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ABSTRACT

Low acceptance of evolution among undergraduate students is common and is best pre-
dicted by religious beliefs. Decreasing students’ perceived conflict between religion and
evolution could increase their acceptance of evolution. However, college biology instruc-
tors may struggle with trying to decrease students’ perceived conflict between religion
and evolution because of differences in the religious cultures and beliefs of instructors and
students. Although a large percentage of undergraduate students in evolution courses are
religious, most instructors teaching evolution are not. To consider differences between the
secular culture of many college instructors and the religious culture of many students, we
propose using a lens of cultural competence to create effective evolution education. Cul-
tural competence is the ability of individuals from one culture (in this case, primarily sec-
ular instructors who are teaching evolution) to bridge cultural differences and effectively
communicate with individuals from a different culture (in this case, primarily religious un-
dergraduate biology students). We call this new framework Religious Cultural Competence
in Evolution Education (ReCCEE). In this essay, we describe a suite of culturally competent
practices that can help instructors reduce students’ perceived conflict between evolution
and religion, increase students’ acceptance of evolution, and help create more inclusive
undergraduate biology classrooms.

If 80-90% of Americans profess that (they believe in God) and they think that evolution

is against religion, then we (scientists) are not going to get very far... so the main rea-

son we have to keep stressing that science is a different matter and is not opposed to

religion...is that it happens to be right logically, but we should also be aware that it is
very practical.

-Stephen J. Gould, annual meeting of the American Institute of Biological

Sciences in the Museum of Natural History, Smithsonian Institution,

Washington, DC, 2000

At the annual meeting of the American Institute of Biological Sciences in March 2000,
Stephen J. Gould, a champion of evolutionary theory, highlighted his distress to biol-
ogists about the current state of evolution education. He noted that a large percentage
of the American public rejected evolution because of a perceived conflict between
religion and science. Despite Gould’s own agnostic beliefs, he insisted that the scien-
tific community take steps to relieve the tension between scientific and religious com-
munities to advance evolution education. He predicted that we would not see a change
in the rates of rejection of evolution if the scientific community continued to assert that
evolutionary theory must be in opposition to religion.
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When Gould raised attention about this issue, the national
Gallup poll reported that 44% of Americans believed that
“Humans were created in their current form by God in the last
10,000 years,” and 17 years later, the rates of rejection of
evolution in the United States have remained around 40%
(Gallup, 2017). Further, the research literature indicates that
the perceived conflict between evolution and religion may be
exacerbated by differences in the religious cultures and reli-
gious beliefs of scientists and the public. If we are to change the
public’s attitude toward evolution, we must find a way to bridge
this cultural divide.

In this essay, we will introduce the use of cultural compe-
tence as a way to bridge the religious cultural gap between
scientists and the public. Cultural competence could be particu-
larly effective for helping secular college instructors teach
evolution to religious undergraduate biology students. We will
use cultural competence as a lens to build a new framework of
instructional practices that evolution instructors can use to
more effectively teach evolution to religious students: Religious
Cultural Competence in Evolution Education (ReCCEE, pro-
nounced “ree-see”). This framework encompasses a set of evi-
dence-based instructional practices that can help minimize the
negative impact of differences between the predominantly sec-
ular cultures of evolution instructors and the religious cultures
of many of their students. The goal of this essay is to convince
readers that the use of cultural competence in undergraduate
evolution education can decrease students’ perceived conflict
between evolution and religion, increase students’ acceptance
of evolution, and enable religious students to feel more included
in undergraduate biology classrooms.

