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Abstract

In Minnesota, the percentage of biology teachers who include evolution in their courses has increased by 28% since 1994. On average, teachers also devote more time to evolution and are satisfied with the treatment of evolution in their textbooks. However, increasingly large percentages of biology teachers are pressured by students’ parents to avoid evolution and/or teach creationism. Approximately 20% of Minnesota’s biology teachers include creationism in their classes and believe that creationism is a scientifically valid idea. These data are discussed relative to the ongoing popularity of creationism among biology teachers. 

Although most biology teachers are aware of the public’s strong support for the teaching of creationism, we assume that our fellow biology teachers understand the overwhelming evidence supporting evolution, and therefore share our commitment to emphasizing evolution as the foundation of biology. We also assume that our colleagues do not include creationism in their biology classes because creationism – regardless of which of the hundreds of creationism stories one would promote – is not science. But how valid are these assumptions? 

To estimate the prevalence of creationism among biology teachers, we studied the evolution-related attitudes and actions of Minnesota high school biology teachers. We chose Minnesota for a variety of reasons:

Minnesota has strong state standards for evolution education. For example, the Minnesota K-12  Framework for Science (2003) requires that “the focus of instruction in life science for all students at the high school level is on developing an understanding of cell structure and function, the relationship of matter and energy in biological systems, heredity, biological evolution, [and] the behavior and interdependence of organisms” (p. 3-192). The Framework also includes the National Science Education Standards, which discuss evolutionary topics such as common descent, similarities among organisms, and natural selection. Lerner (2000) evaluated Minnesota’s evolution-education standards as “good.”

Minnesota’s Graduation Standards – High School Level specify that all high school graduates should “understand biological change over time,” including natural selection and biodiversity (p. 3-199).

The Minnesota Science Teachers Association (MnSTA) endorses the position statements of the National Science Teachers Association (NSTA) and National Association of Biology Teachers (NABT), which states that “teaching biology in an effective and scientifically honest manner requires classroom discussions and laboratory experiences on evolution” (NABT, 2002). Creationism (e.g., “intelligent design”) is explicitly rejected by the NABT and the MnSTA, and is not included in Minnesota’s science-education standards. 

Clearly, Minnesota’s science-education standards and professional teachers organization support the teaching of evolution and reject the teaching of creationism. But does this matter?

In this study we used Minnesota’s high school biology teachers to answer a variety of questions about evolution education in public schools. For example, what percentage of biology teachers teach evolution? If a teacher does teach evolution, how much class-time is devoted to the subject? What percentage of biology teachers teach creationism? If a teacher teaches creationism, how much class-time is devoted to the subject? Are teachers pleased with their textbooks’ treatments of evolution? And finally, are teachers pressured to avoid or emphasize either evolution or creationism in their courses? If so, from whom does this pressure come? We answered these questions by surveying Minnesota’s biology teachers in 1994 and 2003 about their views regarding the teaching of evolution and creationism.

Methods

The survey. Our survey was similar to those given to Ohio biology teachers by Zimmerman (1987) and to South Dakota biology teachers by Tatina (1989). Although we added questions to gather demographic information, the questions from the previous surveys were unchanged.


Administration of the survey in 1994. Surveys were mailed in 1994 to 203 randomly selected biology teachers working at Minnesota schools. Names and addresses of teachers were provided by the Minnesota Department of Education, and a stamped, self-addressed envelope was included with each survey. Responses, which were anonymous, were tallied in January, 1995. The return-rate for the survey was 45% (91 of 203). Additional information about this survey is provided elsewhere (Kraemer, 1995). 


Administration of the survey in 2003. To avoid the low return-rates that have typified many evolution-related surveys (e.g., 29% in Ohio; see Zimmerman, 1987), we surveyed randomly selected Minnesota biology teachers who attended 1) the National Science Teachers Association convention held in Minneapolis, MN from October 30 through November 2, 2003, and 2) the Tenth Annual Biology-Life Sciences Teachers Conference held in St. Paul, MN on December 12, 2003. A total of 107 (of 132) teachers completed the survey. Responses to the surveys were anonymous and completed by 82% of the teachers selected for the study. 

Results


Teachers’ responses to questions in 1994 and 2003 are shown in Table 1. Numbers in Table 1 are percentages. 

