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Abstract

Approximately one-fourth of biology teachers in public schools include creationism in their biology courses. Most of these teachers 1) present creationism as a scientific alternative to evolution, and 2) present only the biblical (i.e., Christian) story of creation. State science-education standards, position statements from professional scientific organizations, and court decisions supporting the teaching of evolution and condemning the teaching of creationism have not stopped many teachers from subverting the teaching of evolution by inserting their religious beliefs into biology classrooms. 
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        Despite decades of science-education reform, a long string of legal defeats for creationists, the incorporation of evolution-based standards into states’ science-education requirements, and the repeated emphasis of evolution by scientific professional societies (National Association of Biology Teachers, 2002; Moore, 2002a-c, 2004, a, b), creationism remains overwhelmingly popular with the public (i.e., with our former students). For example, 45% of participants in a 1982 Gallup poll agreed with the statement that “God created human beings pretty much in their present form at one time within the last 10,000 years or so,” 40% agreed with “human beings have developed over millions of years from less advanced forms of life, but God guided this process,” and 9% agreed with “human beings have developed over millions of years from less advanced forms of life, but god had no part in this process” (Scott, 1999). In an identical Gallup poll conducted in 2004, the responses were similar (Newport, 2004), and a study published in 2006 found that the acceptance of evolution is lower in the United States than virtually anywhere else in the world (Miller, Scott, & Okamoto, 2006). As biology teacher John Scopes noted in 1966, “I don’t think the world changes very rapidly” (Anonymous, 1966). 

Creationism also remains surprisingly popular among high school biology teachers throughout the United States (Eve & Harrold, 1991; Moore, 2004a, b; Riddle, 1941). For example, a variety of studies have shown that 15-30% of biology teachers in public schools teach creationism (Eve & Harrold, 1991; Trani, 2004; Zimmerman, 1987, and references therein). Although the teaching of creationism (including “intelligent design”) in public-school biology classes is clearly unlawful (Edwards v. Aguillard; Moore 2002a, 2004a, 2007), these teachers’ actions are consistent with the public’s desire to include creationism in science classrooms (Bergman, 1999). Confrontations of some of these teachers have produced lawsuits, all of which have been lost by creationists (Moore, 2002a, 2004a, 2007).

Although the various studies of the teaching of creationism in biology classrooms have been informative, they have often involved political problems, small sample-sizes, and limited responses (e.g., participants’ responses were restricted to only the Christian stories of creation; Aguillard, 1999; Bergman, 1999; McKeachie, Lin, & Strayer, 2002). Moreover, they have not addressed several important questions that I have tried to answer with this study. For example, 

What version(s) of creationism do teachers teach? There are many different creation stories and, even within Christianity, many different types of creationism (Leeming & Leeming, 1994; Scott, 2004). Do biology teachers who include creationism in their courses teach several generic stories or a variety of specific stories? Or only one story? If teachers teach only one story, which story do they teach?

How do teachers present creationism? For example, do teachers present creationism as a religious idea? Or as a philosophical idea? Or as a scientific alternative to evolution (i.e., “creation science”)?

What I Did

This study was conducted from Fall, 2001 through Fall, 2005 in a large, introductory non-majors biology course at the Twin Cities campus of the University of Minnesota. Students in the study came from throughout the United States, and particularly from Minnesota, and had an average ACT score of 22, an average age of 19, and an average high-school graduation percentile of 54%. There were approximately equal percentages of male and female students having the following ethnic diversity: 51% Caucasian, 20% African American, 2% American Indian, 20% Asian American, 4% Chicano/Latina, and 3% undecided. 

To avoid the low return-rates and other problems associated with direct surveys of teachers (e.g., a 29% return-rate in Ohio; Zimmerman, 1987), I surveyed 1,465 freshmen who had taken high school biology in public schools. The survey included the multiple-choice questions listed in Tables 1 and 2. To avoid “leading” students to particular answers, the surveys also included the following open-ended questions: What is evolution? If your high school biology course included evolution, how was evolution presented? What is creationism? If your high school biology course included creationism, how was it presented? Completion of the anonymous survey was voluntary and had no impact on students’ grades. Only students who had attended a public high school were included in this study. 