RELIGIOSITY IS THE MAIN FACTOR THAT NEGATIVELY
PREDICTS ACCEPTANCE OF EVOLUTION

Evolution is simultaneously one of the most influential theories
in science and one of the most controversial. More than 30 years
of public polls show that only approximately 60% of Americans
accept that humans have developed from previous species
(Gallup, 2017). Although rates of acceptance of evolution
among undergraduates vary by geographic region and institu-
tion, and some of this reported variation may be due to differ-
ent methods of measuring acceptance of evolution,' research
has shown that acceptance of evolution is weak among college
students. For instance, one study found that approximately half
of students at a large research university did not accept that
evolution could occur without the intervention of an intelligent
designer (Brem et al., 2003). Another study demonstrated that
students in a nonmajors biology course had low to moderate
acceptance of evolution, according to their scores on the

!Acceptance of evolution is a construct that has been frequently measured using
different instruments. The different ways that researchers measure acceptance of
evolution can lead to different results across studies, because the items and the
way items are worded are different. Examples of instruments include the MATE
(Rutledge and Sadler, 2007), the Inventory of Student Acceptance of Evolution
(I-SEA; Nadelson and Southerland, 2012), and the Generalized Acceptance of
Evolution Evaluation (GAENE) scale (Smith et al., 2016). Additionally, many
studies use instructor-generated single-item questions about acceptance of evolu-
tion. The lack of consistency in the definition and measures of acceptance of evo-
lution has been critiqued in the literature (Smith, 2009a). These different
measures make it difficult to draw conclusions about student acceptance of evo-
lution across studies.
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Measure of Acceptance of the Theory of Evolution (MATE;
Rutledge and Sadler, 2007; Walter et al., 2013). Even among
junior- and senior-level biology majors, one study identified
that 28% did not accept that life on Earth shares a common
ancestor (Ingram and Nelson, 2006). For a review that summa-
rizes low acceptance rates of evolution among college students,
see Rice et al. (2010).

Why do we see low levels of acceptance of evolution? Thus
far, research illustrates that acceptance of evolution is a multi-
faceted and complex phenomenon with many causal factors
(Rutledge and Warden, 2000; Wiles and Alters, 2011; Winslow
et al., 2011), but a person’s religious beliefs and how important
those beliefs are to him or her—defined as religiosity—is the
greatest predictor of whether someone will accept evolution
(Hill, 2014; Glaze et al., 2014; Rissler et al., 2014). For instance,
Glaze et al. (2014) used multiple-regression analysis to deter-
mine that religiosity was the most predictive factor for accep-
tance of evolution; student religiosity explained twice as much
variance in acceptance of evolution as student understanding of
evolution did. Further, Hill (2014) found that individuals who
were special creationists in their teens were approximately
three times more likely to accept evolution by their twenties if
they were not strongly committed to their religious beliefs as
teenagers. Additionally, the individuals in this study were seven
times more likely to change to accepting evolution if one of
their close friends or family members accepted evolution. Inter-
estingly, increased education levels (i.e., obtaining a bachelor
or graduate degree) were not predictive of whether these indi-
viduals would eventually accept evolution.

A person’s acceptance of evolution can be impervious to
instruction about evolution. Some studies have shown that stu-
dents do not show a statistically significant increase in their
acceptance of evolution scores after being taught about evolu-
tion (Walter et al., 2013; Short and Hawley, 2015). Other stud-
ies have shown that student understanding of evolution is not
associated, or only weakly associated, with levels of acceptance
of evolution. For instance, Nadelson and Sinatra (2010) found
no correlation between preservice teachers’ scores on the Con-
ceptual Inventory of Natural Selection (CINS; Anderson et al.,
2002) and their scores on the MATE. Bishop and Anderson
(1990) found that students’ ability to explain natural selection
and changes in populations was unrelated to whether the stu-
dents thought evolution was true. Another study showed no
relationship between students’ scores on the Understanding
Biological Change (UBC) survey (Settlage and Jensen, 1996)
and their beliefs about the credibility of evolution (Sinatra
et al., 2003). While some studies have shown weak relation-
ships between acceptance of evolution and understanding of
evolution (Deniz et al., 2008; Nadelson and Sinatra, 2009;
Cavallo et al.,, 2011; Athanasiou and Papadopoulou, 2012;
GroR3schedl et al., 2014), the research is clear that students’
religious beliefs and the beliefs of their family and friends
more strongly predict whether they will accept evolution. Why
does religiosity so strongly determine one’s acceptance of
evolution?

