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Abstract

Students who enter college with a solid grounding in, and positive attitudes 
toward, evolutionary science are better prepared for and achieve at higher levels 
in university-level biology courses. We found highly significant, positive relation-
ships between student knowledge of evolution and attitudes toward evolution, 
as well as between introductory biology course achievement and both precourse 
acceptance of evolution and precourse knowledge of evolution, among students at 
a medium-sized private northeastern university. Teachers who scant the teaching 
of evolution or who do not foster good attitudes toward evolution are compro-
mising their students’ potential for success in science at the college level.

Key Words:  Evolution; attitudes; acceptance; understanding; achievement; 
college preparation.

Forty-one years ago, Theodosius Dobzhansky (1973) famously 
explained in this same forum that “Nothing in biology makes sense 
except in the light of evolution.” And since that time, his apt asser-
tion has been cited by the National Association of Biology Teachers 
and numerous other scientific societies, education organizations, and 
scholars, in hundreds upon hundreds of research articles, position 
statements, and other documents, overwhelmingly ratifying the 
notion that evolution is the most fundamental concept in all of the 
life sciences and serves as a powerful scaffold 
around which a comprehensive and integrative 
understanding of biology and related fields can 
be built. It would seem to follow, then, that 
students who understand evolution ought to 
have higher levels of achievement in biology 
and related science subjects than those who 
do not. But while evolution is overwhelm-
ingly accepted in the scientific community and 
informs essentially all biological research, a 
large fraction of the general public, including 
many students, reject the solid scientific consensus (Miller et al., 
2006; Wiles, 2010). This is important to teachers for many reasons, 
including the fact that students who do not accept a concept may not 

develop an understanding of the concept (Scharmann, 1990; Cobern, 
1994; Meadows et al., 2000; Smith, 2009; Wiles & Alters, 2011). 

Students’ prior knowledge of, and attitudes toward, evolution 
have been of major concern to science education researchers, but 
the relationship of these constructs to achievement in postsecondary 
science has been a matter of particular contention, with legal rami-
fications. For example, the University of California system was sued 
by a group of Christian high schools over a policy of rejecting certain 
secondary courses from religious schools that do not treat evolution 
in a manner consistent with the consensus of the scientific commu-
nity, on the grounds that such courses do not adequately prepare 
students for college-level study in the biological sciences (National 
Center for Science Education, 2008). This policy, which has been 
upheld by the courts, is predicated on the notion that achievement in 
postsecondary courses in the life sciences is related to students’ prior 
knowledge of evolution. The National Science Teachers Association 
(2013) agrees with this assessment, explaining that “if evolution is 
not taught, students will not achieve the level of scientific literacy 
needed to be well-informed citizens and prepared for college and 
STEM careers.”

Results from Berkman and Plutzer (2011) indicate that biology 
teaching tends to reinforce the sentiment of the local community. 

This suggests that the teaching of evolution is 
more likely to be compromised in those areas 
with the largest disconnects between public 
understandings and scientific consensus. This 
has implications for students from such com-
munities, including their potential to excel 
in science. Belin and Kisida (2012) reported 
a clear and consistent relationship between a 
state’s public acceptance of evolution and the 
levels of science achievement among students 
in that state. This assessment seems congruent 

with our data, which indicate that it is essential for college prepara-
tion to give students opportunities to develop a solid understanding 
of evolution and positive attitudes toward evolutionary science. 
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In a study of students in a large introductory biology course at 
Syracuse University, we found a highly significant correlation between 
students’ attitudes toward evolution at the beginning of the course and 
their achievement in the course (r = 0.155, p < 0.001, N = 620; see 
Figure 1). In other words, their attitudes toward evolution before set-
ting foot in the classroom appear to be somewhat predictive of their 
final course grade. Our data were collected under the same method-
ology and concurrently with those reported in Carter and Wiles (2014). 