What I Learned

Approximately 94% of the students in the course completed the survey. As required by Minnesota’s graduation standards for high school (Moore, 2004c), virtually all (i.e., 98%) of these students had taken biology in high school. On the survey, 51% of students claimed that their knowledge of evolution was “average,” 35% claimed that it was “below average,” and 14% claimed that it was “above average.”

Students’ responses to the survey’s multiple-choice questions are presented in Tables 1 and 2. Students’ responses to “If your high school biology course included creationism, how was it presented?” were as follows: As a scientific alternative to evolution: 54%; As another explanation (not necessarily scientific) for life’s diversity: 22%; As an “equal” idea of evolution: 20%; As a religious explanation of life’s diversity: 2%; Other (e.g., as something to believe instead of evolution): 2%. 

Students’ responses to “If your high school biology course included creationism, which, if any, creation stories were included?” were as follows: Christian or Biblical story: 83%; Several stories or generic (i.e., nonspecific) stories: 13%; Islamic story: 2%; Hindu story: 1%; Native American story: 1%.

Students’ responses to “What is evolution?” included organisms change over time (25% of responses), fitness, natural selection, and adaptation (22%), we came from apes and/or monkeys (10%), a factual and/or scientific idea (10%), organisms become bigger, smarter, better and/or more complex (9%), proves that God exists/does not exist (5%), explains how nature/earth was created (5%), is how God created life (3%), explains the Big Bang (2%), something that shows how humans were created (2%), and other (e.g., shows there is no purpose, an idea of Darwin’s, something I don’t believe, something I am forced to learn, I don’t know; 7%). 

Students’ responses to “What is creationism?” included God/deity/higher power (unspecified; 46% of responses), Bible/Christian god (12%), how earth/universe started (8%), something I don’t believe (7%), religious idea (6%), how life started (6%), the supernatural (5%), Allah (2%), and other (e.g., purpose, nonsense, fairy tale, from nothing, nature, don’t know; 8%).

Discussion


This survey generated much discussion and many questions every semester that it was administered. Many students commented about the questions and asked about the “correct” answers and my “beliefs.” Such surveys are a good way to generate discussion about evolution and related subjects both in and outside of class.

Like all survey-based research, this study had several limitations. Although this study included a large and diverse population of students sampled over a period of four years, the sample was primarily limited to students who went to public high schools, particularly those in the Minnesota and the rest of the Midwest. Also, students’ recollections of what was included in their high school biology classes are probably not perfect. Nevertheless, data suggesting that Minnesota’s high school biology teachers are typical of those in other parts of the United States are presented elsewhere (Moore, 2004b). 

How do students view evolution and creationism?


Many students question their knowledge of evolution. For example, although 51% of students claimed that their knowledge of evolution was “average,” far larger percentages indicated that their knowledge of evolution was below average (35%) than above average (14%). This is not surprising, since many biology teachers do not include evolution in their courses, or undermine their teaching of evolution by also teaching creationism. 

The most common response to “What is evolution?” was “change over time” (24%), followed by other evolution-related ideas such as adaptation, fitness, and natural selection, which comprised 22% of students’ answers. One-tenth of students identified evolution as a scientific idea, and a similar percentage equated evolution with “we came from monkeys” and organisms becoming bigger, better, smarter, and/or more complex. Similar reports of students’ perceptions about evolution have been reported earlier (Jensen & Finley, 1996), and indicate that many students have major misconceptions about evolution. 

Most students equated creationism with gods, religion, and the supernatural; only 26-40% of students agreed with the statements “I accept the Biblical story of creation as fact,” “The Genesis story of creation has a valid scientific basis,” and “God created man pretty much in his present form at one time within the past 10,000 years ago.” Although the Cambridge Dictionary of Philosophy defines creationism as the “acceptance of the early chapters of Genesis taken literally” (Audi, 1995), most students’ views of creationism are not nearly so restrictive. This helps explain why 80% of students believe that evolution has a valid scientific basis and want evolution to be taught in public schools (Table 2). Scientists and science educators should place a much greater emphasis on  helping students understand the nature of science, including why evolution is science and why creationism is not. This will involve helping students understand how scientists use words such as theory, fact, evidence, and belief. For example, common statements that “evolution is only a theory” suggest to many people that it is a hunch that is insignificant and easily dismissed, and fails to show students that a scientific theory explains facts. Similarly, statements such as “I don’t believe in evolution” imply that evolution, like creationism, is a belief system rather than a scientific theory based on solid evidence. 