Discussion

Limitations of this study. As in all survey-based studies, our data have limitations. Since participation in this survey was voluntary, we could not ensure that everyone chosen for the survey actually completed the survey. Perhaps this lack of 100% participation biased the survey; for example, perhaps creationists were more likely than evolutionists to refuse to participate in this survey. However, we do not believe that this possible source of error is responsible for the differences noted in Table 1, since 1) we obtained similar results using two different samples and means of surveying, and 2) large percentages of teachers in both surveys returned the surveys. Moreover, the data summarized in Table 1 were gathered from a diverse group of biology teachers (e.g., having different ages, gender, training, experience) from a variety of schools (e.g., rural, urban; large, small). 

If anything, our data from 2003 may underestimate the extent of creationism in Minnesota’s public schools. Indeed, these data were obtained from teachers attending meetings of science-education organizations, and members of such organizations are more likely to agree that evolution is a unifying theme of biology, accept evolution, and use standards to guide their instruction. In contrast, nonmembers of science education organizations are more likely to emphasize creationism and believe that there is much evidence for creationism (Weld & McNew, 1999). 

The surveys reported here were separated by nine years (i.e., 1994 to 2003), during which time there was much evolution-related activity in the state, (as there was in many other parts of the United States; Moore, 2002). For example, 1) in the late 1990s Minnesota adopted a set of educational standards that emphasized the teaching of evolution, 2) in 2003 the state legislature’s revision of the state educational standards prompted a public discussion of the teaching of evolution and creationism in public schools, and 3) there was a highly-publicized lawsuit brought by a high school biology teacher who demanded that he be allowed to teach his own science curriculum that ignored evolution while promoting creationism (LeVake v. Independent School District #656, 2000; Moore, 2004a, b). Although these events publicized the evolution-creationism controversy throughout the state, they did not significantly change teachers’ responses to many of the survey questions in 1994 as compared to 2003 (Table 1).


The good news. There is much good news to report from Table 1 about the teaching of evolution in Minnesota’s public schools. For example, 

The percentage of biology teachers who include evolution in their courses increased from 69% in 1994 to 88% in 2003. The percentage of teachers who now include evolution in their courses is similar to that reported for Ohio (88%; Zimmerman, 1987), and exceeds that of South Dakota (73%; Tatina, 1987). Some of the increase in evolution education in Minnesota may be due to Minnesota’s Framework, which mandates the inclusion of evolution in high school biology classes. Regardless of the reason for the increase, almost 9 of 10 high school biology teachers in Minnesota’s public schools include evolution in their courses. That is, almost 90% of Minnesota’s biology teachers comply with the Framework’s mandate to emphasize evolution in their courses.

Biology teachers who include evolution in their courses now spend more time on evolution than they did in 1994. For example, the percentage of teachers who devote at least six classroom hours to evolution increased from 43% in 1994 to 57% in 2003. These data are similar to those reported by Zimmerman (1987), who noted that biology teachers in Ohio who included evolution in their courses devoted an average of eight class periods to evolution. In contrast, South Dakota biology teachers who taught evolution devoted an average of five classes to the subject (Tatina, 1989), and 42% of biology teachers in Texas spent two to five hours on evolution (Shanker, 1989).

All of the biology textbooks used in Minnesota’s public schools include discussions of evolution, and none include discussions of creationism. The percentage of biology teachers who are satisfied with their textbook’s treatment of evolution increased from 82% in 1994 to 90% in 2003, and the percentage of teachers who are satisfied with their textbook’s treatment of creationism increased from 75% in 1994 to 84% in 2003. The adoption of biology textbooks in Minnesota’s public schools is not controversial. 

The percentage of teachers pressured to teach evolution increased from 5% in 1995 to 17% in 2003. Virtually all of this pressure to teach evolution came from individuals who were neither school officials nor students’ parents. Although the pressure to avoid evolution and/or teach creationism is much more prevalent than pressure to teach evolution (see below), there is some pressure on teachers to teach evolution.

All of the teachers in 2003 reported that they believe that most scientists believe that the modern theory of evolution is scientifically valid. Similar data have been reported elsewhere (Aguillard, 1999). 


