survey
Methodologist at ICF International, and Jason A Wood is
Research Associate at the Internet Public Opinion
Laboratory, Department of Political Science, University
of Cincinnati.
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AMERICANS’ BELIEFS AND KNOWLEDGE ABOUT CREATIONISM,
THE ROLE OF GOD,“INTELLIGENT DESIGN”,AND HUMAN EVOLUTION 

True False Not 
Sure (N=) 

God created the universe, the earth, the sun, moon, stars, plants,
animals, and the first two people within the past 10 000 years. 39% 50% 11% 600 

There was a flood within the past 10 000 years that covered 
all of the earth and was responsible for most of the rock layers 
and fossils that are seen across the world. 60% 25% 15% 599 

The earth is less than 10 000 years old. 18% 69% 13% 531 

God made the dinosaurs, along with all other animals and 
humans, less than 10 000 years ago. 35% 53% 12% 587 

Dinosaurs lived at the same time as people. 40% 48% 13% 574 

The only reliable way to know for certain about what happened in the past is 
to have a reliable historic record written by someone who was an eyewitness. 50% 41% 9% 573 

Archaeological findings have confirmed the authenticity of the 
people and incidents recorded in the Old Testament of the Bible. 65% 19% 17% 583 

The theory of evolution is not supported by any confirmed facts. 35% 52% 13% 566 

The theory of evolution proposes missing links and speculates about how 
humans developed but does not have strong factual evidence to support it. 52% 33% 15% 580 

All of the events recorded in the Old Testament of the Bible are 
supported by archaeological evidence. 48% 37% 15% 547 

Human fossils have been found mixed in with dinosaur fossils 
showing that humans existed at the same time that dinosaurs existed. 43% 41% 16% 573 

All people are descendants of one man and one woman — Adam and Eve. 60% 32% 9% 578 

The Bible describes the creation of life exactly as it occurred in six days. 50% 39% 11% 607

There is no such thing as a genetic defect — all genetic changes 
result from the decisions of a God or an Intelligent Force. 24% 68% 9% 584 

All living things exhibit evidence of having been purposefully 
designed, which means there must be an Intelligent Force or a God. 64% 27% 9% 525 

God created the fundamental laws of physics and chemistry in just 
the right way, so that life, particularly human life, would be possible. 69% 23% 9% 544 

God has intervened in the evolutionary process to create millions 
of species at various times over millions of years. 54% 34% 12% 533 

God started the evolutionary process and directed it over millions of years. 56% 34% 10% 521 

God allows organisms to survive by way of natural selection 
in a post-Flood world. 55% 27% 19% 539 

God allows variations within each species, like a man or a dog, through natural 
selection, but does not allow changing from one species to another species. 56% 29% 16% 535 

Humans are so complex, advanced, and unique that we cannot 
have arisen due to chance events. 60% 27% 13% 525 

The life processes in cells are so complex that they could not 
have developed by random events. 61% 29% 10% 530 

The complexity of life cannot have arisen by chance or random events. 59% 30% 11% 532 

Some traits in humans were produced by intelligent design while 
other traits evolved by natural selection. 52% 36% 12% 508 

The origin of all life in the universe is the result of intelligent 
design and not chance events. 56% 32% 12% 558
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Humans are so complex, advanced, and unique that
we cannot have arisen due to chance events (60%).

God started the evolutionary process and directed it
over millions of years (56%).

God has intervened in the evolutionary process to
create millions of species at various times over mil-
lions of years (54%).

There is no such thing as random genetic mutations
causing changes in a species — all genetic changes
result from the decisions of a God or an Intelligent
Force (35%).

And perhaps most amazing:

There’s no such thing as a genetic defect — all
genetic changes result from the decisions of a God
or an Intelligent Force (24%).

Despite all this religiously-rooted reasoning, large per-
centages of Americans (often the same people) like-
wise accept as true a multitude of evolutionary scien-
tific facts that are seemingly at odds with other state-
ments they accept as true, such as:

Layers of rock containing fossils cover the earths
surface and date back hundreds of millions of years
(78%).

Humans share reflexes with other primates that are
not shared with other animals (75%).

Dinosaurs became extinct about 65 million years
ago (69%).

All life forms are descended from common ances-
tors that developed over millions of years (65%).

Birds appear to have evolved from dinosaurs (55%).

Living organisms on earth have evolved over a bil-
lion years ago from nonliving chemicals (44%).

Our exploratory factor analysis of sixty such items
turned up four fundamental dimensions that underlie
most beliefs about human evolution,which we call: (1)
Purposeful Complexity–Intelligent Design, (2) God as
Biblical Creator of the Universe & Human Life (3)
Reality of Genetic Relatedness & Change in Life,and (4)
Truth of Scientific Claims on Evolution (details are not
included here, but are available on request from the
authors). So Americans’beliefs about evolution are a lot
more nuanced and multidimensional than heretofore
suspected. Not only that, we found a number of anom-
alous response patterns when we looked at the rela-
tionship between responses to our belief items and
responses to the Gallup question about human origins.

For example, over a third (35%) of respondents
who chose Gallup’s creationist category (God created
human beings in their present form at one time in 
the last 10 000 years or so) did not believe the cre-
ationist tenet “Dinosaurs lived at the same time as
people.” In fact, over half (56%) of these respondents
also agreed with the statement “Dinosaurs became
extinct about 65 million years ago.”Even better, a solid
majority of them (54%) agreed that “All animals share
common ancestors that gave rise to all the different
types of animals that are alive today.”These and other
anomalous patterns (not shown here) tell us that the
widely cited Gallup question may significantly overes-
timate the percentage of orthodox creationists in the
American public.

We also discovered that, underneath all these

inconsistent and perplexing belief patterns,
Americans’ knowledge of basic scientific and evolu-
tionary facts looks rather poorly grounded. Less than
half (43%) knew (or guessed in a multiple-choice for-
mat) that the earth is billions of years old and only
30% knew that the universe was also billions of years
old. Barely more than four out of ten Americans (42%)
was aware that the last dinosaur existed on earth mil-
lions of years ago; roughly a fourth (26%) thought it
was a hundred thousand years ago or less. Just a fifth
or so (22%) could correctly answer that modern
humans emerged hundreds of thousands of ago, and
not unexpectedly, less than one third (28%) could
accurately identify when human beings begin to
migrate across the world from the continent where
they originally emerged: 10 000–100 000 years ago; in
fact, 39% believed it was actually less than 10 000
years ago (see “Atlas of the Human Journey” at
<https://genographic.nationalgeographic.com/
gengraphic/lan/en/atlas.html>).

Furthermore, Americans’ self-reported acquain-
tance or familiarity with key evolutionary concepts
looks equally abysmal:

CONCEPT VERY SOMEWHAT

FAMILIAR FAMILIAR

Natural Selection 19% 28%
Adaptation 16% 29%
Genetic Mutation 14% 14%
Speciation 6% 14%

So, with evolutionary literacy so rudimentary and fun-
damentalist, theistic, and “intelligent design”–driven
beliefs so widespread, it should not be terribly sur-
prising that public resistance to the theory of evolu-
tion in American society remains remarkably high, as
compared to what has been documented in interna-
tional surveys of citizens from other economically
and scientifically developed nations by Jon Miller,
Eugenie C Scott, and Shinji Okamoto (in their “Public
acceptance of evolution,” Science 2006; 313 [11]:
765–6) — all this,mind you, in the Year of Darwin,150
years after the publication of the “Origin of Species”.
Surely the graybeard must be turning in his grave.
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George F Bishop
Department of Political Science 
University of Cincinnati
Cincinnati OH 45221-0375
bishopgf@ucmail.uc.edu

Note: This article is a revised and updated version of a paper
presented at the 64th Annual Conference of the American
Association for Public Opinion Research, Hollywood, Florida,
May 14–17, 2009.The data were originally collected by Harris
Interactive with 4626 respondents in two waves of data collec-
tion from July to October, 2009. Respondents were drawn from
Harris Interactive’s on-line panel and weighted based on age,
sex, region of country, income, education, and ethnicity to
resemble the overall US based on US Census proportions.



NCSE’s executive director Eugenie C Scott
received the Public Welfare Medal from
the National Academy of Sciences in a
ceremony on April 25, 2010, in
Washington DC. According to a January
11, 2010, press release, “the medal is pre-
sented annually to honor extraordinary
use of science for the public good”; Scott
was chosen “for championing the teach-

ing of evolution in the United States and for providing leadership
to the National Center for Science Education.” The following are
her remarks on receiving the medal.

The Public Welfare Medal is awarded for “distinguished
contributions in the application of science to the pub-

lic welfare.”My predecessor recipients have done so in impres-
sive ways — in politics, education, agriculture, public health,
medicine — so many fields of endeavor.

For me to follow in their footsteps is nothing short of aston-
ishing.That an organization comprised of the finest scientists
in the nation would bestow this award on a small, underfund-
ed, understaffed, nonprofit laboring to defend the teaching of
evolution is both humbling and inspiring. On behalf of all the
people who have worked at NCSE over the last 22 years to
make it an effective organization, I thank you from the bottom
of my heart.

Life at NCSE is rather different from what most scientists do
for a living, so I should tell you a bit more about us.The elevator
speech version of NCSE is that we are the people who hand out
the fire extinguishers to put out the brushfires set by those who
oppose the teaching of evolution. We are a clearinghouse of
information and advice for those at the grassroots who are
defending the teaching of modern science in their communities
or states.

We teach them how to fish, if you don’t mind my mixing up
the fireman metaphor. Of course this involves scientific infor-
mation: creationists make statements about science that need
correcting, and evolution needs to be presented as we scien-
tists understand it.

But the creationism and evolution controversy also is about
religion, and education, and the law, and ultimately, politics.
Science is necessary but not sufficient to solve these problems.
At NCSE we cultivate an integrated approach, working with not
only scientists, but also teachers, attorneys, clergy, parents and
other voters, and elected officials to try to keep good science in
the classroom.

NCSE’s grassroots orientation began at its inception in
1981. The Academy, concerned about legislation promoting
equal time for creation science, convened an ad hoc commit-
tee on creationism, to which I was invited. At the time I was
teaching physical anthropology at the University of Kentucky,
and we had just had a prolonged struggle at the local school
board level combating a proposal by the “Citizens for Balanced

Teaching of Origins”to teach the “cutting-edge new science”of
creation science. (Note: if you read “balanced” and “origins” in
the same paragraph, there is a 90% probability that you are
reading a creationist tract.) It was during this controversy that
I learned that these sorts of problems are not solved by scien-
tists alone, but by a coalition of scientists, teachers, clergy, par-
ents, and businesspeople, each of whom has overlapping
stakes in good science’s being taught in our schools.

At the Academy’s ad hoc committee meeting, I and some
others with grassroots experience contended that scientists
were needed at the local level, but (in 1981) the Academy,
AAAS, AIBS, NSTA, and other scientific and educational associa-
tions had no efficient way to turn out their members in, say,
Omaha, to testify at a school board meeting or a committee
hearing. Local problems require local solutions, and what even-
tually evolved was a grassroots-oriented group of scientists and
teachers, the NCSE, to complement the national efforts of the
associations. It was after this conference that the Academy com-
posed and distributed its extremely valuable and important
Science and Creationism, and of course there are people here
today who made that happen and/or worked on the two sub-
sequent editions.Then as now, the Academy has taken a leader-
ship position to inform the public about the importance of evo-
lution in the sciences.

Contrasting with 1981, after the advent of digital communi-
cations, now scientific and educational associations can indeed
correspond efficiently with their members and provide them
with information about attacks on evolution (or other anti-
science actions). Wisely, they have not replicated NCSE, but
instead, many associations have formed partnerships with us.
Because we monitor science education issues in legislatures
and schools around the country, when problems arise, we are
able to provide the associations with the what,where,who,and
what to do about it, and the associations pass down this infor-
mation to their members in those communities or states.

It works.The association top-down/NCSE grassroots combi-
nation quickly informs scientists of what they need to know
and do, and scientists have heeded the call, supporting science
at the local level. We also have coordinated amicus briefs
signed by associations, which have been powerful statements
of the unity of scientists regarding evolution education.

The Academy has long been a leader among associations,
taking seriously these threats to science, and being the
Academy,has a bully pulpit, indeed. I thank the members of the
Academy for stepping up to the plate on so many occasions to
support evolution education, and look forward to the day
when — we can all hope — the public has a better grasp of
why our students should be taught 21st-century science.

Thank you for that, and for this truly incredible award.

AUTHOR’S ADDRESS

Eugenie C Scott
NCSE
PO Box 9477
Berkeley CA 94709-0477
scott@ncse.comEugenie C Scott is NCSE’s executive director.