How many biology teachers include evolution and creationism in their biology courses?


Most (i.e., 52% of) high school biology teachers teach evolution and not creationism (only 3% teach creationism but not evolution), and another 24% of teachers include both evolution and creationism in their biology courses (Table 1). Although the teaching of creationism in biology classrooms of public schools is unlawful (Edwards v. Aguillard; Moore, 2002a), these findings are consistent with self-disclosures by Minnesota biology teachers (Kraemer, 1995) and previous studies of biology teachers elsewhere in the United States regarding the teaching of creationism in biology classrooms (Aguillard, 1999; Moore, 2004b; Trani, 2004; Zimmerman, 1987, and references therein). The inclusion of creationism in biology classes probably results from four interacting factors:


1. Pressure to teach creationism and/or avoid evolution. Large percentages of biology teachers (i.e., 30-50%) are pressured to teach creationism and/or avoid evolution (Cavanagh, 2005; Moore & Kraemer, 2005). 


2. Teachers’ acceptance of creationism and the rejection of evolution. Approximately one-fourth of biology teachers believe that creationism has a valid scientific foundation, and 15% of biology teachers believe that evolution is not a scientifically valid idea (Moore & Kraemer, 2005). 


3. Ignorance of the law. Although virtually all biology teachers know that they are not required to give equal-time to creationism, more than one-fourth of biology teachers believe that they can give equal time to creationism (Moore, 2004a). Moreover, most biology teachers do not know that courts have ruled that creation science has no scientific merit or educational value as science [because it] is simply not science” (McLean v. Arkansas Board of Education; Moore, 2002a, 2004a). 


4. Teachers’ religious beliefs. The teachers most likely to include creationism in their courses are also most likely to have strong religious convictions. Few, if any, teachers reject evolution because of non-religious reasons (Trani, 2004). 

How many biology teachers include neither evolution nor creationism in their biology courses?


Almost one-fourth of biology teachers include neither evolution nor creationism in their biology courses (Table 1). Although this is not unlawful (i.e., there is no law requiring the teaching of evolution), it does violate Minnesota’s state educational standards (Moore, 2004b). More importantly, it deprives students of an understanding of the theory that is the foundation for modern biology. There is significant pressure on teachers to teach creationism and/or avoid evolution (Cavanagh, 2005; Moore & Kraemer, 2005); many teachers, including some who accept evolution, respond to this pressure by avoiding evolution and creationism. 

What kind of creationism is taught in biology classes of public schools?


Although there are countless numbers of creation stories (Leeming & Leeming, 1994), more than 80% of biology teachers who teach creationism present only the Biblical (i.e., Christian) story of creationism. Practically speaking, then, the teaching of creationism in public schools is usually the teaching of Christianity; other religions’ creation stories are ignored or presented only rarely and, by implication, are presented as being trivial or false. This finding is supported by the fact that more than one-fifth of biology teachers believe that creationism has a valid scientific foundation (Kraemer, 1995). 

How is creationism taught in biology classes of public schools? 

Most (i.e., 54% of) students who are taught creationism in biology classes of public schools are taught that creationism is a scientific alternative to evolution. That is, most teachers who teach creationism do not teach creationism as a philosophical or religious idea, but instead teach “creation science” – namely, that the Biblical story of creationism is a scientific explanation of life’s diversity. This idea, which was popularized in the 1960s by The Genesis Flood (Whitcomb & Morris, 1961), is rejected by virtually all scientists, but is the foundation for well-funded anti-evolution organizations such as Answers in Genesis and the Institute for Creation Research (Moore, 2002c). To convince his followers that creation science is true science and therefore appropriate for inclusion in science classrooms, Henry Morris distinguished creation science from biblical creationism this way: “[Creation science] is based solely on scientific evidence…[biblical creationism] is based on biblical teachings” (Morris & Parker, 1982, p. 204). Although 80% of biology teachers believe that the teaching of creationism brings religion into the classroom (Kraemer, 1995), only 2% of teachers present creationism as an idea that is explicitly religious. These results suggest that many biology teachers have poor understandings of the distinctions between religion and science, and use their ignorance of the difference between science and religion to justify the inclusion of their religion into their biology classes.