Figure 2. Relationships between precourse attitudes and precourse knowledge of evolution, between achievement and 
precourse attitudes toward evolution, and between achievement and precourse knowledge of evolution. Clockwise from 
upper left, a strong, positive relationship was found between precourse attitudes toward evolution and precourse knowledge 
of evolution (r = 0.653, P < 0.001); a smaller, positive relationship was found between precourse attitudes toward evolution and 
achievement in the course (r = 0.270, P < 0.004); and a strong, positive relationship was found between precourse knowledge of 
evolution and course achievement among students in an introductory-level university biology course (r = 0.461, P < 0.001). 

Figure 1. The relationship between precourse evolution 
acceptance and course achievement. In this figure, the 
x-axis represents students’ numeric scores on the Measure 
of Acceptance of the Theory of Evolution (MATE) instrument 
from before the course began. The y-axis represents course 
achievement, in terms of students’ final numeric scores in the 
course. In this figure, r (0.155) represents Pearson’s correlation 
coefficient. Results were highly significant, with P < 0.001. 
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It is important to note that the assessment of student attitudes we used, 
the Measure of the Acceptance of the Theory of Evolution instrument 
(MATE; Rutledge & Warden, 1999; Rutledge & Sadler, 2007), was not 
designed to test students’ knowledge about evolutionary science, but 
simply their attitudes toward it. The instrument can be found in its 
entirety in appendix A of Rutledge and Sadler (2007).

The distinction between knowledge and acceptance of evolution 
is an important one, given the observation that students are some-
times able to separate their acceptance of evolution from learning 
about evolutionary science (Southerland et al., 2001; Wiles, 2014). 
Also, acceptance is only one aspect of overall attitudes toward evolu-
tion, which can also include, among other factors, students’ concep-
tions of the relevance of evolution to ongoing scientific research or 
to their daily lives (Hawley et al., 2011). It appears that knowledge 
of evolution and overall attitudes toward evolution are very much 
related to each other among our students, and both constructs influ-
ence how well students fare in the life sciences at the college level. 
We used the methodology detailed in Infanti and Wiles (2014) in a 
smaller (N = 116) but more detailed investigation of undergradu-
ates in an introductory biology course at the same university. The 
Evolutionary Attitudes and Literacy Survey (EALS; Hawley et al., 
2011 [see table 1 therein for the full instrument]) was employed to 
explore students’ understandings of evolution and a wide variety of 
attitudes toward evolutionary science. We found highly significant 
relationships between both of these constructs and course achieve-
ment, as well as a strong relationship between attitudes and knowl-
edge (see Figure 2).

Ingram and Nelson (2006) suggest that students’ attitudes should 
be addressed directly and respectfully, and they posit that acknowl-
edgment of students’ attitudes may lead to decreased effects of 
attitudes toward evolution on course achievement. And, citing his 
findings that some students may experience stress when they per-
ceive affronts to their religion, Long (2012) reminds us to be sensi-
tive to our students’ beliefs. However, we would caution teachers 
against treating evolution as less important or less scientifically sound 

in an attempt to assuage students’ (or parents’ or administrators’) 
concerns. Construing evolution as “only a theory” or framing it in 
terms of the “tentative” nature of science with the intent or effect of 
suggesting that evolution is somehow in doubt, or that its status as 
the most powerful explanatory principle in biology is at all likely 
to change, are not helpful practices. Evolution is as well evidenced 
as any core concept in science, and it should be presented as such. 
Our understanding of evolution is based on abundant and consistent 
knowledge generated over decades of interdisciplinary study, and 
there is no scientific explanation for the diversity of life apart from 
evolution (American Institute of Biological Sciences, 1994; National 
Science Teachers Association, 2013). 

Teachers who perceive pressure from students, parents of stu-
dents, or school administrators ought not feel they must navigate 
this territory alone. National benchmarks, state standards, profes-
sional societies, and textbooks all prescribe and present evolution 
as a fundamental component of modern science education, and 
teachers can confidently lean on the established curriculum. Wiles 
and Branch (2008) offer more advice on such matters, and resources 
have never been more widely available (see Table 1 for a few sugges-
tions). Scanting instruction on evolution, or teaching it in a fashion 
that casts or fosters doubt regarding the veracity or importance of 
evolution, does students a great disservice. At the very least, it mis-
represents a foundational principle in the life sciences, but it also 
diminishes students’ chances of success in higher education and 
science-based careers.
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