The bad news. Not surprisingly, Table 1 also contains some troubling data. For example, 

The percentage of biology teachers in public schools who teach creationism increased from 16% in 1994 to 20% in 2003. Similar percentages of biology who teach creationism have been reported in other states (Aguillard, 1999; Bergman, 1999; Buckner, 1983; Ellis, 1986; Weld & McNew, 1999; Osif, 1997; Elgin, 1983; Troost, 1979; Matthews, 1996; Overman & Deckard, 1997; Nickels & Drummond, 1988; Randak, 2001; Shankar, 1989; Tatina, 1989; Zimmerman, 1987). This teaching of creationism in biology classrooms of Minnesota’s public schools has persisted despite the facts that 1) it is unlawful (Edwards v. Aguillard, 1987; Moore, 2002), and 2) creationism is rejected by all professional organizations of scientists and science educators. Approximately one in five biology teachers either do not know that the teaching of creationism in science classes of public schools is unlawful, or feel that their beliefs in creationism justify breaking the law. In 2003, interviews with some of the self-identified creationists in this study revealed that virtually all of these teachers included only the Christian story of creation in their classrooms. Other creation stories were occasionally mentioned, but seldom, if ever, discussed. 

Teachers who include creationism in their courses spend more time on creationism now than they did in 1995. For example, the percentage of teachers who devote at least six hours of instruction to creationism increased from 1% in 1994 to 10% in 2003.

Whereas the percentage of biology teachers who reported pressure to teach evolution increased from 5% to 17% (see above), the percentage of teachers who reported pressure to avoid evolution increased from 19% in 1994 to 48% in 2003. The extent of this pressure far exceeds that reported in older studies done in Ohio (Zimmerman, 1989) and South Dakota (Tatina, 1987). Unlike the pressure to teach evolution, which comes primarily from neither parents nor school officials, the pressure to avoid evolution usually comes from parents, administrators, and others (but not school board members). These results indicate that 1) parents, administrators, and others have become increasingly active in pressuring biology teachers to avoid evolution, 2) pressure to avoid evolution and/or teach creationism is almost three-times more common than is pressure to teach evolution, 3) most of the pressure to teach creationism comes from the same constituency (e.g., parents) as pressure to avoid evolution, and 4) most of the pressure to avoid evolution and/or teach creationism comes from different constituencies than does pressure to teach evolution.

There has also been an increase in pressure on biology teachers regarding creationism. Similar percentages of teachers in 1994 and 2003 reported pressure to teach creationism (69%) and avoid creationism (67%). The most likely source of these pressures is students’ parents. 

Almost one-forth of biology teachers believe that creationism has a valid scientific foundation, and 16% continue to believe that evolution is not a scientifically valid idea. In Ohio, 38% of the biology teachers in Zimmerman’s study (1987) believed that creationism should be taught in public schools. Since teachers’ attitudes and beliefs about a subject affect the teachers’ curriculum and instructional decisions (Carlesen, 1991; Grossman, 1989), it is not surprising that Minnesota teachers’ acceptance of creationism as a valid scientific idea correlates positively with the fact that 31% of the teachers are either unsure about or agree with the statement that creationism should be taught in public schools. 

The percentage of biology teachers holding at least a Master degree increased from 56% in 1994 to 65% in 2003. In other studies, teachers holding at least a Master degree allocated more time to evolution than did teachers having only a Bachelor’s degree (Aguillard, 1999). However, in Minnesota, this increase in academic preparation in our sample correlated with an increase in the prevalence of creationism. 

80% of biology teachers believe that the teaching of creationism brings religion into classrooms; this percentage remained unchanged from 1994 to 2003. 

Only about one-third of biology teachers feel that their undergraduate methods classes prepared them to teach evolution. This corresponds with the fact that only 25% of the teachers understand that evolution occurs because certain individuals produce different numbers of offspring (most teachers equate evolution with “survival of the fittest”). Similar misconceptions are common in other surveys of teachers (e.g., Tatina, 1987; Zimmerman, 1989), suggesting that teachers continue to be poorly prepared to teach evolution.

We could not discern a consistent correlation of demographic variables (e.g., age, gender, experience, community size) with the teaching of creationism. Similar observations have been reported by Aguillard (1999). The teaching of creationism in Minnesota’s public schools appears to be an individual’s decision that is not consistently related with the demographic variables that we measured in this study. 