Address to the National Academy of Sciences
Eugenie C Scott
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James
Charles Darwin
by Adrian Desmond,
Janet Browne, and James Moore
A slender but authoritative biogra-
phy of Darwin, written by three of
the top Darwin scholars working
today, based on the biographical
entry from the Oxford Dictionary
of National Biography, and pub-
lished in Oxford University Press’s
Very Interesting People series.
“Having almost a hundred years of
Darwin-related research [among]
the three of us, we have managed
the unwieldy subject by triangulat-
ing [among] different sides,” the
authors explain. “This slim book
gives a composite portrait.”
Desmond and Moore collaborated
to write Darwin: The Life of a
Tormented Evolutionist, while
Browne wrote Charles Darwin:
Voyaging and Charles Darwin:
The Power of Place.

Darwin:The Life of a 
Tormented Evolutionist
by Adrian Desmond and
James Moore
Writing in Nature, Stephen Jay
Gould described Desmond and
Moore’s Darwin as “Unquestion-
ably, the finest [biography] ever
written about Darwin.” A thor-
oughly scholarly work, Darwin
nevertheless reads like a novel,
which prompted Anthony Burgess
to comment that “[Darwin’s] story

is told here with the right energy,
irony and affection. His example
has driven these two learned doc-
tors to the making of a huge work
whose permanent value hardly
seems to be in doubt.” Desmond’s
other books include The Politics of
Evolution; Moore’s other books
include The Post-Darwinian
Controversies; and they recently
collaborated again to write
Darwin’s Sacred Cause.

Darwin’s Sacred Cause
by Adrian Desmond and James
Moore
From the publisher: “In their new
book, timed to coincide with the
worldwide Darwin bicentenary
celebrations, Desmond and Moore
provide a major re-examination of
Darwin’s life and work. Drawing
on a wealth of fresh manuscripts,
unpublished letters, notebooks,
diaries, and ships’ logs, they argue
that the driving force behind
Darwin’s theory of evolution was
not simply his love of truth or per-
sonal ambition — it was his fierce
hatred of slavery. Darwin’s aboli-
tionism had deep roots in his
mother’s family, and it was rein-
forced by his voyage on the Beagle
as well as by events in America —
from the Civil War to the arrival of
scientific racism at Harvard.”

<http: / /www.ncse .com/store>

Moore, as it happens, is the ninth most common surname in the United States, according
to census data. It is still a striking fact that three of NCSE’s favorite authors are named
Moore: James Moore, Professor of History at the Open University; the late John A

Moore, Professor of Biology at the University of California, Riverside, and a Supporter
of NCSE; and Randy Moore, Professor of Biology at the University of Minnesota,Twin
Cities.Writing on a host of overlapping topics — Darwin, the history of biology, the
creationism/evolution controversy, and how to teach evolution effectively among
them — the various Moores have provided a staggering array of interesting and illu-
minating books. (Having the surname is not a guarantee of anything, of course: one of
the founders of the Creation Research Society was named John N Moore!) The following
books by the various Moores are now available through the NCSE website:
<http://ncse.com/store> — look in the “In the latest RNCSE”section. And remember,every
purchase benefits NCSE! 

The Darwin Legend
by James R Moore
Did Darwin recant evolution on
his deathbed, telling Lady Hope,
“How I wish I had not expressed
my theory of evolution as I have
done”? No — yet the legend con-
tinues to circulate among creation-
ists. In his monograph, Moore judi-
ciously assessed the evidence for
the story and pondered its signifi-
cance, arguing that it is important
to understand Darwin and his reli-
gious development on their own
terms. Reviewing the book for
RNCSE, Kevin Padian commented,
“Moore undertook to write the
book largely because he could not
get away from questions about
[the legend] every time he was
interviewed about Darwin,”
adding,“Moore’s book is excellent
scholarship.”

The Post-Darwinian
Controversies
by James R Moore
Originally published in 1979, The
Post-Darwinian Controversies
contains three parts: a historio-
graphical essay on the idea of the
war between science and religion,
a summary of the scientific debates
over Darwin and evolution, and a
novel analysis of the theological
reactions to Darwin’s ideas, center-
ing on a detailed treatment of
twenty-eight 19th-century theolo-
gians. Moore’s book was described
by Ronald L Numbers in Isis as
“one of the best [books] on the his-

Illustration by Dave Smith, used with permission of
the University of California Museum of Paleontology.

Moore, Moore, Moore, and more
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torical relations of science and reli-
gion and definitely the best on evo-
lution and theology ... the most
intelligent and most wide-ranging
(both geographically and chrono-
logically) study of evolution and
theology to date.”

History, Humanity and
Evolution: Essays for 
John C Greene
edited by James R Moore
A collection of essays in honor of
the eminent historian of science
John C Greene,History, Humanity,
and Evolution includes essays by
Roy Porter on Erasmus Darwin,
Adrian Desmond on Lamarckism
and democracy, Jim Secord on
Robert Chambers and Vestiges of
Creation, Martin Rudwick on 19th-
century visual representations of
the deep past, Peter J Bowler on
degeneration and orthogenesis in
theories of human evolution, and
John R Durant on Darwinian reli-
gion in the 20th century. “[I]t is
required reading for scholars in any
field concerned with evolutionary
thought in the 19th century,”wrote
the reviewer for Isis.

John
From Genesis to Genetics:
The Case of Evolution and
Creationism 
by John A Moore
Published in 2001, shortly before
Moore’s death, From Genesis to
Genetics lucidly defends the
importance of evolution in a sound
science education. NCSE’s execu-
tive director Eugenie C Scott
writes,“There are few scientists as
knowledgeable and clear about
how science works, and as
thoughtful about the creation and
evolution controversy as John A
Moore. A product of Moore’s wis-
dom and his over 60 years experi-
ence as a brilliant and productive
scholar, From Genesis to Genetics
will bring understanding to both
citizens and scientists who are
grappling with the contentious
issues of science and religion, evo-
lution and creationism.”

Science as a Way of Knowing
by John A Moore
From the publisher: “For the past
twenty-five years John Moore has
taught biology instructors how to
teach biology — by emphasizing
the questions people have asked
about life through the ages and the
ways natural philosophers and sci-
entists have sought the answers.
This book makes Moore’s uncom-
mon wisdom available to students
in a lively and richly illustrated
account of the history and workings
of life. Employing a breadth of
rhetoric strategies — including
vividly written case histories,
hypotheses and deductions, and
chronological narrative — Science
as a Way of Knowing provides not
only a cultural history of biology but
also a splendid introduction to the
procedures and values of science.”

Randy
Evolution 101
by Randy Moore and Janice Moore
Randy Moore and Janice Moore’s
Evolution 101 aims, in the words
of its publisher, to provide “readers
— whether students new to the
field or just interested members of
the lay public — with the essential
ideas of evolution using a mini-
mum of jargon and mathematics.”
It succeeds marvelously. The
reviewer for NSTA Recommends
writes, “Seldom is a book so well
written and so well researched
that it ought to be required reading
for every thinking person,” adding,
“Not only should every high
school, community, and university
library have a copy of Evolution
101 but every science teacher in
the country should as well.”

Evolution in the Courtroom:
A Reference Guide
by Randy Moore
Recounting the legal history of the
creationism/evolution debate,
from the Scopes trial on,Evolution
in the Courtroom also offers
extras such as excerpts from key
legal documents, a detailed
chronology, and profiles of the
major players, such as Frank White,
the Arkansas governor who signed
a “balanced treatment” act without
even reading it. The reviewer for

American Reference Books
Annual praised Evolution in the
Courtoom as “a wonderful addi-
tion to a school library, preferably
high school, as well as in a science
classroom reference library.”Randy
Moore is a member of NCSE and
received its Friend of Darwin
award in 2004.

More than Darwin:An
Encyclopedia of the People and
Places of the
Evolution–Creationism
Controversy
by Randy Moore and 
Mark D Decker
More than Darwin provides a
carefully researched and lavishly
illustrated account of over 500
people, places, and organizations
that figure prominently in the cre-
ationism/evolution controversy,
from Adam and Eve to Evelle J
Younger (who, as attorney general
of California in 1975, declared that
“balanced treatment” acts were
unconstitutional).The reviewer for
Library Journal wrote, “It is a
major source of information on the
subject, covering the entire range
of topics in the history of the
debate. ...This accessible resource
is a great tool for anyone looking
for short and concise background
on the evolution–creationism con-
troversy. Recommended for all
public and high school libraries.”

Chronology of the
Evolution–Creationism
Controversy
by Randy Moore, Mark Decker,
and Sehoya Cotner
With more than 1400 entries span-
ning 3000 years as well as a bibliog-
raphy, a glossary, and appendices on
the age of the earth, the geologic
timescale, major species of known
hominines, and key legal decisions
involving the teaching of evolution,
Chronology of the Evolution-
Creationism Controversy is a
unique resource. NCSE’s deputy
director Glenn Branch comments,
“Moore, Decker, and Cotner’s
detailed chronicle of the struggle
over evolution tells a fascinating
tale. Their book is a salutary
reminder that,when it comes to the
evolution–creationism controversy,
the old saying is true: ‘There is noth-
ing new under the sun,but there are
lots of old things we don’t know.’”



JO I N U S AT T H E NAT I O N A L CE N T E R F O R SC I E N C E ED U C AT I O N

MEMBERSHIP IN NCSE BRINGS YOU: • 6 issues of Reports of the National Center for Science Education
• Participation in NCSE’s efforts to promote and defend integrity in science education

MEMBERSHIP INFORMATION

Name

Address

City State Zip
( ) ( )

e-mail Telephone Fax

Occupation (Optional)
nn Check here if you do not want NCSE to share your name and address with other organizations nn Check here if NCSE may share your name with activists in your state

NCSE MEMBERSHIP
nn One Year US: $30 Foreign Air: $39
nn Lifetime $600
Tax Deductible Contribution to NCSE
TOTAL

nn Check (US dollars) nn Discover  nn VISA nn MasterCard nn AmEx

Credit card number Expiration Date

Name as it appears on card Signature

DATE August 2–6, 2010
CITY Berkeley CA
PRESENTER Louise S Mead
TITLE Think Evolution II
EVENT Summer Institute for Science Educators 
TIME 9:00 AM – 3:00 PM

LOCATION University of California Museum of 
Paleontology 

CONTACT Louise Mead, mead@ncse.com

DATE October 8, 2010
CITY Los Angeles CA 
PRESENTER Eugenie C Scott
TITLE Panel discussion: Science and Religion:

Confrontation or Accommodation?  
EVENT Council for Secular Humanism Conference 
TIME 2:00 PM

LOCATION Millennium Biltmore Hotel
CONTACT Tom Flynn, tflynn@centerforinquiry.net

DATE October 23–24, 2010
CITY Washington DC
PRESENTER NCSE Staff
TITLE (Exhibit booth)
EVENT USA Science & Engineering Festival Expo 
TIME 10:00 AM – 5:30 PM

LOCATION National Mall
CONTACT USA Science and Engineering Festival,

http://www.usasciencefestival.org/

VISIT THE GRAND CANYON
WITH SCOTT AND GISH!

FEATURING NCSE’s executive director, Eugenie C Scott 
and Alan D Gishlick

DATES July 2011

Twenty-four lucky members will raft the full length of the
canyon from Marble Canyon to South Cove, experiencing 
one of the most beautiful and majestic natural features on
the planet. If you missed the 2010 trip, make your plans now
for 2011. NCSE’s “Creation/Evolution Grand Canyon Raft Trip”
is a wonderful way to learn about the creationism/evolution 
controversy in a fabulous natural setting.

NCSE on the Road
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Check the NCSE web site for updates and details — <http://ncse.com/meeting.asp>.
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Last year’s twin anniver-
saries of Charles Darwin’s
birth in 1809 and the pub-

lication of his On the Origin of
Species in 1859 prompted a string
of books on the life of the English
naturalist who was so concerned
about his evolutionary findings
that he delayed their publication
for twenty years. Yet there was a
woman, also raised religious, who
helped blaze the trail for Darwin
— an often forgotten and dis-
missed fossil hunter who was just
as surely tortured by her own
bizarre discoveries, but who ulti-
mately came to accept the evolu-
tion of life.