One possibility is that many religious individuals perceive a
conflict between their religious beliefs and evolution. This mes-
sage of conflict is often propagated in classrooms, religious
institutions, popular culture, and the media by scientists,
teachers, religious leaders, and politicians. Some evolutionary
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biologists have written books that claim evolution and religion
must be in conflict (Dawkins, 2009; Coyne, 2015) and some
religious leaders position religion against evolution, claiming
that one must relinquish one’s faith to accept evolution (Ham,
2010). There has even been a multimillion dollar creationist
museum established with the purpose of using religious claims
to discredit evolutionary theory (Kopplin et al., 2016). Further,
politicians at the state and national levels have advocated for
the teaching of creationism as an alternative to evolution in
public schools, further stoking the belief that religion and
science have to be in opposition (Satlin, 2012; Kaplan, 2016).
Owing to the visibility of these polarizing positions, it is not
surprising that individuals may feel as though they must reject
their religious beliefs if they are to accept evolution.

Although it may sometimes seem as if only two extreme
positions exist—being atheist and accepting evolution or being
religious and not accepting evolution—there is room for con-
ciliation between evolution and religion. Calls for acknowledg-
ing the potential for a nonconflicting relationship between
evolution and religion have been prevalent in the evolution
education literature (Cobern, 1994; Jackson et al., 1995; Smith,
2009a,b; Southerland and Scharmann, 2013; Scott, 2014). The
Catholic church has made official statements that Catholic reli-
gious doctrines are compatible with evolution (Tharoor, 2014),
and ~14,000 religious leaders have signed a letter supporting
potential compatibility between evolution and religion (Clergy
Letter Project, 2016). The National Academy of Sciences (NAS)
has produced reports that highlight the potential compatibility
of evolution and religion (NAS, 1998, 2008), and the Smithso-
nian Institution has created materials outlining how high school
teachers can teach evolution to high school students while
remaining sensitive to these students’ religious beliefs (Smithso-
nian Institution, 2015). In fact, studies show that acknowledg-
ing potential compatibility between evolution and religion can
increase student acceptance of evolution (Manwaring et al.,
2015) and decrease perceived conflict between evolution and
religion (Barnes et al., 2017a, 2018). However, might there be
characteristics of evolution instructors that make it difficult for
them to acknowledge the potential compatibility between reli-
gion and evolution?

THE DIFFERENCE BETWEEN THE RELIGIOUS BELIEFS
AND CULTURES OF STUDENTS AND INSTRUCTORS IN
COLLEGE BIOLOGY CLASSES

The majority of the public holds religious beliefs (Pew Research
Center, 2010), and we found that the majority of surveyed col-
lege students in biology classes at a large research university
reported being religious (Table 1). In contrast, it has been
shown that only 25% of biologists are religious (Ecklund and

Culturally Competent Evolution Education

Scheitle, 2007), and evolutionary biologists in particular are
markedly irreligious; only 10% of evolutionary biologists say
that they believe in a God/god(s) (Graffin and Provine, 2007).
Although the term “religious beliefs” can be hard to define (Hill
and Pargament, 2003), we define “religious beliefs” in this
essay as the specific beliefs one holds about the existence and
influence of a deity (Merriam-Webster, 2017b). We define
being “religious” as having faithful devotion to an acknowl-
edged ultimate reality or deity (Merriam-Webster, 2017c). Yet
a person’s religious identity includes both religious beliefs and
religious culture.