What do students want in their biology classes?


Although almost one-fourth of biology teachers do not teach evolution, most students want to learn about evolution, even if their parents or other students object (Moore & Kraemer, 2005). Indeed, 88% of students whose biology courses had included evolution wanted the same amount (46%) or more (42%) evolution in their course. These results are encouraging, for they indicate that most students are open to the idea of evolution as a mechanism for explaining life’s diversity. This conclusion is supported by the fact that most students want evolution to be taught in public schools and believe that evolution has a valid scientific basis. Nevertheless, many biology teachers defy state educational standards and deprive students of this knowledge. 


I have heard many biology teachers justify their inclusion of creationism by claiming that they are merely “teaching students what they want to know.” Many students do want their biology courses and biology textbooks to include creationism (Table 2); for example, 85% of students whose high school biology courses included creationism wanted the same amount (44%) or more (41%) creationism in their course. However, most students want to learn more about the diversity of creationism; that is, students want to learn about several creation stories, not just the Christian version. This desire by most students to learn about a variety of creation stories contrasts sharply with the fact that more than three-fourths of biology teachers who teach creationism teach only one creation-story – namely, the Christian story (see above). Regardless of “what students want,” it is unlawful for public-school biology teachers to teach creationism (Edwards v. Aguillard; Moore, 2002a, 2007). However, it may sometimes be appropriate for teachers to encourage students to learn about the many creation-stories in philosophy or comparative religion courses.


In the public schools and in the press, the evolution-creationism controversy is often portrayed as a conflict between science and religion, suggesting that someone cannot have religious beliefs and accept the fact of evolution. In fact, some scientists do believe in various forms of “god” while simultaneously accepting evolution (Collins, 2006; Miller, 1999). In some instances, it may be helpful to tell students that although many scientists reject the supernatural, others easily reconcile their religious beliefs with evolution. A person’s religious faith (or lack thereof) does not mean that they cannot accept evolution, or that they confuse science with religion and the supernatural. 

Sadly, many biology teachers will continue to include creationism (including “intelligent design”) in their biology courses. Their educational malpractice has not been stopped by overwhelming scientific evidence supporting evolution, court decisions that made the teaching of creationism unlawful and destroyed the scientific and educational validity of creation science, state science-education standards that emphasize evolution and exclude creationism, or scientific professional organizations that have stressed the importance of evolution and condemned the teaching of creationism and other religious claims in science classrooms. Consequently, there’s no reason to believe that continued scientific evidence, professional standards, court decisions, or anything else will stop some teachers from substituting their personal religious beliefs for science and, in the process, cheating students out of an understanding the unifying theory of the history of life on Earth. 
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Table 1. Students’ responses to an evolution-related survey given on the first day of classes in a non-majors biology course. Numbers in the table are percentages of students who chose the indicated answer.

____________________________________________________________________________

If you took biology in high school, did your class include 

evolution but not creationism





51

creationism but not evolution





3

both evolution and creationism





24

neither evolution nor creationism




22

If your course included evolution, would you have liked for your course to include

more evolution







42

less evolution







12

the same amount of evolution





46

If your course included creationism, would you have liked for your course to include

more creationism






41

less creationism







15

the same amount of creationism





44

If a biology course included creationism, I would want it to focus on


Only the Christian story of creation




71


Only the Native American story of creation



2


Only the Hindu story of creation





5


Only the Islamic story of creation




10


Several stories of creation





12

____________________________________________________________________________

Table 2. Students’ responses to an evolution-related survey given on the first day of classes in a non-majors biology course. Numbers in the table indicate percentages of students who agreed with, were undecided about, or disagreed with the listed statements. 

____________________________________________________________________________

Statement






Agree
Undecided
Disagree
Evolution has a valid scientific basis.



80

16

4

The Genesis story of creation has a valid scientific basis.

26

44

30

I accept the Biblical story of creation as fact.


40

28

32

God created man pretty much in his present form at 


one time within the past 10,000 years or so.

34

39

27

Evolution occurs, but it is guided by God.


48

36

16

Life on Earth developed by a series of natural processes


without the intervention of a deity.


28

40

32

Evolution should be taught in public schools.


80

18

2

Creationism should be taught in public schools.


57

28

15

____________________________________________________________________________
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