Born in 1799, Mary Anning —
the dirt-poor woman said to have
inspired the tongue-twister “She
sells seashells by the seashore” —
would spend her entire life uncov-
ering and piecing together the fos-
sils of one never-before-seen mon-
ster after another: organisms that
had been hidden away for nearly
200 million years in the cliffs up
and down England’s southern
coastline.In short,she provided raw
material to the scientists — all male
— that would be instrumental in
forming their evolutionary theories.
Stephen Jay Gould later remarked
that Anning is “probably the most
important unsung (or inadequately
sung) collecting force in the history
of paleontology” (quoted in Jo
Draper’s Mary Anning's Town:
Lyme Regis (Dorchester [UK]:
Dorset County Council, 2004). Yet
Anning’s place in history happened
quite by accident.

By birth, Anning never should
have become an influential fossil
hunter and geologist. She was mar-
ginalized not only by her family’s
poverty but also by her sex, her
regional dialect, and her nearly
complete lack of schooling. But
she enjoyed one natural advantage:
the very good fortune of having
been born in exactly the right
place at the right time, alongside
some of the most geologically
unstable coastline in the world; it
was — and still is — a place per-
meated with fossils.

After her father died in 1810,
young Mary’s family was in dire
financial straits. In order to put food
on her table, she was forced to run
the shore’s gauntlet of high tides
and landslides to hunt for curiosi-
ties that she could sell to seafaring
tourists. If she hadn’t, her family
very well could have starved.

Her first discovery, made in
1811 when she was only 12 years
old, was of the fossil of an
ichthyosaur, a marine reptile about
four feet in length with flippers
like a dolphin and a chest like a
lizard. At first people thought it
must be a crocodile. In time,
though, the specimen attracted

massive crowds to museums in
London, where many soon realized
the skeleton was of a creature
never before seen.

Indeed, a wide range of life-
forms had been safely deposited in
ancient sea beds up and down the
coast near Lyme Regis, Anning’s
hometown, rendering the region’s
stratigraphy uniquely able to store
(and later reveal) evidence of 200
million years of evolution.
Scientists eventually discovered
that the cliffs east and west of
Lyme Regis portrayed an almost
continuous sequence of rock for-
mations spanning the entire
Mesozoic Era, perhaps better than
any other locale on the planet.
Until the early 1800s, though, the
area’s residents had no knowledge
of this rich resource.

The strange fossils found along
England’s southern shoreline had
baffled the locals for as long as
anyone could remember. They
came in all forms and sizes —
including what later were deter-
mined to be bivalves, ammonites,
belemnites, and brachiopods —
and sometimes even the fragments
of giant critters never heard of
before. Some people thought the
fossils were so lovely and delicate
that they surely must be God’s dec-
orations, allowed to bubble up
from the inside of the earth, a bit
like flowers were allowed to orna-
ment the outside. Others thought
they must be the remains of the
victims of the global flood record-
ed in Genesis.

Like most everyone in England
at the time,Anning and her neigh-
bors had absolute faith in the fact
that species never evolved or
became extinct. Everything that
existed had always existed. Yet the
fossils that Anning uncovered as a
young woman — including many

Mary Anning: Fossil Hunter
by Shelley Emling

Shelley Emling is the author of a
biography of Mary Anning, The
Fossil Hunter: Dinosaurs, Evolution,
and the Woman Whose Discoveries
Changed the World (New York:
Palgrave Macmillan, 2009).
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The coast of Lyme Regis, where Mary Anning
searched for fossils. Photo by Shelley Emling.
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of the world’s first ichthyosaurs,
plesiosaurs, and pterodactyls —
had never been seen by anyone,
anywhere before.

Indeed her discovery of a near-
ly intact long-necked plesiosaur
(Plesiosaurus dolichodeirus) in
1823 was so incredible that even
the celebrated French anatomist
Georges Cuvier did not believe it
could be valid. It was only after
British geologist William
Conybeare defended Anning’s find
— and verified that the neck did
indeed boast at least 35 vertebrae
— did Cuvier admit he was wrong.
Eventually he pronounced
Anning’s fossil a major discovery.

As Anning aged, and began
working alongside Britain’s clique
of male geologists — most of them
Anglican clergymen — there were
countless attempts to use biblical
stories to explain the new knowl-
edge about the natural world that
resulted from her fossil discover-
ies. For example, Anning’s friend
and associate William Buckland —
the well-known English geologist
and first professor of geology at
Oxford — believed that the fossils
found at high altitudes proved that
a great flood had once covered the
planet, just like the Flood
described in the Bible.

Anning worked alongside
Buckland for years, not only comb-
ing the beach looking for fossils,
but also in the study of fossilized
feces known as coprology. Anning
had found many stones about four
inches long inside the skeletons of
ichthyosaurs, leading her to believe
they might be fossilized clumps of
undigested food. Soon they both
concluded the stones were feces,
which helped them figure out
what the creatures had eaten.

In her later years, she also
assisted the Swiss naturalist Louis
Agassiz during his visits to Lyme
Regis. Agassiz was best known as
the first person to propose the
scientific concept of an Ice Age in
1837. For years he strongly advo-
cated the prime role of glaciers in
bringing about physical changes
in earth’s crust that had formerly
been attributed to the biblical
Flood. Agassiz had worked closely
alongside Cuvier, who believed
that the earth was immensely old
and also that periodic catastro-
phes had wiped out a number of

species. At the same time, a rival
French intellectual, Jean-Baptiste
Lamarck, proposed transmutation,
arguing that organisms could
transform in such a way that high-
er forms could emerge from
lower ones.

Anning’s views on the flood and
the disparate theories of the male
scientists of her era are not known.
But in 1833, she was visited by a
tourist, the Reverend Henry
Rawlins, and his six–year-old son,
Frank. Rawlins believed that God
created the world within a week,
but Anning described to young
Frank how the fossils purchased by
his father had been found by her at
all different levels in the cliffs,
explaining that this meant the crea-
tures possibly had been created
and had lived at different times.
According to Frank’s journals, his
father refused to discuss the issue
after they left Anning’s home.

One can only imagine how
frightening it must have been for
Anning to find the fragments of
these exotic creatures —  with
their bat-like wings, snake-like
necks, and big, bulging eye sockets
— and wonder if perhaps the live
versions were not about to fly out
of the sky or come up out of the
sea to terrorize her. The puzzle of
Anning’s specimens weighed on
the public’s mind as well. Many
religious leaders were convinced
that her ichthyosaur and other fos-
sil finds were soiling the sacred
teachings of the Bible. “Was ever
the word of God laid so deplorably
prostrate at the feet of an infant
and precocious science!”
exclaimed an exasperated evangel-
ical Anglican pastor named George
Bugg, author of Scriptural
Geology, written in 1826.

But according to most
accounts from her friends,Anning
continued to be a deeply medita-
tive woman who often could be
found praying or reading the Bible
and who almost never missed a
Sunday service. Anning’s close
friend, Anna Maria Pinney, wrote
of how the two often talked of the
idea of creation and other spiritu-
al topics. “To think that life shall
never have an end quite fills the
mind, but to think of God without
a beginning is more than a creat-
ed being can comprehend,”
Pinney wrote.

Anning tried to reconcile what
she was unearthing with her belief
in God’s omnipotence, a belief she
apparently held until her death
from breast cancer at the age of
47. Some of her letters to friends
suggest that she grew to accept
that there had been a progression
of living things. A few years before
she died, she remarked that —
from what she had seen of the fos-
sil world — there is a “connection
of analogy between the Creatures
of the former and present World.”
From most accounts, it seems she
continued to believe in God
throughout her life, but that she
also came to accept that evolution
was part of God’s plan.Toward the
end of her life, she copied into her
journals many poems and passages
laced with religious overtones.

At the Natural History Museum
in London, as well as a small muse-
um in Lyme Regis,Anning is recog-
nized as having laid the ground-
work for the theory of evolution,
not to mention nearly two cen-
turies of discoveries in the still-
evolving worlds of paleontology
and geology. Today thousands of
people continue to go hunting for
fossils along England’s so-called
Jurassic coast — a 95-mile stretch
of shoreline declared a Unesco
World Heritage Site in 2001.And,to
this day, real and startling discover-
ies are still being made, such as the
skeleton of a 195-million–year-old
Scelidosaurus, the earliest of the
armored dinosaurs, in Anning’s
hometown of Lyme Regis a few
years ago.

With over 700 species of
dinosaurs already identified and
named, reminders of the prehis-
toric past just keep on surfacing,
thrilling paleontologists. But
there are plenty of people who
are still unsettled by the signs of
the completely different world
that must have existed on earth
before humans arrived — even if
they also are able to marvel at the
possibilities.

It is most likely a feeling that —
nearly two centuries ago — Anning
would have shared.

AUTHOR’S ADDRESS

Shelley Emling
c/o NCSE
PO Box 9477
Berkeley CA 94709-0477
info@ncse.com
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For the past forty years in the
United States, courts have
consistently blocked the

intrusion of sectarian religious
doctrine, such as creationism, into
science classrooms. Therefore, it
might be expected that science
education in general, and treat-
ment of evolution in particular,
would be severely undermined in
countries that have an official reli-
gion or whose governments are
subordinate to religious authori-
ties. However, reviewing science
textbook and curriculum content
for public schools in the Islamic
Republic of Iran and the Kingdom
of Saudi Arabia reveals several
flaws in this presumption. In the
West both the Iranian and Saudi
governments are often lumped
together under as “Islamist states”
supposedly sharing anti-modern
ideals, but the two countries are
quite different in their official atti-
tudes toward the topic of evolu-
tion in science education.

THE EDUCATIONAL SYSTEMS

In both Iran and Saudi Arabia, pub-
lic education is highly centralized:a
national ministry of education is
responsible for developing the cur-
riculum and textbooks for all
schools in the country (UNESCO
International Bureau of Education
2006). Use of state-generated text-

books, which are updated and
redistributed annually, is mandato-
ry — even in private schools (Saudi
Arabian Cultural Mission 2006;
Godazgar 2009). The structure of
school levels differs only slightly
between the two countries (Table
1). Compulsory education extends
only to primary school in Saudi
Arabia and to intermediary school
in Iran (UNESCO Institute of
Statistics 2009).

SCIENCE AND EVOLUTION IN

SAUDI ARABIA

The Kingdom of Saudi Arabia, as its
name indicates, is an absolute
monarchy, and King Abdullah him-
self heads the committee that

determines education policy
(Kingdom of Saudi Arabia Ministry
of Education 2008). The preamble
of the education policy document
outlined by the Ministry of
Education (Kingdom of Saudi
Arabia Ministry of Education 2006)
contains the following statement:
“Educational policy in the
Kingdom of Saudi Arabia is derived
from Islam.” The sections that fol-
low affirm belief in Islam and “the
complete Islamic conception of
the universe,humanity,and life”as a
general principle of education,
with two specific references to the
Qur’an.The stated objectives of sci-
ence education include highlight-
ing the contributions of the Islamic

Teaching Evolution in Muslim States: 
Iran and Saudi Arabia Compared
Elise K Burton

Elise K Burton is a first-year PhD
student at Harvard University work-
ing on the history of science in the
Middle East. This article is derived
from her undergraduate thesis on
Middle Eastern evolution education
completed at the University of
California, Berkeley.

Table 1.
STRUCTURE OF EDUCATION IN IRAN AND SAUDI ARABIA

PRIMARY INTERMEDIARY SECONDARY

IRAN School Level Ebtedayi Rahnemayi Motavaset 
(Duration) (5 years) (3 years) (3 years) 

Pish Daneshgahi 
(1 year)

Equivalent 
Grade Range 1–5 6–8 Motavaset:

9–11 
Pish Daneshgahi:
12

Intended 
Age Range 6–10 11–13 Motavaset:

14–16
Pish Daneshgahi:
17

SAUDI
ARABIA School Level Ibtida’i Mutawasat Thanawi

(Duration) (6 years) (3 years) (3 years)

Equivalent 
Grade Range 1–6 7–9 10–12

Intended 
Age Range 6–11 12–14 15–17
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world to science and showing the
“perfect harmony between science
and religion in Islam.” The appear-
ance of Qur’an verses here fore-
shadows many others that follows
in Saudi science textbooks at all
levels of education.

In the 6th-grade general science
textbook, three of the four Qur’an
verses that are cited deal directly
with creation. For example, a unit
on the human body (al-Thuwaini
and others 2007: 11) opens with
“We have indeed created man in
the best of moulds” (Qur’an
95:45). Chapter 51 (al-Dhariyat),
verse 49, precedes a unit on plant
and animal reproduction (33):
“And of everything we have creat-
ed pairs” (somewhat paradoxically,
the unit includes asexual repro-
duction). On page 61, the impor-
tance of water is attributed to al-
Anbiya’ 30: “And we made from
water every living thing.” Keeping
in mind that this is the last science
book any Saudi student is required
to read, primary school graduates
may end their education with their
sole experience of scientific
knowledge being irrevocably tied
to the concept of divine creation.