In line with broader definitions of culture (Merriam-Web-
ster, 2017a), we define “religious culture” as the sociocultural
norms related to religion. Religious cultural norms can include
shared values, attitudes, traditions, holidays, and celebrations.
An individual who is religious would likely participate in some,
if not most, of his or her religion’s customs. However, an indi-
vidual can be culturally religious, but not ascribe to the specific
religious beliefs of that religion. For example, an individual
may participate in religious events or customs (e.g., attending
church services on Christmas Eve, observing Passover, giving
up chocolate for Lent), but not believe in the existence of a
deity. Although many evolution instructors do not hold reli-
gious beliefs, they may still participate in a religious culture,
which could influence their awareness of and sensitivity to reli-
gious objections to evolution.

Alternatively, an individual can be part of a culture that is
secular. A secular culture can have no social norms or expecta-
tions regarding religion or a secular culture can have sociocul-
tural norms that are overtly opposed to religion and religious
groups. While we know of no specific studies exploring the dif-
ferences in religious cultures between biology instructors and
biology students, the pursuit of science is often assumed to be a
secular endeavor (Jackson et al., 1995), and many evolutionary
biologists who model the culture of science to the public often
espouse views that are in opposition to religion and religious
individuals (Dawkins, 2009; Coyne, 2015). Therefore, instruc-
tors of evolution may ascribe to a secular culture that includes
norms that are opposed to religion or promote negative stereo-
types about religious individuals, which could negatively
influence their ability to effectively communicate evolution to
religious individuals.

Even though there is a notable difference between the per-
centages of religious students in biology classes and the per-
centages of biologists with a religious identity, the question
remains whether this difference in religious beliefs and cultures
matters for instructional practices when teaching evolution.
There is an emerging research literature that suggests that it
does.

TABLE 1. Rates of religiosity among students in biology classes at a large southwestern R1 university in Arizona®

% Self-identified % Who agree religion is an
Semester Population Sample size with a religion  important part of their identity
2014 Fall Introductory biology students 1440 64 55
2016 Fall Introductory biology and upper-level biology students 462 79 45
2017 Spring ~ Upper-level evolution students 389 77 40

Arizona ranks 24th in religiosity among all U.S. states, with 51% of residents reporting that religion is important to their lives. Students completed an online survey that
asked them to self-identify their religious affiliations and to what extent their religious affiliations were important to their identities. Students could decline to state.
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Prior research from our group indicates that college evolu-
tion instructors’ previous and current religious beliefs and cul-
tures may impact their teaching of evolution and the degree to
which they are willing to help students with religious beliefs
become more comfortable with evolution. In an interview study
with college biology instructors who teach evolution at public
institutions, we found that many instructors were reluctant to
address potential compatibility between evolution and religion,
because they did not feel that discussions about religion had a
place in the biology classroom (Barnes and Brownell, 2016).
Yet many of these instructors seemed to be unaware of the
struggles of religious students in their biology classes. This may
be because many of these instructors did not know how many
of their students were religious or to what degree these stu-
dents perceived a conflict between their religious beliefs and
evolution. Additionally, most of the instructors were not reli-
gious themselves and had never experienced their own world-
view conflict between evolution and their religious beliefs,
which mirrors what we know about biologists broadly (Ecklund
and Scheitle, 2007; Pew Research Center, 2009). Notably,
many instructors had their own beliefs that evolution and
religion must be in conflict; some of these instructors taught
evolution as fundamentally atheistic and even overtly made dis-
paraging remarks about religion during class.

Not acknowledging religious beliefs can be alienating for
religious students (Hermann, 2012; Barnes et al., 2017b). In an
interview study with religious students in undergraduate biol-
ogy classes, we found that students assumed that instructors
were not accepting of students’ religious beliefs when instruc-
tors avoided discussion about religious beliefs when teaching
evolution. Many religious students also assumed that most biol-
ogy instructors were not religious and did not know of scientist
role models who reflected their own religious identity and
accept evolution (Barnes et al., 2017b). Similarly, an interview
study done with high school students learning evolution
demonstrated that, when instructors did not acknowledge stu-
dents’ religious beliefs, the religious students in the class felt
left out (Hermann, 2012). This small, yet growing, literature
base illustrates that we may be creating less inclusive classroom
environments by not addressing religious beliefs when teaching
evolution.