How representative are our data?  Much evidence suggests that data in Table 1 are representative of many other states. Indeed,

Similar or greater percentages of biology teachers throughout the country teach creationism, and even larger percentages of biology teachers (some of whom teach evolution reluctantly) endorse creationism and want it to be part of the science curriculum (Aguillard, 1999; Bergman, 1999; Buckner, 1983; Ellis, 1986; Weld & McNew, 1999; Osif, 1997; Elgin, 1983; Troost, 1979; Matthews, 1996; Overman & Deckard, 1997; Nickels & Drummond, 1988; Randak, 2001; Shankar, 1989; Tatina, 1989; Zimmerman, 1987). This support for creationism among biology teachers is not new; comparable data have been reported for several decades (e.g., Muller, 1959; Riddle, 1941; see discussion in Moore, 2002). As Don Aguillard noted, “Creationism is alive and well among biology teachers” (Moore, 1999).

Similar percentages of biology teachers throughout the country do not emphasize evolution in their classes, and many do not teach evolution at all (Aguillard, 1999; Bergman, 1999; Johnson, 1986; Roelfs, 1987; Trani, 2004; Randak, 2001; Rutledge & Mitchell, 2002; Shankar, 1989; Tatina, 1989; Weld & McNew, 1999; Zimmerman, 1987). 

Many biology teachers throughout the country continue to be pressured to avoid evolution and/or teach creationism (Eglin, 1983; Ellis, 1986; Kibbler, 2001; Randak, 2001).

Substantial percentages of science teachers in professional organizations such as the NSTA and NABT are creationists who support the teaching of creationism in science classes (Nelkin, 1982; Moore, 2002a, b). In the past, NABT sometimes catered to these creationists. For example, in the 1970s NABT sponsored a symposium about creationism at its annual meeting and published anti-evolution articles by creationists such as Duane Gish in its journal (Moore, 2002). Today, NSTA’s membership drops when the word evolution is featured on the cover of one of its journals (D. Beacom, personal communication, 2004). In Minnesota, the Board of Directors of the MnSTA includes creationists (Moore, 2004c). When editors of science education journals publish pro-evolution articles, they often receive complaints from creationist science-teachers (Moore, 2001).

Less than half of pre-service elementary teachers (and less than 80% of pre-service secondary teachers) accept Darwin’s theory of evolution. Eighty-eight percent of students preparing to teach science in elementary school (and 63% of students preparing to teach secondary science) want other views, including “the divine origin of life through special creation,” to be taught with evolution (Kibbler, 2001; also see Troost, 1979). In states such as Louisiana, many of today’s biology teachers don’t recall hearing the word evolution in their college biology courses, apparently because many biology professors – like many high school biology teachers -- do not teach evolution (Hessler, 2000; Moore, 1999). In other states (e.g., Indiana), most biology teachers never take courses about evolution or the nature of science (Rutledge & Warden, 2000; Rutledge & Mitchell, 2002).


The pressure reported here (Table 1) and elsewhere (e.g., Goldsmith, 2000) on teachers to avoid evolution and teach creationism has also been exerted effectively on other public officials. For example, directors of science museums seldom sponsor or include exhibits describing human variation and evolution (Marks, 1998), and leaders at the National Science Foundation often avoid public endorsements of evolution (Moore, 2002; Pigliucci, 1998). Politicians cater to this pressure by proclaiming their support of creationism. Whereas Woodrow Wilson mistakenly believed that “no intelligent person at this late date denies evolution,” today’s politicians often vilify evolution while urging teachers to teach creationism (Mr. DeLay’s power play, 1999; Moore, 2001, 2002).


More than a decade ago, Eve and Harrold (1991) reported that “about one-fifth to one-third of science teachers actually teach creationism in their classes” (p. 166). Data presented here and elsewhere suggest that this has not changed. Although the teaching of creationism in science classes of public schools is unlawful, many public schools continue to hire, promote, or tolerate biology teachers who teach creationism in their classrooms. Despite the expenditure of hundreds of millions of dollars spent to improve science education, this educational malpractice continues to rob students of an understanding of one of the most powerful ideas in history. 
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Table 1

Attitudes of Minnesota biology teachers regarding the teaching of evolution and creationism in public schools. All numbers in the table are percentages.