The vast majority of Saudi stu-
dents is able to continue on to
intermediary school (UNESCO
Institute of Statistics 2009); how-
ever, the general science curricu-
lum does not improve at this level.
Of course, some topics merit more
religious attention than others;
biology, astronomy, geology, and
climatology sections contain far
more Qur’anic references com-
pared to those on physics, chem-
istry, and technology. This is no
doubt due to a greater amount of
relevant verses.The verses are pre-
sented as authoritative explana-
tions or evidence of various phe-
nomena and are “isolated” from
the surrounding text in the sense
that the meaning of the verse is
not interpreted in any way, Clearly,
all verses are intended to be
accepted on their face by the stu-
dents. There is little in the text-
books that alludes to biological
evolution or related topics in
other fields, such as the origin of
life and the universe.

Students who enter the first
year of secondary school are
required to take a biology course,
and the 10th-grade textbook intro-

duces the concept of adaptations
in a glossary of biological terms (al-
Aqiyyal and others 2007).However,
the definition for “adaptation”is not
given within the context of evolu-
tion or natural selection, but as evi-
dence for divine creation:

There exist structural, func-
tional and behavioral charac-
teristics in organisms that
help them to survive in their
environment. Allah, glory to
him, created for organisms
those characteristics and
structures that enable them
to live in their different envi-
ronments. (38)

No Qur’anic evidence is given for
this particular assertion; it is mere-
ly a continuation of the creationist
theme that guides all Saudi science
education.

The 12th-grade textbook con-
tains the first and only mention of
evolution by name; following a
chapter on organismal classifica-
tion (al-Habib and others 2006),
there are two pages discussing
“The Origin of Humanity” (106–7).
The section first reiterates the
direct creation of humanity as
described in the Qur’an, and men-
tions the similar creation account
“in the Torah and the Gospels”
(106). It then continues:

Nevertheless in the West
appeared what is called “the
theory of evolution” which
was derived by the
Englishman Charles Darwin,
who denied Allah’s creation
of humanity, saying that all
living things and humans are
from a single origin. We do
not need to pursue such a
theory because we have in
the Book of Allah the final
say regarding the origin of
life, that all living things are
Allah’s creation.

After citing two Qur’anic verses on
creation, the page firmly concludes
“Thus our hearts are at peace with
this and no doubt will enter them
regarding the origin of life.”

The next page adds:

However, Darwin’s theory
(some preceded Darwin to
this theory such as Lamarck,
but Darwin succeeded in
promoting it in his book The

Origin of Species [sic], and
therefore it is attributed to
him) found supporters who
developed and justified it,
from the West to beyond
where Darwin himself had
reached. Unfortunately this
theory emerged among
some Muslims, who immedi-
ately set out to support it
unaware of the blasphemy
and error in it. (107)

Note the emphasis on evolutionary
theory’s Western origins and the
“blasphemy” of Muslims who sup-
port evolution. Reminiscent of
American creationism, the book
goes on to claim:

Due to this theory’s deviant
character and its contradic-
tions to intuition and reason,
there were many Western sci-
entists who stood against it
and exposed its fallacies in
scientific research and ratio-
nal inferences, raising suspi-
cions against Darwin’s theo-
ry that it consists of assump-
tions and hypotheses that
have no evidence or proof.

After what appear to be vague ref-
erences to Piltdown man and
Haeckel’s embryo illustrations as
examples of evolutionary fraud,
the section ends:

And in conclusion evidence
for the theory of evolution
crumbles at the first test; it
has merely resulted from
misunderstanding, miscalcu-
lation, or the effects of scien-
tific limitations, or due to
imagination or speculation,
or deceit or forgery.

As might be expected, the rest of
the textbook, which focuses on
descriptions of the various king-
doms of organisms, makes no fur-
ther mention of evolution, but
includes more Qur’an verses as rel-
evant to certain groups of animals.
With only this exposure to biologi-
cal evolution in their public educa-
tion, Saudi students may enter sci-
ence programs in domestic and
foreign universities.

SCIENCE AND EVOLUTION IN IRAN

In the Islamic Republic of Iran,
power is concentrated in the posi-
tion of Supreme Leader, a cleric



VVOOLL 3300,, NNRR 33 22001100

REPORTS

2277

who in turn determines the eligibil-
ity of individuals for elected office
or government appointments. The
Iranian Ministry of Education is not
comprised of clerics but is vetted
by religious authorities; however,
the Experimental Sciences Division
of the ministry, in describing its
educational philosophy and general
goals for science education, makes
no explicit references to Islam,
though there are two subtle
acknowledgments of a “creator of
the world” and a “creator of natural
laws” (Guruh-ye Darsi-ye Ulum-e
Tajrobi 2009). Far more prominent,
however, are the themes of eco-
nomic development and the princi-
pal role of science and technology
in the improvement of national
infrastructure. Science education
objectives stress the learning of
practical skills, critical inquiry, and
the fostering of a scientifically liter-
ate citizenry. In contrast to the
Saudi curriculum, science is not
described as simply an outgrowth
of Islam or subject to the precon-
ceived doctrines of any religion —
rather it is affirmed as a separate,
valid field of knowledge, and one of
crucial interest to individual and
societal welfare.

The 5th-grade science curricu-
lum, covering the final year of pri-
mary school, mandates “The
History of the Earth”as an essential
topic in the subject of earth sci-
ence. The 5th-grade textbook
devotes a chapter to the topic,
with a subsection on “A Short
History of Life”(Tehrani and others
2008:55). The first sentence in this
section highlights the essential dif-
ference between the Iranian and
Saudi presentations of scientific
knowledge:“Geologists, via studies
of fossils, have arrived at the con-
clusion that life began in the sea.”
Portraying geologists, and scien-
tists in general, as the authoritative
voices of scientific knowledge, and
emphasizing the empirical evi-
dence underlying the textbook’s
assertions, constitutes the organiz-
ing theme of the Iranian science
textbooks at all levels.

The evolutionary emergence of
life over millions of years is
described in simple terms. The
transition to terrestrial life is cred-
ited to the emergence of plants on
dry land: “Afterward, the water and
air of planet Earth changed such

that a suitable environment for the
development of reptiles came to
exist” (56), thus heralding the age
of dinosaurs. The extinction of
dinosaurs “about 65 million years
ago” is noted, followed by the
diversification of mammals. The
next page contains a section on
“The Changing of Continents and
Seas,” beginning:“Geologists say in
the beginning only one landmass
and one giant ocean existed on
earth. About 200 million years ago,
this large landmass slowly began to
divide” (57).

In the science textbook for 8th
grade, the final year of compulsory
education, the topic of evolution
appears alongside geology (Amani
2008).The chapter opens with fos-
sils and a review of the history of
life, with a clearly illustrated geo-
logic time diagram (31). The page
following the diagram is adorned
with fossil images,most strikingly a
specimen of Archaeopteryx with
the caption “This is the first bird
on earth, which also has some rep-
tile traits” (32).The next five pages
are devoted to a brief introduction
to “The Evolution of Organisms” in
which the tracing of morphologi-
cal changes in evolutionary lin-
eages is declared “[o]ne of the
most important applications of fos-
sils” (33). In contrast to 10th-grade
Saudi students,who are taught that
adaptations are the God-given
attributes of created kinds, Iranian
eighth-graders are taught about
adaptations in the context of muta-
tions and natural selection, exem-
plified by the following:

New traits arising by a muta-
tion are mostly harmful and
detrimental to life,[but] some-
times in a rare mutation useful
traits also appear. An organ-
ism possessing one or more
useful traits appears, finds
greater compatibility with the
environment compared to its
conspecifics, and gradually
the number of [organisms
with those traits] increases in
the environment. (35)

Perhaps of greatest concern on the
international level is the evolution
education of future Iranian scien-
tists — in other words, those
Iranian students who complete the
secondary experimental sciences
track and enroll in the correspond-

ing pre-university course.The biol-
ogy textbook for pish daneshgahi
(Karam al-Dini and others 2008)
includes a 40-page chapter on evo-
lution, as well as chapters on popu-
lation genetics and “population
dynamics and biological communi-
ties” (147). The evolution chapter,
divided into three sections, pro-
vides a comprehensive introduc-
tion to the development of evolu-
tionary theory, with the first sec-
tion devoted primarily to Darwin
and his influences and culminating
in the formulation of the new syn-
thesis; the second section to evi-
dence of evolution, including pale-
ontology, molecular and structural
homology, and embryology, with
discussion of evolutionary rates
and punctuated equilibrium (94);
and the third section to examples
of natural selection, such as pep-
pered moths (97) and the work of
Peter and Rosemary Grant on
Darwin’s finches (98). The Iranian
textbook humanizes Darwin with a
relatively detailed account of his
life and a discussion of its historical
context, along with the develop-
ment of support for Darwin’s ideas
by later scientists.Where the Saudi
textbook dismisses evolution as
fraudulent science, the Iranian text
announces “nearly all biologists
today have accepted that Darwin’s
theory can explain the basis for the
diversity of life on earth” (75).

Human evolution is conspicu-
ously absent throughout discus-
sions of evolution in Iranian text-
books. The population genetics
chapter reveals that natural selec-
tion does in fact operate on
humans,giving the examples of sta-
bilizing selection upon newborn
birth weight (122) and heterozy-
gote advantage in relation to malar-
ia and sickle-cell anemia (129–30).
However,explicit attempts to place
humans within the larger picture of
evolution do not appear. It is quite
possible that the textbooks’ silence
on human evolution is related to
the attempts of the Iranian Ministry
of Education to reduce the amount
of conflicting information taught in
science and religion classes
(Godazgar 2008).

Regardless, the extension of nat-
ural selection to humans is encour-
aging compared to the Saudi insis-
tence that God “distinguished
[humanity] over the rest of His cre-
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ation” (al-Habib 2006: 106). Of
course, what the Iranian science
textbooks lack most prominently
relative to the Saudi ones are the
previously mentioned stress on the
“Western-ness” of evolutionary the-
ory, as well as the pervasive use of
a style of “science-in-the-Qur’an”
apologetics increasingly common
throughout the Muslim world as a
whole (see Edis 2007).

SOCIAL AND HISTORICAL

FACTORS

There are several conclusions to
be made from the comparison of
Iranian and Saudi evolution educa-
tion. First, although it may seem
the two governments are operat-
ing under similar precepts that
state law ought to mirror religious
law, and though they share essen-
tially the same religion (Islam),
their official attitudes toward the
treatment of evolution in science
education are quite different. In
light of the different social, reli-
gious and historical contexts of the
Iranian and Saudi states, the differ-
ences in science education may
not be so mysterious.

First of all, Iranian society is far
more complex. Although it is gov-
erned by Shi’a Muslim clerics, Iran
officially recognizes its significant
minorities of Sunni Muslims,
Zoroastrians, Christians, and the
largest Jewish population in the
Middle East outside of Israel
(Office of International Religious
Freedom 2008a). Though religious
instruction is required in public
schools at all levels, non-Muslim
Iranians are exempt from examina-
tions on the Qur’an and take class-
es on their own religious tradi-
tions. Iranian religious minorities
do still face significant educational
discrimination (Office of
International Religious Freedom
2008a), but such accommodations
in the religious curriculum may
play a role in the lack of specific
Islamic goals imposed upon the
science curriculum.

Saudi Arabia claims a 100%
Muslim population (about 90%
Sunni and 10% Shi’ite), and its
nationals are overwhelmingly Arab
(Office of International Religious
Freedom 2008b). In comparison,
Iran’s total population is nearly
triple that of Saudi Arabia’s, and its
primary ethno-linguistic group,

Persians, comprise about half the
population;dozens of other groups
with distinct languages and cultur-
al histories make up the rest.

Also relevant is the difference
between the traditional practice of
Shi’a religion in Iran, with its
emphasis on ijtihad (roughly,
“interpretation”), and the Wahhabi
version of Sunni Islam endorsed by
the Saudi state, which is more pre-
occupied with Qur’anic literalism.
Furthermore, influential Shi’ite
scholars, including several who
were closely involved in Iran’s
Islamic revolution, are not opposed
to evolutionary ideas in general,dis-
agreeing that evolution necessarily
conflicts with the Muslim world-
view (Godazgar 2009).

Of course, issues of theology
form only a small portion of both
states’ educational policy motiva-
tions to include or discredit evolu-
tion in their biology education; as
in the US, historical and socioeco-
nomic circumstances may be more
important in shaping such policy.