Our work and the work of others are beginning to illustrate
that students’ perceived conflict between evolution and reli-
gion, their rejection of evolution, and their feelings of not
belonging in the biology classroom may be, in part, the result of
the difference in culture between mostly secular instructors and
mostly religious students (Jackson et al., 1995; Smith, 2009b;
Hermann, 2012; Southerland and Scharmann, 2013; Barnes
and Brownell, 2016). A potential solution is to try to help secu-
lar evolution instructors better understand and relate to the
cultures of religious students.

THE USE OF RELIGIOUS CULTURAL COMPETENCE

IN EVOLUTION EDUCATION (ReCCEE) TO BRIDGE

THE RELIGIOUS CULTURAL GAP

Cultural competence refers to the ability of people of one cul-
ture to understand and relate to the people of another culture
(Tanner and Allen, 2007). Cultural differences, including dif-
ferences in gender, ethnicity, country of origin, LGBTQIA iden-
tity, or religion can make it more difficult for two people to
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understand each other, communicate with each other, and
work effectively with each other. Cultural competence has been
called for as a lens to help people bridge cultural gaps to help
communicate more effectively. Cultural competence has been
previously discussed in the context of doctors treating patients
(Betancourt et al., 2003; Tervalon and Murray-Garcia, 2010),
managers supervising employees (Johnson et al., 2006), and
instructors teaching students (Tanner and Allen, 2007).
Betancourt et al. (2003, p. 294) defined cultural competence
as acknowledging “the importance of culture, assessment of
cross-cultural relations, vigilance toward the dynamics that
result from cultural differences, expansion of cultural knowl-
edge, and adaptation of services to meet culturally unique
needs.” Although cultural competence has been recommended
for college biology instructors (Tanner and Allen, 2007), to our
knowledge it has never been specifically advocated for as a lens
to bridge the cultural gap between nonreligious instructors
teaching evolution and religious students, even though student
religious beliefs are a major factor in why students do not accept
evolution.

Previous studies have shown that cultural competence train-
ing can improve provider and patient outcomes in medicine and
counseling. One study showed that physicians who underwent
training in cultural competence became more aware of racial
disparities in the healthcare of Black patients compared with
physicians who did not complete training (Sequist et al., 2010).
Another study found that physician training in cultural compe-
tence improved racial minority patient perceptions of physicians
(Harmsen et al., 2005). Finally, a study found that when coun-
selors were trained in cultural competence, their Black female
patients returned for appointments more often, showed greater
satisfaction with counseling services, perceived their counselors
as more credible, and scored higher on patient-counselor rela-
tionship measures than did Black female patients with counsel-
ors who were not trained in cultural competence (Wade and
Bernstein, 1991). Given that student perceptions of scientists,
including their trust in scientists, has been shown to influence
students’ acceptance of evolution (Nadelson and Hardy, 2015),
the positive results from physician/counselor training in cul-
tural competence are promising for evolution education. Cul-
tural competence training for evolution instructors could result
in improved instructor relationships with religious students;
improved student perceptions of evolution instructors, in the
form of higher credibility and trustworthiness; and higher stu-
dent satisfaction with evolution instruction broadly.

The lens of cultural competence can be used to help orga-
nize evolution education teaching practices that may bridge
the gap between the predominantly secular cultures of college
biology instructors and the religious cultures of many stu-
dents. Although these practices have already been reported in
the literature as impactful for increasing student acceptance of
evolution or decreasing perceived conflict between evolution
and religion, a framework that organizes these evidence-based
practices does not currently exist. To help evolution instruc-
tors identify the commonalities among these practices and to
encourage the use of these practices as a whole, we define
ReCCEE as a framework for culturally competent evolution
education. In this article, we describe ReCCEE practices and
the empirical support for each of these practices (see Table 2
for a summary). While few studies have examined any single
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TABLE 2. ReCCEE practices and citations supporting them

Culturally Competent Evolution Education

ReCCEE practice Description

Empirical support

Acknowledge Acknowledge that some students may see a conflict
between evolution and their religious beliefs.
Explore Discuss and encourage the exploration of students’

personal views on evolution and religion.