Question








Year  
 
 










1995

2003

Which description best describes the location of your school?


Inner City/Urban





13

18


Suburban






29

48


Small City/Town





40

16


Rural







17

16


Not sure






1

2

What is the number of K-12 students in your district?


0-199







1

0


200-499






15

15


500-999






12

7


1000-1999






15

22

> 2000






57

56

Number of years teaching


0-2







9

11


3-5







14

18


6-10







18

36


11-20







15

18

> 20







44

17

What is your gender?


Male







70

56


Female






30

44


What is your level of academic teacher preparation?


B.S.







25

19


B.A.







19

17


Master






54

58


Ph.D.







2

6

What is your age group?


21-30







14

21


31-40







22

39


41-50







51

25


51-60







21

15


61-70







2

0

Is evolution included in the biology course that you teach?


Yes







69

88


No







31

12

How many class hours do you devote to evolution-related

concepts?


0-2







36

19


3-5







21

24


6-10







22

21


11-20







13

19


> 20







8

17

Is creationism a part of your biology curriculum?


Yes







16

20


No







84

80

How many class hours do you devote to creationism?


0-2







95

83


3-5







4

7


6-10







1

6


11-20







0

4


> 20







0

0

Are you satisfied with the treatment of evolution in

your course textbook?


Yes







82

90


No







18

10

Are you satisfied with the treatment of creationism in

your course textbook?


Yes







75

84


No







25

16

Who has applied pressure on you NOT to teach evolution?


No one






81

51


Parent







12

26


Administrator





4

8


Board member





1

0


Other







2

15

Who has applied pressure on you to teach evolution?


No one






95

83


Parent







3

3


Administrator





0

3


Board member





0

0


Other







2

11

Why has applied pressure on you NOT to teach

creationism?


No one






91

60


Parent







2

21


Administrator





0

6


Board member





0

8


Other







7

5

Who has applied pressure on you to teach creationism?


No one






90

69


Parent







7

22


Administrator





1

4


Board member





0

0


Other







2

5

Teaching creationism brings religion into the classroom.


Yes







80

79


No







20

21

I believe that the theory of evolution is scientifically valid.


Yes







86

88


No







14

12

Most scientists believe that the modern theory of

evolution Is scientifically valid.


Yes







92

100


No







8

0

Which statement best represents your understanding

of evolution?


The phrase “survival of the fittest”



46

38


Evolution occurred because certain individuals

produced different numbers of offspring.

9

25

Man evolved from the gorilla or chimpanzee

out of Africa.






3

4


Evolution involved a purposeful striving toward

higher forms.





30

25

Evolution occurred when the strong eventually

eliminated the weak.




7

6


None of the above






5

2

Do you think that the modern theory of evolution has a

valid scientific foundation? Please answer by responding

to the one answer that best describes your thoughts:


Yes, it is possible to test many predictions of 

evolutionary science.




60

71


Yes, even though we can never test predictions

about events in the past.




27

13


No, because we can never be sure about the past.

7

10


No, because the theory of evolution is based on 

speculation and not on hard scientific facts.

6

6

Do you think that creationism has a valid scientific foundation?


Yes, because it is possible to test many predictions

of creationism.





8

8


Yes, even though we can never test predictions

about events in the past.




22

15


No, because we can never be sure about the past.

8

13


No, because creationism is based on speculation

and not on hard scientific facts. 



62

64

Creationism should be taught in public schools.


Strongly agree






8

6



Agree








10

10


No sure







21

15


Disagree







17

17


Strongly disagree






44

52

Aside from comparative religion courses, religion should

not be introduced in public schools. 


Strongly agree






46

52


Agree








28

29


No sure







13

2


Disagree







10

11


Strongly disagree






3

6

Prayer should be allowed in school.


Strongly agree






16

15


Agree








14

25


No sure







34

21


Disagree







14

15


Strongly disagree






22

24

In which type of school do you teach?


Public








97

97


Private, sectarian






2

2


Private, non-sectarian





1

1

My undergraduate methods class prepared me to

teach evolution.


Strongly agree






7

10


Agree








27

27


Not sure







19

11


Disagree







26

31


Strongly disagree






21

21