The Saudi kingdom was estab-
lished as a state in 1932, by the
same dynasty of Wahhabi Sunnis
that rules the country today. The
population of Saudi Arabia, as
recently as five decades ago, was
predominantly nomadic or semi-
nomadic, with much education
occurring in Islamic religious
schools outside the state system.
The widespread urbanization of
the country that occurred in the
1970s as a result of the oil boom
led to the rapid proliferation of
public schools. So Saudi Arabia
lacks any real tradition of secular
government or education.

By contrast, Western-style secu-
lar education, particularly the
French model,had already emerged
in Iran in the mid-19th century,
about the same time the country
began its first wave of urbaniza-
tion. Iran under the Pahlavi dynasty
(1925–1979) experienced secular-
ization and Westernization “on a
massive scale”(Godazgar 2008:87),
and the Pahlavi shahs aggressively
promoted their ideology through
the state education system. The
topic of evolution entered Iranian
biology textbooks at this point, and
its inclusion was evidently left
unchallenged for the years immedi-
ately following the Islamic
Revolution.

In 1984, however, “the name of
Darwin was omitted from the text-
books” (Godazgar 2008: 146), more
due to anti-Western than Islamic
ideology. Godazgar (2008) docu-
ments related textbook content
changes, and the conversions of
Western names and terminology
into Persian, as educational mani-
festations of the reactions against
the Pahlavis’ imposition of
Westernization and past foreign
domination of Iranian industry.The
reappearance of Darwin in text-
books in 1998 (Godazgar 2009)
coincided with the presidency of
Mohammad Khatami who was con-
siderably more conciliatory than
his predecessors in foreign policy
matters.

EVOLUTION EDUCATION AS

SOCIOECONOMIC POLICY

Saudi Arabia is probably the closer
example to the Western image of
fundamentalist Islam: an authori-
tarian state declaring the core
Islamic texts to be its constitution
and refusing public recognition of
other religions or even other inter-
pretations of Islam (Office of
International Religious Freedom,
2008b).Yet much of the Saudi con-
demnation of evolution, as pre-
sented in the Saudi textbooks, is
tied to a perception of Western
(secular) science as a corrosive
force upon the religious and
social mores of Muslims.
Furthermore, the Saudi govern-
ment, content until now with its
oil wealth, has only recently begun
to show interest in developing sci-
ence as an economic sector.

Meanwhile, Iranian anti-
Westernism is distinctly related to
a historical experience of foreign
interference and domination that
never occurred in Saudi Arabia; as
such, Iranian anti-Western expres-
sion, even in its most vociferously
religious forms, does not have the
same revisionist effect upon sci-
ence. Scientific development in
Iran, especially the health-related
aspects of biology, has been a goal
of the Islamic government since
the revolution (Godazgar 2008),
and Iranian prominence in such
fields as stem-cell research has
arisen with government funding
and support. Indeed, for Iran, cre-
ating an internationally-renowned
scientific community is a source of
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national pride (Jafarzadeh 2009).
As a result, Iran thus far appears to
have the most in-depth and consis-
tent coverage of evolution in its
compulsory science curriculum
and textbooks (Burton, unpub-
lished data) when compared to
Saudi Arabia, Israel, and Turkey.

These examples make it clear
that a religious government is not
necessarily a barrier to an essential-
ly secular science education, nor to
the accurate inclusion of evolution.
Secular science research and educa-
tion seems to be carried out rela-
tively freely within the Islamic ide-
ology of Iran (with some caveats;
see Bohannon 2006). It is crucial to
understand the history of creation-
ism within the larger context of
national political, social, and eco-
nomic histories to promote evolu-
tion education effectively world-
wide. If scientists and science edu-
cators can also attach evolution edu-
cation to desirable political and eco-
nomic goals, they may succeed
more consistently on a policy level
as well.
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COLD COMFORT

DOWN UNDER

After his November 2009 dis-
tribution of copies of the
Origin of Species disfigured
with his own creationist, and
allegedly plagiarized, intro-
duction on college campuses
in the United States and
Canada (see RNCSE 2010
Jan–Apr; 30 [1–2]: 14–6), Ray
Comfort took his act to
Australia and New Zealand,
where he claims to have dis-
seminated a further 26 000
copies in March 2010.

[Cartoon copyright 2009 by
Atheist Cartoons, <http://www.
atheistcartoons.com/wordpress/
wp-content/uploads/2009/
11/rayandkurt.jpg>, and used
with permission.]
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George Edward Price
(Figure 1) was born on
August 26, 1870, in New

Brunswick, Canada. As a youth,
Price joined the Seventh-Day
Adventists, a small fundamentalist
sect founded by Ellen White. Price
attended the Adventists’ Battle
Creek College (now Andrews
University) from 1891 to1893 and
then taught English and other sub-
jects while a high school principal
in the fishing village of Tracadie. In
1902, Price published his first
book, Outlines of Modern
Christianity and Modern Science.
On the title page of that manu-
script, Price listed his name as
George E McCready Price
(McCready was his mother Susan’s
maiden name). Thereafter, he
dropped “Edward” from his name.
Price was a self-taught geologist;
the degrees often listed after his
name were honorary degrees from
Adventist schools.

In Outlines, Price argued for an
uncompromising return to “primi-
tive Christian principles,” claiming
that biblical literalism was the only
explanation of the Bible that a
Christian can accept. Price also
claimed:

No believer in the Sabbath …
will hesitate to give as the dis-
tinct, positive teaching of
Genesis that life has been on
our globe only some six or
seven thousand years; and
that the earth as we know it,
with teeming animal and veg-
etable life, was brought into
existence in six literal days.

Price worked at the Adventists’
Loma Linda Sanitarium in Loma
Linda, California, where he met
Ellen White. White’s teachings
became a foundation for Price’s
views of geology.

In 1906, Price published a 93-
page book Illogical Geology, the
Weakest Point in the Evolution
Theory, in which Price labeled the-
istic evolution a “truly pagan … hea-
then religion” and claimed that
Darwin’s theory is “a most gigantic
hoax.” Price rejected the fossil evi-
dence for evolution,noting that “the
doctrine of any particular fossils[’]
being essentially older than others
is a pure invention, with nothing in
nature to support it.” Price paid
most of the publication costs of
Illogical Geology himself (it would
take him many years to get out of
debt) and sold the book for 25
cents (or 10 for $1.75). Despite his
financial problems, Price offered a
$1000 reward to anyone who could
“prove that one kind of fossil is
older than another.” Price believed
that other geologists “never had the
courage to face this problem fairly
and squarely” and that they there-
fore “cannot be trusted.” Price con-
sidered Charles Darwin “slow” and
“unimaginative.”

In ensuing years,Price published
a variety of books, including God’s
Two Books (1911), Back to the
Bible, or the New Protestantism
(1916),and Q.E.D., or New Light on
the Doctrine of Creation (1917). In
each book, Price continued to pro-

mote “primitive Godliness” while
claiming that life did not originate
from natural causes, that geological
evidence supports catastrophism
and not uniformitarianism, that true
“species” are those described as
“kinds”in Genesis,and that fossils in
lower strata are not older than
those in upper strata. Price also
claimed that because:

we do not know anything in
a scientific way as to how
the world was made, or how
life or the species of plants
and animals came into exis-
tence, the conclusion is
inevitable that creation was
something different, essen-
tially and radically different,
from what is now going on.

Q.E.D. attracted the attention of
non-Adventists such as Frank
Norris, John Straton, and William
Riley, who promoted Price as
“one of the real scientists of the
day [whose] writings are des-
tined to profoundly influence the
thinking of the future.” Price
claimed that “a belief in the for-
mer destruction of the world by
water is in accord with a belief in
its coming destruction by fire,”
and that “Christ Jesus, our Lord
and Savior, was associated with
the Father in all the primary work
of Creation.” Price denounced
evolution as “a fraud, originated
and perpetuated by malevolent
spiritual powers,” and argued that
if evolution were true, God is a
“tyrant and a fiend”.

PRICE’S “FLOOD GEOLOGY”

In 1923, following a yearlong sab-
batical, Price published his most
influential book, the 726-page The
New Geology. This textbook
described Price’s most compre-
hensive synthesis of “flood geolo-
gy” and included his “great law of

PEOPLE&PLACES Randy Moore

George McCready Price

FIGURE 1. George McCready Price.
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conformable stratigraphic se-
quences” which claimed that there
was no natural order to fossil-bear-
ing rocks. Price then declared his
law “the most important law ever
formulated with reference to the
order in which the strata occur.”
The New Geology contained sever-
al arguments that continue to be
invoked by creationists (for exam-
ple, dating techniques used by
geologists to estimate the ages of
sediments are unreliable, and all
fossils are the same age because
they were all deposited during the
biblical Flood). Although Price
fared poorly in a highly publicized
1925 debate in London with
priest-turned-philosopher Joseph
McCabe (Price’s only public
debate about evolution), in 1926
Science declared Price “the princi-
pal scientific authority of the
Fundamentalists”.

In 1925,William Jennings Bryan
— at the urging of Frank Norris —
asked Price to help him prosecute
John Scopes at the famous “mon-
key trial” in Dayton, Tennessee.
Although Price could not attend
(he was teaching at Stanborough
Missionary College, just outside of
London), he urged Bryan to avoid
scientific arguments and to claim
instead that it is un-American to
force parents to pay taxes for un-
Christian teachings. At the trial,
when Bryan cited Price as his chief
authority in his testimony,
Clarence Darrow snapped back,
“You mentioned Price because he
is the only human being in the
world so far as you know that signs
his name as a geologist that
believes like you do.”After the trial,
Price turned against “poor Bryan,
with his day-age theory of
Genesis”, noting that Bryan “really
didn’t know a thing about the sci-
entific aspects of the case.” In the
1940s, Price described the Scopes
Trial as a crushing defeat for fun-
damentalism and “a turning point
in the intellectual and religious his-
tory of mankind.”

Price next published The
Phantom of Organic Evolution,
his most extensive criticism of bio-
logical evolution. In it, Price noted:

the modern theory of evolu-
tion is about 95% due to the
geology of Lyell and only
about 5% to the biology of
Darwin … What is the use of
talking about the origin of
species if geology cannot
prove that there has actually
been a succession and gener-
al progress in the life upon
the globe?

Price, who chafed at the failure of
others to endorse his “flood geolo-
gy,” dismissed Darwin, Lyell, and
Hutton as “mere children when
attempting to handle the larger
problems of science.”

In 1928, Price returned perma-
nently to the US and began teach-
ing at Emmanuel Missionary
College in Michigan. In Genesis
Vindicated, Price continued to
argue for a six-day creation while
branding all other claims about
creation as distortions of the truth.
After discussing “the almost pathet-
ic devotion of a large school of
thinkers to the religion founded by
Hutton” and Lyell, Price urged that
the Sabbath be a divine memorial
of creation and demanded that the
church “insist that the geologist
and the biologist hold steadily to
the exact wording” of the Bible.

In the 1930s,Price helped found
the Religion and Science
Association, which was committed
to a six-day creation and flood geol-
ogy, and repudiated gap theory and
day-age theory as “the devil’s coun-
terfeit” and “theories of Satanic ori-
gin”.When the Association disband-
ed in 1938, Price helped organize
the Society for the Study of Deluge
Geology and Related Sciences,
often called the Deluge Society.The
society’s voting members had to
accept a literal, 6-day, ex nihilo cre-
ation and agree that a worldwide
flood was responsible for much of
the geological record. By the early
1940s, the society included more
than 600 members, most of whom
were Seventh-Day Adventists. By
the collapse of the society in late
1945, Price equated evolution and
similar “laws of nature” with idola-
try “part of the great modern apos-
tasy, predicted a long time ago in
the Bible”.

Price claimed that racial mixing
violated God’s intentions and was
responsible for a rapid degenera-

tion that produced not only apes,
but also “Negroes” and
“Mongolians”, which Price labeled
“degenerate or hybridized man”. In
Price’s view, the Tower of Babel
triggered reverse evolution — apes
evolved from men. Price believed
that satanic intervention, not nat-
ural selection, explained the origin
of many species. In his later years,
Price invoked Satan to attack sev-
eral of his enemies, claiming that
Satan was:

the real instigator of all the
mixing and crossing of the
races of mankind and also
the mixer of thousands of
kinds of plants and animals
which God designed should
remain separate.

When Harold Clark — one of
Price’s former students — substi-
tuted a non-Adventist text for
Price’s The New Geology at Pacific
Union College, Price denounced
Clark as under the influence of
Satan and filed heresy charges
against Clark with the church.

