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ust over 5 years ago, the scientifi c com-

munity turned its attention to a courtroom 

in Harrisburg, Pennsylvania. Eleven par-

ents sued their Dover, Pennsylvania, school 

board to overturn a policy explicitly legiti-

mizing intelligent design creationism. The 

case, Kitzmiller v. Dover, followed a familiar 

script: Local citizens wanted their religious 

values validated by the science curriculum; 

prominent academics testifi ed to the scien-

tifi c consensus on evolution; and creation-

ists lost decisively. Intelligent design was not 

science, held the court, but rather an effort to 

advance a religious view via public schools, 

a violation of the U.S. Constitution’s Estab-

lishment Clause ( 1). Many scientists cheered 

the decision, agreeing with the court that the 

school board displayed “breathtaking inan-

ity” [p. 765 ( 1)]. We suggest that the cheering 

was premature and the victory incomplete.

Systematic Undermining of Science

Creationism has lost every major U.S. fed-

eral court case for the past 40 years, and 

state curricular standards have improved ( 2). 

But considerable research suggests that sup-

porters of evolution, scientifi c methods, and 

reason itself are losing battles in America’s 

classrooms, where instruction in evolution-

ary biology “has been absent, cursory, or 

fraught with misinformation” [p. 21 ( 3), and 

( 4)]. Extending this research, we have been 

investigating the evolution-creationism bat-

tle in state governments ( 5) and the nation’s 

classrooms ( 2,  6). Central to this research is 

the National Survey of High School Biology 

teachers, based on a nationally representa-

tive probability sample of 926 public high 

school biology instructors ( 2,  6) (see the fi g-

ure). [See supporting online material (SOM) 

for details.] The data reveal a pervasive reluc-

tance of teachers to forthrightly explain evo-

lutionary biology. 

The data further expose a cycle of igno-

rance in which community antievolution 

attitudes are perpetuated by teaching that 

reinforces local community sentiment. For 

example, we ranked school districts from 

least to most socially conservative, and in the 

15% most socially conservative school dis-

tricts, nearly 4 in 10 teachers personally do 

not accept human evolution (compared with 

11% in the least conservative districts) and, 

consequently, devote only minimal time to 

evolutionary biology in their classes [table 

A8.2 in ( 2)]. The next generation of adults is 

thus predisposed to share the antievolution 

views of their parents.

More promising data suggest that Amer-

ica’s high schools contain thousands of out-

standing, effective educators of evolution-

ary biology. We estimate that 28% of all 

biology teachers consistently implement the 

major recommendations and conclusions 

of the National Research Council ( 7): They 

unabashedly introduce evidence that evolu-

tion has occurred and craft lesson plans so 

that evolution is a theme that unifi es disparate 

topics in biology ( 2).

At the opposite extreme are 13% of the 

teachers surveyed who explicitly advocate 

creationism or intelligent design by spend-

ing at least 1 hour of class time presenting 

it in a positive light (an additional 5% of 

teachers report that they endorse creation-

ism in passing or when answering student 

questions). The boldness and confi dence of 

this minority should not be underestimated. 

Although 29% percent of all other teach-

ers report having been “nervous at an open 

house event or meeting with parents,” only 

19% of advocates of creationism report this 

(χ2 = 5.1, P = 0.024).

Some advocates of creationism insisted 

that they—not bench scientists—are the 

ones practicing proper science: A Minnesota 

teacher commented, “I don’t teach the theory 

of evolution in my life science classes, nor do 

I teach the Big Bang Theory in my [E]arth 

[S]cience classes…. We do not have time to 

do something that is at best poor science.” 

Others rejected the possibility that scientifi c 

methods can shed light on the origin of spe-

cies. An Illinois teacher responded, “I am 

always amazed at how evolution and cre-

ationism are treated as if they are right or 

wrong. They are both belief systems that can 

never be truly or fully proved or discredited.”

The Cautious 60%

But if mainstream science and the modern 

creationist movement each have their class-

room allies, they still account for only about 

40% of all high school biology teachers. 

What of the majority of teachers, the “cau-

tious 60%,” who are neither strong advocates 

for evolutionary biology nor explicit endors-

ers of nonscientifi c alternatives?

Our data show that these teachers under-

standably want to avoid controversy. Often 

they have not taken a course in evolution and 

they lack confi dence in their ability to defend 

it (see the fi gure, see SOM for details). Their 

strategies for avoiding controversy are varied, 

but three were especially common and each 

has the effect of undermining science ( 8). 

Some teach evolutionary biology as though 

it only applies to molecular biology—com-

pletely ignoring macro-

evolution of species. At 

best, this approach sac-

rifi ces a rich understand-

ing of the diversity of 

species. At worst it lends 

credence to the creation-

ist claim that there is no 

evidence for one species 

giving rise to others.

Others defend the 

teaching of evolution 

as a necessary evil, 

using state examination 

requirements as a con-

venient means to disas-

sociate themselves from 
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Self-reports of qualifications of teachers, classified by approach to 

teaching evolution. Based on responses from 926 U.S. public high 

school biology teachers. (from Berkman, M.B. & Plutzer, E. 2011. Defeating 

Creationism in the Courtroom, But Not in the Classroom. Science 331:404-405)

Evolution & Science Education:

A Panel Discussion for Darwin Day

Do American high school Physics teachers still tiptoe around—or avoid discussing 

altogether—Copernicus’ radical observation that the earth is not the center of the 

universe? Do they address Newton’s laws, or gravity, as “mere theories” that must be 

balanced with alternative viewpoints? No? Why then, do 60% of American high school 

Biology teachers feel uncomfortable about teaching Evolution, the facts and the theory 

of which form the very foundation of modern biology? Why do 13% of them actively 

teach creationism in the science classroom, despite court rulings that creationism is not 

a science and does not belong in the classroom?

This Friday, on the eve of Charles Darwin’s 202nd birthday, join us in a discussion 

with a panel of high school teachers and biology professors to address these important 

questions about the state of science education in the US, its relevance to the state of 

science literacy and education here in the central valley, and what we may do about it.

Panelists:! Scott Hatfield, Science Teacher, Bullard High School; 

! Bruce Williford, Science Teacher, Fresno High School;

! David Andrews, Director, Science & Mathematics Education Center, CSU-Fresno; 

Paul Crosbie, Professor of Biology, CSU-Fresno; 

! Madhusudan Katti (moderator), Associate Professor of Biology, CSU-Fresno 

Biology Colloquium

Science II, Room 109

Fresno State campus

For more info: 278-2001

www.csufresno.edu/biology

Friday
Feb 11, 2011

3:00-4:00 PM

This event is part of Darwin Days @ Fresno State sponsored by Tri Beta Biological Honors Society
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