Teach the nature of science
and different ways of knowing.

Outline the spectrum of
viewpoints

Explain to students the bounded nature of science

Explain that there are diverse viewpoints on
evolution and religion and that viewpoints are
not restricted to atheistic evolution and special

Jackson et al., 1995; Dagher and BouJaoude, 1997;
Brickhouse et al., 2000; Donnelly et al., 2008

Scharmann, 1993, 1994; Ingram and Nelson, 2006; Wiles
and Alters, 2011; Winslow et al., 2011; Manwaring
et al., 2015; Scharmann and Butler, 2015

Rutledge and Warden, 2000; Scharmann et al., 2005;
Ingram and Nelson, 2006; Martin-Hansen, 2006; Nehm
and Schonfeld, 2007; Ladine, 2009; Cavallo et al.,
2011; Carter and Wiles, 2014

Verhey, 2005; Ingram and Nelson, 2006; Martin-Hansen,
2006; Donnelly et al., 2008; Wiles and Alters, 2011;
Barnes et al., 2017a

creationism. Discuss the possibility of theistic

evolution.
Provide role models
accept evolution.
Highlight potential

compatibility between evolution and religion.

Highlight religious leaders and biologists who

Explicitly discuss the potential compatibility

Winslow et al., 2011; Barnes et al., 2017a

Martin-Hansen, 2006; Robbins and Roy, 2007; Wiles and
Alters, 2011; Scharmann and Butler, 2015

practice in isolation, there is a growing literature base for the
positive impact of combinations of these practices. We outline
six evidence-based culturally competent practices that instruc-
tors can use when teaching evolution to undergraduate
students to help reduce students’ perceived conflict between
evolution and religion, increase their acceptance of evolution,
and create a more inclusive classroom environment for reli-
gious students.

Acknowledge That Some Students May Perceive a Conflict
between Their Religious Beliefs and Evolution

A culturally competent instructional practice that evolution
instructors can use is to simply acknowledge that students may
experience a conflict with their religious beliefs when learning
evolution. Interview studies with students from a wide range of
religious cultural backgrounds, including Muslim and Christian
students in high school and college, have revealed that students
appreciate when an instructor acknowledges that students can
experience a conflict between their religious beliefs and evolu-
tion; instructors acknowledging a possible conflict can help stu-
dents develop more positive attitudes toward evolution (Dagher
and BouJaoude, 1997; Brickhouse et al., 2000). This strategy
can help religious students feel respected by their instructors.

Explore Students’ Personal Views on Evolution

and Religion

Another culturally competent instructional practice for evolu-
tion instructors is to provide opportunities for students to
discuss/reflect on their own and other students’ views on evolu-
tion and religion. More so than simply acknowledging that
students have different beliefs, this practice allows students to
engage and reflect critically on their personal views on evolu-
tion. Winslow et al. (2011) interviewed biology majors who
took a class in which they had to extensively reflect on their
own and others’ views on evolution and found that almost
every one of these students changed from a special creationist
view to accepting evolution by the time they graduated.
Scharmann and Butler (2015) tested the impact of students

CBE—Life Sciences Education « 16:es4, Winter 2017

writing in journals about their views on evolution coupled with
an in-class discussion about what students had written in their
journals. They found a statistically significant increase in stu-
dents’ positive attitudes toward evolution over their journaling
experience. Finally, Scharmann (1990) has argued for stu-
dent-centered discussions in class as a means for students to
carefully examine their own beliefs and potentially construct
their own means of reconciling their personal beliefs with
evolution.