Price died on January 24, 1963,
in Loma Linda, California. He rests
beneath a humble tombstone in
Montecito Memorial Park and
Mortuary Cemetery near there. In
the decades following Price’s
death, virtually every fundamental-
ist attack on evolution was based
on Price’s work. In 1961, Price’s
claims were resurrected as “cre-
ation science” in The Genesis
Flood:The Biblical Record and its
Scientific Implications, which the
late Stephen Jay Gould described
as “the founding document of the
creationist movement”. (As of
2009, The Genesis Flood had sold
more than 250 000 copies; it is in
its 44th printing, but has never
been revised.) Henry Morris, one
of the authors of The Genesis
Flood and the most influential cre-
ationist of the 20th century, first
read The New Geology in 1943.
For Morris, reading Price’s book
was “a life-changing experience.”
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The Natural Selection
by Ona Russell
Santa Fe (NM): Sunstone Press,
2008. 308 pages

Reviewed by Susan Branch

The Natural Selection is a histori-
cal mystery set, in part, in Dayton,

Tennessee, during the Scopes trial.
Through her heroine Sarah
Kaufman, Ona Russell provides
another view of the trial —
through the eyes of a woman for a
change.

At the end of a previous book by
Russell, Kaufman, head of the
Toledo Women’s Probate and
Juvenile Court, unveiled a Ku Klux
Klan plot and almost lost her life
through the treachery of someone
she thought was a friend.
Recovering from her ordeal, she
takes a trip to Tennessee to visit her
cousin Lena, a professor of English
at fictional Edenville College.

She finds Lena distracted; her
mentor, department head
Professor Nicholas Manhoff, a man
beloved by colleagues and stu-
dents, has been found dead. The
shock deepens when the coroner
finds that Manhoff has been mur-
dered. As Sarah goes through
Manhoff’s papers to find material
for a paper he and Lena planned to
write jointly, she finds items in his
notes that indicate that he inter-
prets Darwin’s thoughts through a
cloud of racism and Southern
chauvinism. She also discovers a
memo suggesting that plans to
meet with HL Mencken during
Mencken’s stay in Dayton.

Susan persuades Officer Perry,
the Edenville policeman, to depu-
tize her and let her keep Manhoff’s

appointment with Mencken. She
observes at least part of the trial,
and speaks with Clarence Darrow,
whom she’s met before. Mencken
tells her more about Manhoff’s
ideas, including his repeated pleas
to have his story about a decadent
United States ruled by an unedu-
cated, ignorant black president
published in the American
Mercury. Manhoff had also told
Mencken about how he prevented
a particular black student, Jacob
Lee, from attending Edenville,
unusual because Edenville, to
encourage contributions from
Northern benefactors, normally
enrolled a few black students.

Sarah’s information gives the
police reason, they think, to arrest
Lee, especially after an eyewitness
says that he saw Lee running from
the scene of the shooting. But
Sarah is convinced that he is inno-
cent. As the last days of the
Scopes trial unfold in Dayton,
Sarah is involved in a murder trial
in Edenville, full of unexpected
testimony.The tragic ending of the
trial leaves Sarah sure that a mur-
derer is still at large. She continues
to look for the truth, though afraid
that she may jeopardize Lena’s
position at the college and antago-
nize the students she’s befriend-
ed.The more she looks, the more
she’s convinced that Manhoff’s
misinterpretation of Darwinism
has poisoned students’ minds.

Even worse, it is clear that there
is Klan involvement in the case,
forcing Sarah to face her worst
fears. She asks help from Mitchell
Dobrinski,a reporter for the Toledo
Blade who is  in Dayton for the
trial (and who has been courting
her). He uses what he had learned
in a case in Toledo case to go
undercover and pretend to be a
Klan member. A secret meeting
reveals part of the truth,but it takes
a chance encounter with a stu-

dent’s essay to put Sarah on the
right track at last.

Russell limns strong characters.
Sarah is forty years old, on her own
from an early age, except for the
brother and sister she helps to sup-
port. Sarah has worked for years in
the court system, and while she is
not a lawyer, knows how to listen
and how to question emotionally
distraught people.

Perry, the local policeman, may
be uneducated but he is not bigot-
ed, a nice change from writers who
assume that all Southerners are cut
from the same, undesirable, cloth.
Lena, intelligent and more interest-
ed in men than the local ladies
would consider proper, is always
aware that as the first Jew on the
Edenville faculty,she must mind her
manners. Mencken expresses views
that,historically,he developed more
fully in the 1930s and 1940s.

Overshadowing everything is
the unseen (except in a brief pro-
log) personality of Manhoff him-
self. Sarah recognizes his manipu-
lation of others, but much to her
frustration they still adulate him.
Manhoff’s thinking is more
Nietzschean than Darwinian. Since
he thinks that rules do not apply to
men like him, he is willing to lie
and help himself to the work of
others. As the steamy heat that
plagued Dayton smothers, too, the
people of fictitious Edenville, the
influence of Manhoff stifles town
and gown alike.

Certainly this is not a book that
one would turn to for scientific
historical information about the
Scopes trial, though the few pages
that describe it are interesting.
Those who enjoy historical novels,
however, will like this well-
researched book and a reminder of
summers without air-conditioning,
or even electricity. Even more
important is its positive portrayal
of the progressive movement, at a
time when it seems thwarted by
electoral politics, religious bias,
and the reluctance of many to use
their intelligence to overcome
their prejudices.
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One Beetle Too Many: 
The Extraordinary Adventures
of Charles Darwin
by Kathryn Lasky
Somerville (MA):
Candlewick Press, 2009. 48 pages

Reviewed by Kate Miller

These are good times for kids who
want to read about evolution and

Charles Darwin. A fleet of new
books have recently set sail from
children’s book publishers, taking
advantage of the warm winds of
Darwin’s bicentennial year. Among
them is One Beetle Too Many, a
narrative account of Darwin’s life
for readers ages 9 to 12, written by
Kathryn Lasky and illustrated by
Matthew Trueman. My kids and I
have given it a good thorough read.

The title refers to a famous inci-
dent from Darwin’s early life. One
day he was out “beetling,” one of
his favorite pastimes, when he
spied two new species of beetle.
Hoping to add to his collection, he
scooped one up in each hand, only
to see yet a third new species on
the same tree.To free up a hand,he
popped the first beetle into his
mouth,whereupon it spewed out a
vile, bitter liquid. In the ensuing
mayhem, he lost all three beetles.
Score: beetles, 1; Darwin, 0.

The longish text of One Beetle
Too Many is filled with such details
about Darwin’s life. Lasky’s tone is
often playful but also infused with
complex sentences and ideas that
are best digested by readers at the
upper end of the age range.As for
the illustrations, Trueman gives us
stylized figures with highly expres-
sive faces and hands, and gorgeous
natural scenes with a recurring
motif of whorls or concentric cir-
cles. He uses pencils and paint in
muted earth tones as well as mixed
media such as string, paper, weeds
and wildflowers. For close

observers, the illustrations hold
secrets not revealed in the text.
One page shows Darwin with his
children, for example, and one little
girl’s basket holds the label “Annie”
Darwin’s favorite child whose
death at age ten troubled him his
whole life). Other pages include
half-hidden animals or mini-sight
gags, such as Robert FitzRoy, the
creationist captain of the Beagle,
about to tumble comically off a
rock in the Galápagos Islands.

My collection of children’s
books about Darwin and evolution
includes about ninety titles span-
ning nearly fifty years. Considering
the whole lot together, I’ve come
up with three yardsticks for mea-
suring the way Darwin is presented
to children. These yardsticks are
subjective, idiosyncratic,and entire-
ly impossible for me to resist. Let’s
pull them out and see how One
Beetle Too Many measures up.

First, is Darwin a totally awe-
some dude? Or, in adult language,
could the book light up kids’
minds with his most important
traits: curiosity, passion and persis-
tence? Lasky does a good job here,
as Darwin is a relatable, sometimes
funny character whose great intel-
lectual journey centrally propels
the book. With every chapter,
something in the natural world
sets his mind running with ques-
tions. For interested kids — per-
haps the older ones — this pro-
gression of ideas will be captivat-
ing. For younger ones it might be
harder to grasp.

Second, how does the author
simplify the story and the science
for children? I have trouble under-
standing some of Lasky’s choices
on certain details. For example, the
beetle story is central to the book,
told on the very first page and
even providing the title. Yet Lasky
leaves out the punch line about
the bitter liquid and losing all three
beetles. I have a few other such
quibbles,but overall Lasky has cho-
sen to simplify the storyline by
focusing on Darwin’s journey of
ideas, as fine a choice as any.

Third, how does the book
address what I call the sticky wick-
ets? These are the parts of Darwin’s
life that some view as ethically
inappropriate for today’s young
readers. One sticky wicket is
Darwin’s sharp encounters with

slavery, including vicious child
beatings, in Brazil. Many children’s
books understandably avoid this
altogether, but Lasky addresses it
head on, which I appreciate. She
presents Darwin’s deep revulsion
at what he sees — a great way to
lead kids through a tough topic.

Another sticky issue is the way
Darwin and his sea mates hunted,
killed,captured,stuffed and ate ani-
mals with abandon, including the
vaunted Galápagos tortoise. This
was quite normal behavior at the
time, but we wouldn’t want kids
emulating it today.Lasky deals with
this with humor, stating that
“Darwin unwittingly ate his way
through many of the most impor-
tant animal specimens.”

The stickiest wicket of them all
is Darwin’s challenge to religion.
Most children’s books discuss the
battle of ideas that Darwin
unleashed during his time, but
what interests me is how books set-
tle the question for today’s readers.
Many dodge the issue entirely,
while some squarely assert that the
theory of evolution fits the evi-
dence much better than creation
stories. Others, like One Beetle Too
Many, reassure kids that evolution
and religion can coexist.Lasky skill-
fully weaves in a subplot of
Darwin’s insistent questioning of
FitzRoy’s biblical literalism.Yet she
concludes by presenting Darwin’s
religious views this way: “Charles
… felt that his notions did not dis-
prove God in the least but in fact
made God more powerful … who
else but God could make things
happen in such a marvelous way?
... He wrote that we should praise
God for this power.” For me, this
makes Darwin out to be more reli-
gious than he perhaps actually was,
but for some readers it might fit
nicely with their own worldviews.

So what’s the measure of One
Beetle Too Many? In my view,it is an
engaging contribution to a bounti-
ful Darwin year.The ideas are deep,
the characterization of Darwin is
appealing, and the illustrations are
absorbing. I recommend it for kids
on the older side of 9–12.
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Evolution, Me, and Other 
Freaks of Nature
by Robin Brande
New York:Alfred A Knopf, 2007.
268 pages

Reviewed by Laurel Saiz

Robin Brande’s young-adult novel,
Evolution, Me, and Other

Freaks of Nature, reads like the
Dover v Kitzmiller court case
being told by Tina Fey, writer of
the teen flick Mean Girls, and
Diablo Cody, Academy Award-win-
ning screenwriter of the film Juno.

There’s a Mean Girls vibe as
14–year-old protagonist, Mena
Reece, finds herself pitted against a
group of cruel and mostly one-
dimensional characters, who are
born-again Christians. And there’s
a preternaturally bright and social-
ly precocious high school student
like the main character in Juno.
Kayla Connor, editor of the high
school newspaper, comes to
Mena’s aid in her ongoing strug-
gles with the mean girls, or in this
case, the “Back Turners”.

The Back Turners are members
of Mena’s former church, from
which she has been ostracized. As
soon as the biology teacher at New
Advantage High says the dreaded
word “evolution”, they instanta-
neously flip their chairs so they’re
facing away from the blackboard
“just like it was a musical number
they’d been rehearsing for weeks,”
Mena observes.

This confrontation is a stand-in
for the controversy in the Dover,
Pennsylvania, school district in
2004. In Freaks of Nature, the
principal allows the local pastor to
come into the biology class to read
a statement that parallels the
Dover disclaimer:

Experts agree that Darwin’s
so-called theory of evolution
is just that — a theory.
Because it is a theory, it con-
tinues to be tested as new
evidence is discovered. Until

such time as evolution is
proven, it remains a theory,
not a fact. Intelligent design
is an alternative explanation
of the origin of life that dif-
fers from Darwin’s view.
Students are encouraged to
question Darwin’s unproven
theory and to request and
expect answers related to
intelligent design.

A central sentence in the pas-
tor’s disclaimer closely echoes
another phrase from Dover:
“Intelligent Design is an explana-
tion of the origin of life that differs
from Darwin’s view.” The wording
of both reveals their proponents to
be woefully unfamiliar with the
views they attempting to foist onto
unsuspecting pupils, since neither
“intelligent design” nor evolution-
ary theory is really an explanation
of how life began.

However, Mena might be one
of the most fortunate high school
students in America. Her science
teacher, Ms Shepherd, who earned
multiple advanced degrees in biol-
ogy, is a teacher willing to stand
her ground and devote a solid,
multi-week unit to evolutionary
theory. Shepherd’s passionate
response to the pastor’s
announcement is an easily under-
standable explanation, which
would work well as the starting
point for any class discussion of
what a theory is and how science
works.

Mena is included in Shepherd’s
inner circle of high-performing stu-
dents and embarks on some scien-
tific — and interpersonal — exper-
imentation of her own, including a
first romance with Kayla’s brother
Casey, Mena’s science lab partner.
However, what is especially strong
about Brande’s novel is that this is
just part of Mena’s journey of self-
discovery, in what is essentially a
coming-of-age tale with a contro-
versy over evolution as a huge plot
device.

Freaks of Nature keeps the read-
er in a high state of suspense with
an ongoing secondary storyline —
the mysterious crisis that caused
Mena to be banned from church in
the first place. Mena’s parents are
suffering severe economic hard-
ship. Their insurance company is
going under as the churchgoers
boycott their business, since fully

“eighty percent of their customers
come from the church.”

“I knew today would be ugly.
When you’re single-handedly
responsible for getting your
church, your pastor, and every one
of your former friends and their
parents sued for millions of dol-
lars, you expect to make some ene-
mies,”Mena recounts in the novel’s
opening passage, set at the start of
her first day of high school — pre-
carious ground for any young per-
son. “I wasn’t thinking about any-
thing back then except trying to
right a terrible wrong.

The novel starts out strong and
remains an engrossing and fast-
paced page-turner as the secret
about “what Mena did”to right that
wrong is revealed bit by bit. In the
struggle for existence that is being
an adolescent in America’s educa-
tional system,Mena is proven to be
not a “freak of nature” at all, but a
genuine heroine.The lesson is the
value of moral courage for
teenagers, as well as biology teach-
ers.

Evolution, Me, and Other
Freaks of Nature is a well-con-
structed story that keeps a reader’s
attention with a sympathetic main
character, a tantalizing and mysteri-
ous sub-plot and a realistic sense of
urgency and teenage angst.
Brande’s book would be useful as a
text in a middle school English
class, ideally as part of a team-
teaching approach with a science
class. This might help open dia-
logue on an issue many educators
view with hands-off trepidation.

RNCSE keeps its readers abreast
of anti-evolution challenges as they
arise in places like Kansas, Dover,
or “New Advantage”. Evolution,
Me, and Other Freaks of Nature
offers a warm, teen’s-eye view of
what happens when these turn
into messy and bitter controversies
that rend a community apart. The
novel can help focus RNCSE’s read-
ers’ attention on the very human,
impressionable young people —
with complex emotions and prob-
lems of their own — who are real-
ly what these cases are all about.
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Optical
Allusions
by Jay Hosler
Columbus
(OH):Active
Synapse, 2008.
127 pages

Reviewed by T Ryan Gregory

Most animals can see. That is to
say, they possess some kind of

specialized organ capable of
receiving and processing informa-
tion carried in the form of light.
Though they represent only one of
more than half a dozen fundamen-
tally different sorts of visual
organs, the camera-type eyes of
vertebrates (and cephalopod mol-
luscs) are the most familiar and are
among the most complex. Prior to
the rise of evolutionary theory,
such eyes were presented as a
prime example of design in nature.
How else could such intricate and
eminently functional organs come
to exist? Darwin considered it an
important challenge to explain the
origin of eyes, and provided the
first effort to resolve this puzzle.
While eyes are still offered by
some as a challenge to evolution-
ary biology, research over the past
century and a half — and especial-
ly in the past few decades — has
reinforced and greatly expanded
Darwin’s early insights.

The problem, as I discovered
while editing a special issue of
Evolution: Education and
Outreach on the evolution of eyes
(2008; 1 [4]; available on-line via
<http://www.springerlink.com/
content/120878/>), is not a lack of
information about how eyes of var-
ious types are likely to have
evolved. Rather, the challenge lies
in conveying the enormous
amount of available knowledge in
this area in an accessible way. My
approach was to rely on experts in

particular areas of the broad field
of eye evolution to describe what
they know, and what they are still
striving to discover, about the ori-
gins of eyes. Faced with the same
challenge, Jay Hosler, a biology pro-
fessor at Juniata College (and, it so
happens, a gifted cartoonist), has
taken an entirely different tact in
his quirky and charming Optical
Allusions — a book billed as “the
cure for all those clamoring for a
painstakingly researched, scientifi-
cally accurate, eye-themed comic
book adventure.”

In Optical Allusions, Hosler
assembles a whimsical, all-star cast
of clichés, including swashbuck-
ling pirates, killer robots, mad sci-
entists, vampires and zombies,
superheroes, a cyclops (specifical-
ly Polyphemus from Greek mythol-
ogy, known to friends as “Polly”),
and witches complete with the
requisite bubbling cauldrons and
eyes of newt (Notophthalmus viri-
descens, to be precise).These char-
acters populate the various worlds
visited by the book’s protagonist,
Wrinkles the Wonder Brain, a self-
described “brain without a per-
son”. You see,Wrinkles has lost the
“magic eye” belonging to his blind
witch employers, and must dive
into a concoction of “distilled
imagination” in search of it.To get
from one imaginary world to
another, Wrinkles need only eat
one of the newt eyes he has
brought with him. His only other
resources are his wits (he is, after
all, a walking brain) and the kind-
ness of the strange people he
encounters along the way. The
details of the story are simply too
weird and wonderful to summa-
rize here.

It may be difficult to imagine
how such a bizarre comic book
tale could teach anything about
the complexities of eye evolution.
That is, until you consider that the
pirates are stalk-eyed flies who
explain the pressures of sexual
selection, the killer robot
(C.Y.K.L.O.P.S.) is a giant replica of
the human eye complete with mal-
adaptive scars of evolutionary his-
tory, the zombies are G-proteins,
and so on. All told, the story incor-
porates details of eye anatomy, the
functions of rod and cone cells, the
molecular components of photo-
transduction (rhodopsin, opsin,

retinal, and G-protein coupled
receptor proteins), the basis of
trichromatic color vision, loss of
eyes in cave-dwelling fish, imper-
fections of the vertebrate eye such
as the well-known blind spot and
the easy clogging of the canal of
Schlemm (which results in glauco-
ma strong enough to destroy the
aforementioned killer robot), and
even analyses of phylogenetic
trees. Oh, and the process of muta-
tion and natural selection is not
just explained, but caused, by a
voracious and extremely long-lived
Charles Darwin.

Between chapters of the comic
book, Hosler interleaves more
detailed technical discussions of
some of the many complex topics
in eye evolution.These remain suc-
cinct and readable, and add to the
overall value of the book.
(However, I confess that the
comics were my favorite.)

There is much to recommend
this unique book, and little to criti-
cize about it besides a few minor
quibbles. The particular definition
of “theory” given on page 22 (“a
hypothesis supported by a sub-
stantial amount of accurate data”)
is misleading, though by no means
rare. Various typos also seem to
have escaped the gaze of copy edi-
tors, though even these may bring
a smile (on page 25, for example,
we read “Most animals like pen-
guins and tulip trees have genera-
tion times measured in years”).

Optical Allusions provides a
large amount of basic information
in an unapologetically silly form
that is just plain fun to read. If
indeed you are clamoring for a sci-
entifically accurate, eye-themed
comic book adventure — and even
if you’re not — Jay Hosler’s brain-
child is well worth a look.
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The True Adventures of Charley
Darwin, by Carolyn Meyer, and

Deborah Heiligman’s Charles and
Emma:The Darwins’ Leap of Faith
are two excellent new additions to
Darwiniana for young people.
Meyer gives us an engaging account
of Darwin’s youth up until his mar-
riage. Heiligman offers a poignant
account of Darwin in maturity
through the story of his family life
and collegial relationships.

Despite some inevitable over-
laps, the books are remarkably
complementary. Both authors
recount classic anecdotes; both
authors describe Darwin’s youth-
ful, ill-fated flirtation with Fanny
Owen; and both document
Darwin’s infamous 1838 list, jotted
on the back of a letter,outlining the
pros and cons of marriage (Darwin
1838). In fact, that list represents
the pivot point between Meyer’s
lively historical romance for adoles-
cents and Heiligman’s well-crafted
story of an older Darwin for a
slightly older audience.

THE TRUE ADVENTURES OF

CHARLEY DARWIN

Carolyn Meyer has a devoted fol-
lowing of adolescent readers who
love her fictionalized, first-person
historical biographies (of Mozart’s
sister, Grand Duchess Anastasia,
Queen Anne, and others). In this
vein, Meyer’s The True Adventures
of Charley Darwin introduces the
reader to the schoolboy who pre-
ferred to catch beetles and hunt

for newts in the old quarry rather
than study Latin and Greek; the
young man who was more com-
fortable on horseback galloping
across the pampas of Argentina
than he was sipping tea in an
English drawing room” (p 320).

Meyer is a novelist, exercising a
novelist’s prerogative in introduc-
ing occasional minor anachro-
nisms, arranging fictional encoun-
ters to move the action forward,
and putting words into the mouths
of her characters. On the other
hand, she is also a meticulous
researcher, who keeps her artistic
license well within the bounds of
credibility. She makes good use of
the little information available
about Darwin’s early childhood,
relying on his Autobiography
(1958) and Janet Browne’s Charles
Darwin:Voyaging (1995) to create
an account of school days alive
with friendships, pranks, and rival-
ries, all in the grim context of insti-
tutional thin blankets, unwashed
sheets, and stale bread.

The dramatic arc is significantly
interrupted by a long chronologi-
cal account of Darwin’s five-year
voyage on the Beagle. But Meyer
deftly keeps the narrative flow
intact by referring to the letters
Darwin received from family and
friends at intervals during the voy-
age; and, true to the genre of his-
torical romance, her narrative ends
with Darwin’s ambivalent
courtship and marriage to Emma
Wedgwood.

Meyer gives us the young
Darwin as an adored younger
brother, a discontented schoolboy,
an adolescent romantic; an intre-
pid explorer, a passionate hunter, a
desirable catch, a preoccupied
young scientist, and a hesitant suit-
or. And she offers her readers a
rich and lively picture of upper-

class English country life in the
19th century.

CHARLES AND EMMA

Deborah Heiligman’s Charles and
Emma: The Darwins’ Leap of
Faith springs to life at the point
where Meyer’s draws to a close.
Heiligman’s research is grounded
in the available sources, especially
the correspondence and diaries of
Emma Wedgwood Darwin,
Charles’s notebooks, and corre-
spondence among Darwin’s col-
leagues and friends. From this rich
trove, the author has drawn a
nuanced and engaging portrait of
the Darwins’ lifelong devotion to
each other despite divergent reli-
gious beliefs.

From the late 18th century
onward, scientific explanations for
natural phenomena challenged the
conventional Anglican world view
of supernatural intervention and
biblical literalism. A growing move-
ment of freethinkers and Unitarians
believed that human affairs should
be governed based on reason and
empirical evidence. The Darwins’
divergent spiritual perspectives
embodied the contemporary ten-
sion between religious orthodoxy
and science.

Heiligman reconstructs Emma’s
perspective from letters,memories
recorded by the Darwin children,
short moral tales she created to
teach her children to read, and
from notes in the margins of her
Bible.Heiligman depicts Emma as a
complex woman: thoughtful, intel-
ligent, honest, highly principled,
and devout.

Growing up in a freethinking,
Unitarian household, Emma took
to heart the Unitarian commitment
to rational and independent
thought. And yet Emma had a
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Beetle (Albuquerque [NM]: University
of New Mexico Press, 2007).
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deeply devotional side, which is
revealed in her letters.

Heiligman places much weight
on three letters in particular. The
first, written shortly after the death
of Emma’s sister Fanny:“Such a sep-
aration as this seems to make the
next world feel such a reality — it
seems to bring it so much nearer to
one’s mind and gives one such a
desire to be found worthy of being
with her” (Wedgwood 1832).