Describe to Students the Bounded Nature of Science and
Different Ways of Knowing

A way to bridge the cultural gap between religious individuals
and nonreligious individuals in a biology class is to discuss the
nature of knowledge, different ways of knowing, and the
bounded nature of science. There have been several studies that
have explored the impact of these practices on students. Mar-
tin-Hansen (2006) found that extensive instruction on the rela-
tionship between science and religion, the nature of science,
and the appropriate methods that science uses to test hypothe-
ses led to increased positive attitudes of students toward evolu-
tion. Further, Ladine (2009) found that Christian students pre-
ferred that evolution instructors use the nature of science to
describe the characteristics of special creationism and intelli-
gent design that classify them as nonscientific. Ingram and
Nelson (2006) demonstrated statistically significant gains in
students’ pre- to postcourse acceptance of evolution after incor-
porating the nature and limits of scientific knowledge into their
evolution instruction. Similarly, Nehm and Schonfeld (2007)
found that discussions about the nature of science were able to
reduce high school teachers’ perceived conflict between evolu-
tion and religion. Finally, several studies show a generally pos-
itive relationship between a student’s understanding of the
nature of science and his or her acceptance of evolution
(Rutledge and Warden, 2000; Scharmann et al., 2005; Cavallo
etal., 2011; Carter and Wiles, 2014). These studies suggest that
instructors can be more culturally competent in their evolution
instruction if they teach the nature of science.
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Outline a Spectrum of Viewpoints on Religion

and Evolution

College evolution instructors can reduce students’ perceived
conflict between evolution and religion by helping students
become aware that there is a spectrum of viewpoints on
the relationship between evolution and religion. Owing to the
polarizing viewpoints often presented, many students are
unaware that there are more viewpoints than atheistic evolu-
tion and special creationism.? Past research illustrates that
instructors can help students decrease their perceived conflict
with evolution by acknowledging and describing other view-
points (Barnes et al., 2017a). Describing the range of view-
points on the relationship between religion and evolution may
help students identify positions that allow their religious beliefs
to coexist with evolution (e.g., theistic evolution; Miller, 1999).
It has been shown that instructors teaching students about dif-
ferent ways that people have chosen to interpret the Bible
increased students’ acceptance of evolution (Martin-Hansen,
2006). Specifically, these instructors told students that if they
did not interpret certain parts of the Bible literally, as many
religious leaders and scientists have chosen not to, then they
did not have to reject evolution. This research highlights how
discussing multiple viewpoints can help students reconcile their
religious beliefs with evolution.

Provide Students with Religious Role Models Who

Accept Evolution

Evolution instructors can also reduce perceived conflict between
evolution and religion by helping students become aware of
role models who are religious and accept evolution. Some stu-
dents come into our classrooms with the misconception that
one must either be an atheist who accepts evolution or a person
of faith who rejects evolution (Barnes et al., 2017a). Although
secular instructors cannot present themselves as religious role
models, they can offer examples of other scientists who are
religious and accept evolution or religious leaders who accept
evolution. For instance, Winslow et al. (2011) interviewed stu-
dents who changed from believing special creationism to
accepting evolution by the end of their biology degree and
asked them what the most important factor was in their deci-
sion to change. These students said one of the most important
factors was positive role models in the form of their religious
professors who accepted evolution. In a study done with high
school students, researchers showed an increase in students’
acceptance of evolution as measured by the MATE after they
attended a seminar series in which individuals from different

2Atheistic evolution refers to the belief that life on Earth evolved from a common
ancestor and there was no involvement of a God/god(s) in the process of evolu-
tion. Special creationism refers to the belief that species were created in their
current form by a God/god(s). There are many more viewpoints on the relation-
ship between evolution and religion that fall in between special creationism and
evolution, but agnostic evolution and theistic evolution are the only ones from a
philosophy of science perspective that can be reconciled with the scientific evi-
dence for evolution. There are some biologists, however, who do not believe the-
istic evolution is compatible with evolution. Theistic evolution refers to the belief
that life on earth evolved from a common ancestor and that a God/god(s)
planned, influenced, or guided the evolutionary process. For a more exhaustive
review of positions on religion and evolution see Yasri and Mancy (2016). Further,
for a relevant review of viewpoints on the relationship between science and reli-
gion broadly, see Barbour (1990).
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religious denominations who were also accepting of evolution
were highlighted (Wiles and Alters, 2011). Additionally, in a
study from our research group, we reduced the number of
introductory biology students who saw a conflict between evo-
lution and religion by half when we had a Catholic biologist
discuss his acceptance of evolution and his Catholic faith. Nota-
bly, one-third of our students specifically mentioned that they
appreciated the perspective of the religious biologist visitor
during the evolution instruction (Barnes et al., 2017a).