In a second letter, written by
Emma to Charles after their engage-
ment in 1839,she worried that “our
opinions on the most important
subject should differ widely. My
reason tells me that honest & con-
scientious doubts cannot be a sin,
but I feel it would be a painful void
between us. I thank you from my
heart for your openness with me &
I should dread the feeling that you
were concealing your opinions
from the fear of giving me pain”
(Wedgwood 1838). In a later letter
she says,“May not the habit in sci-
entific pursuits of believing noth-
ing till it is proved, influence your
mind too much in other things
which cannot be proved in the
same way, & which if true are like-
ly to be above our comprehension”
(Wedgwood 1839). At the bottom
of this letter, discovered among
Darwin’s papers after his death, is a
short note:“When I am dead, know
that many times, I have kissed &
cryed over this. C.D.”

Like Emma, Darwin grew up
among freethinkers and Unitarians.
Darwin’s father had little patience
for religion, but his sisters made
sure he knew his Bible, which he
interpreted literally in his youth.
Heiligman provides a succinct sum-
mary of natural selection theory
and a detailed description of the
decades of inquiry that convinced
Darwin that species have their ori-
gins in natural processes, leading
him to describe himself as a mate-
rialist and an agnostic.

Despite Emma’s concern about
the state of Charles’s soul and her
fear that he was jeopardizing their
chances of being together through
all time, the Darwins’ marriage was
strong and fruitful in many dimen-
sions. Heiligman writes about their
love, their family life, and their very
human struggles to be true to
themselves and to each other.

Charles and Emma is a

poignant and intimately
researched portrayal of the deep
bond between two mature people
with a commitment to each other,
to their family, and to the truth. It is
a worthy departure from the for-
mat of Heiligman’s earlier brightly
illustrated children’s books.

TWO WELL-WRITTEN

PERSPECTIVES

Each of these fine books — The
True Adventures of Charley
Darwin and Charles and Emma
— is unique in tone and emphasis.
Each portrays a different and fasci-
nating phase of Darwin’s long and
productive life.Together, they offer
the young reader (or the devoted
Darwin fan) a lively and rich depic-
tion of Charles Darwin and his inti-
mate world.
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Richard Dawkins, Darwin’s latter-
day pit-bull, has a missing link.

Or, rather, had. With the publica-
tion of his tenth book, The
Greatest Show on Earth, Dawkins
finally gets around to filling a con-
spicuous void in an evolutionary
oeuvre that spans nearly forty
years.As Dawkins himself explains,
all his previous books primarily
deal with the power of natural
selection and simply assume that
evolution has happened. Dawkins
outlines the goal for his latest tome
in the introduction:

Evolution is a fact, and this
book will demonstrate it. No
reputable scientist disputes
it, and no unbiased reader
will close the book doubt-
ing it.

That ostentatious declaration sets
the bar high, but by the final flow-
ery chapter, after over 400 pages of
dramatic evidence, it is apparent
that the author has successfully
cleared the hurdle.

The book’s September 2009
release was just in time for the
sesquicentennial anniversary of
the publication of Charles
Darwin’s On the Origin of Species,
certainly no mere coincidence. In
fact, Dawkins’s book shares many
conspicuous parallels with
Darwin’s first edition from 1859.
Both have 14 chapters (including
Dawkins’s appendix) and follow
much the same outline for “one
long argument” intended to estab-
lish the scientific case for evolu-
tion. Both begin by setting out the
evidence for natural selection, first
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treating artificial selection in the
origin of domesticated animals and
plants and then moving to bona
fide natural selection in the wild.
Like Darwin, Dawkins next pro-
ceeds methodically to the ample
evidence from the fossil record,
from developmental biology, from
biogeography, and finally from ves-
tiges and other remnants of histori-
cal contingency. But Dawkins’s job
is much easier than Darwin’s was,
and it is correspondingly more
compelling. Here in the 21st centu-
ry, the evidence for evolution is
indeed great, much more diverse
and extensive than 150 years ago
when Darwin wrote the Origin.

Chapter after substantial chap-
ter, we are treated to the many
independent, converging lines of
evidence that all point to the same
conclusion: the fact that “all living
things are cousins”. Dawkins
devotes an entire chapter to geo-
logical dating, covering radioactive
methods, tree rings, geological stra-
ta, and leading fossils, with a clear
refutation of the oft-made charge
that fossil dating is circular.

Dawkins really finds his stride in
the fifth chapter, “Before our very
eyes”. Here Dawkins discusses sev-
eral cases of evolution observed in
real-time in both the lab and the
wild, including the impressive
Lenski experiments on twenty years
of controlled bacterial evolution.

By the sixth chapter (on transi-
tional fossils) one gets the feeling
that Dawkins is really batting them
out of the park, and he keeps on
hitting homers for the rest of the
book. Dawkins covers topics often
given short shrift in other books of
this kind, and his treatment of the
modern molecular evidence, rang-
ing from protein folding to molec-
ular phylogenetics, is particularly
satisfying. His consideration of the
molecular clock and the neutral
theory of evolution is especially
useful and avoids some of the
more common misconceptions
that have persisted even in the pri-
mary literature.

I was singularly pleased to see
David Penny’s formal test of com-
mon descent brought to a larger
audience, where five independent
protein phylogenies are shown to
display statistically significant sim-
ilarities — a result expected if the
species harboring these proteins

are genetically related. In the clos-
ing chapter, Dawkins deconstructs
line by line, as if explicating a
poem, the famous final paragraph
of Darwin’s Origin. This unortho-
dox conclusion is perhaps the
finest chapter of the book, touch-
ing on the universal genetic code,
abiogenesis, thermodynamics, the
RNA world, and the anthropic
principle.

Stylistically, this latest offering
harbors no surprises, and if you
have enjoyed Dawkins’s previous
books, you will not be disappoint-
ed with this one. Dawkins is the
prince of scientific analogies and is
uniquely adept at conveying diffi-
cult and complex scientific con-
cepts by extracting otherwise
arcane similarities from more famil-
iar things.The embryonic develop-
ment of an animal is likened to
“inflating origami”. Protein folding
is compared to the spontaneous
bunching of magnetic beads on a
beaded necklace. If, over the mil-
lennia, you could hear the ticking
of neutral fixations in the molecu-
lar clock, it would sound,according
to Dawkins, like the random crack-
ling of a Geiger counter.

Dawkins’s frustration with cre-
ationists and the excesses of reli-
gion are plainly sensed in this
book, as in his others, and his indel-
icate remarks, though largely justi-
fied, will undoubtedly be off-
putting for many potential readers:

The history-deniers
[Dawkins’s euphemism for
anti-evolution creationists]
themselves are among those
that I am trying to reach in
this book. But, perhaps more
importantly, I aspire to arm
those who are not history-
deniers but know some ...
and find themselves inade-
quately prepared to argue the
case.

Flaws and quirks aside, Dawkins’s
message will quite likely hit its
intended target, as well as open
some of the more hardened minds
of evolutionary skeptics.

In a book on evolutionary evi-
dence, it is hard to avoid a few nods
towards debunking the common
creationist fallacies. Nevertheless,
unlike many other popular books
that cover the evidence for evolu-
tion, this is not primarily a refuta-

tion of creationism or “intelligent
design” arguments. Rather,
Dawkins’s latest book is a positive
commemoration of the triumph of
a grand arching theory that has
withstood the continuous
onslaught of 150 years of new data,
including the tsunami of molecular,
genetic, and sequence data from
the past fifteen years.

In the final analysis, The
Greatest Show on Earth will take a
deserved place alongside other
“must-read” evolution books. No
other book currently available
approaches Dawkins’s comprehen-
sive yet accessible treatment of the
extraordinarily diverse and massive
body of data that drives ineluctably
to the same conclusion, the only
conclusion that makes sense of
everything in biology: that all the
“endless forms”of known life share
a common genetic kinship, as they
have been, and are being, evolved.

AUTHOR’S ADDRESS

Douglas L Theobald
Department of Biochemistry
Mailstop 009
Brandeis University
Waltham MA 02454-9110
dtheobald@brandeis.edu

The Scopes Trial: The Battle
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Reviewed by Carrie Sager

When I was in eighth grade, we
read Inherit the Wind in English

class. Even when taught as litera-
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ture, however, the idea that the
play is inspired by the Scopes trial
translates easily in young minds to
the idea that they are more or less
the same story,despite the fact that
Inherit the Wind is about as histor-
ically accurate as Disney’s version
of Pocahontas.

The addition of a book like
Stephanie Fitzgerald’s The Scopes
Trial to the pre-teen marketplace
is therefore a boon to historically-
minded educators, as well as par-
ents who want to introduce their
children to this exciting chapter in
American history. Unfortunately, I
would recommend a book like
Fitzgerald’s The Scopes Trial,
which itself has enough flaws that
I cannot recommend it.

Certainly, there are things to be
admired about the book. It is well-
paced and attractive, evolution is
treated as the only scientific expla-
nation of life, and there is signifi-
cant reliance on and reference to
primary sources. However, certain
elements of the book are less
appealing.

The select bibliography includes
Marvin Olasky and John Perry’s
atrocious, pro–“intelligent design”
Monkey Business: The True Story
of the Scopes Trial (2005; reviewed
in RNCSE 2006 May/Jun; 26 [3]:
45–6) among a collection of prima-
ry sources, while Edward J Larson’s
definitive Summer for the Gods
(1997) is conspicuously absent.
Though there is no evidence that
Fitzgerald is sympathetic to anti-
evolutionists — quite the opposite,
actually — the risk that students or
teachers might use the select bibli-
ography for further reading makes
this a concern.

In pursuit of the laudable goal
of balance, Fitzgerald may over-
state the nobility of her subjects.
She is sympathetic to the
Tennessee government, downplay-
ing their support of the bill:

[T]he people who voted on
[the bill] did not feel very
strongly about the issue. …
The Tennessee House of
Representatives approved
the bill by a vote of 71–5.
Those who voted for it prob-
ably expected the members
of the Tennessee Senate to
kill it. But when the bill got
to the senate it was passed
by a vote of 24–6.Most of the

members of the senate
expected Tennessee
Governor Austin Peay to veto
the bill. (p 32)

Peay also supposedly signed the
bill for fear that failing to do so
would prevent fundamentalists
from supporting a tax increase to
increase school funding.

On the other side, Fitzgerald
avoids the anti-defense team atti-
tude taken by Olasky and Perry as
she describes Darrow as famous
for being a defender of “the poor-
est and most downtrodden peo-
ple”; while it is true that he had
gained fame defending union
members and political radicals, he
also defended wealthy murderers,
and it was for this that he was most
famous by the time of the trial
(Larson 1997: 71).

Though Fitzgerald makes
motions towards dispelling some
of the stereotypes about the trial
and its players in the body of the
text, in the first chapter she unfor-
tunately plays into many of them
for the purposes of summary:
Bryan was fighting for the Bible!
Darrow was fighting for truth and
reason! Scopes was an evolutionist
rebel! The people of Dayton were
ignorant hillbillies! Though only
the first two are directly stated,
readers go into the rest of the book
with their preconceptions rein-
forced — not the ideal mindset for
absorbing new ideas.

This simplification is not limit-
ed to the trial itself. In the chapter
summarizing the history of evolu-
tion, Fitzgerald follows a perfectly
serviceable description of
Lamarckian inheritance with the
dismissal that Lamarck was “just
dealing with guesswork and did
not have any evidence to support
[his] ideas”(p 24).Though this was
a criticism leveled at him both in
his own time and by some modern
scientists, it ignores the nature of
science in his era and the compre-
hensive nature of the framework
he developed.While some simplifi-
cation is necessary when summa-
rizing the entire history of evolu-

tionary theory in twelve pages, it
does no one any favors to dismiss
an important figure in the history
of biology.

Perhaps the greatest weakness
in the book is one of language
choices that a casual reader would
likely overlook entirely — which is
exactly why it is so dangerous in a
book for pre-teens, who almost
certainly lack the background to
read between the lines. The most
obvious example to RNCSE read-
ers is Fitzgerald’s repeated use of
the cringe-inducing phrase
“believe in” evolution — a com-
mon but sloppy expression which
carries religious undertones (a bet-
ter alternative is “accept evolu-
tion”).There is also a problem with
language that means different
things to scientists and non-scien-
tists. For example,Fitzgerald claims
that the discovery of Neanderthal
skeletons “offered proof” of primi-
tive humans, and Archaeopteryx
“proved Darwin’s claim that birds
had evolved from reptiles” (p 24).
When dealing with an audience
that is unfamiliar with the scientif-
ic process, to imply that scientific
claims are proved true or false, and
by a single piece of evidence, sets
them up for misunderstanding
basic scientific concepts later on.

Fitzgerald’s efforts are
admirable, and there is no smoking
gun in this book, no sentence one
can point to and say,“There, that’s
wrong.” And it is clear that her
heart is in the right place. But all
the small objections that might
seem petty taken individually add
up to a book that just doesn’t make
the cut.
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