Highlight the Potential Compatibility between Evolution
and Religion

Embedded in all the previously presented practices is the idea
that instructors can reduce perceived conflict between
evolution and religion by explicitly showing examples of how
evolution and religion can be compatible. One way to decrease
this conflict between evolution and religion is to be explicit
about the potential compatibility between evolution and reli-
gion and to address the false dichotomy between evolution
and religion (Martin-Hansen, 2006; Robbins and Roy, 2007;
Wiles and Alters, 2011; Scharmann and Butler, 2015). In fact,
beyond empirical studies, highlighting potential compatibility
is cited across the literature in numerous essays and critical
reviews as a recommended practice in evolution education
(Cobern, 1994, 2004; Smith et al., 1995; Astley and Francis,
2010; Southerland and Scharmann, 2013; Scott, 2014; Glaze
and Goldston, 2015).

WHY AN INCLUSIVE TEACHING ENVIRONMENT COULD
MATTER IN EVOLUTION EDUCATION
While the ReCCEE practices described earlier are specific to the
perceived conflict between evolution and religion, the founda-
tion of a culturally competent teaching approach is to create an
inclusive teaching environment for all students in any setting.
Instructors who adopt an inclusive teaching philosophy try to
effectively teach all of their students regardless of the differ-
ences between their students and themselves. These instructors
make every effort to create a safe and welcoming teaching envi-
ronment for all students—regardless of gender, race/ethnicity,
disAbility status, LGBTQIA status, or religion. Students with
certain social identities that could be perceived as stigmatized
in the biology community may not feel as though their identities
are welcome in the biology community (Cooper and Brownell,
2016; Barnes et al., 2017b). To help students with stigmatized
identities feel more welcome in the classroom, instructors can
become aware of these social identities and identify ways to
make these students feel more included in the classroom and
the larger discipline of biology (Schinske et al., 2016). Perhaps
the most important shift in mind-set for instructors teaching
evolution to religious students is to conceptualize religious
beliefs as a social identity of students that is unlikely to change
over the course of a semester in response to evolution instruc-
tion. Because religious students may come into the classroom
with the preconception that evolution and religion must be in
conflict, they will likely feel more included and respected in the
evolution learning environment if this perceived conflict is
addressed.

Another factor that makes using cultural competence
important when teaching evolution is that religious beliefs
are correlated with race/ethnicity. African-American students
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are on average more religious than their peers and also tend to
have higher rejection rates of evolution (Taylor et al., 2003;
Mead et al., 2015). In fact, preliminary research is suggesting
that the higher rates of religiosity among African Americans
and, potentially, their higher rates of rejection of evolution
could contribute to the underrepresentation of African Ameri-
cans in biology, as indicated by the fact that almost no PhDs are
awarded to African Americans in evolutionary biology (National
Science Foundation, National Center for Science and Engineer-
ing Statistics, 2011; Mead et al., 2015). We may be dispropor-
tionately disadvantaging African-American students if we
continue to teach evolution in ways that lack religious cultural
competence.

Thus, culturally competent evolution instruction has impli-
cations beyond decreasing students’ perceived conflict between
evolution and religion or increasing their acceptance of evolu-
tion. Culturally competent evolution instruction may be able to
help the large percentage of religious students in public institu-
tions feel more comfortable and included in their biology
classes, which could contribute to their retention in biology and
pursuit of scientific careers. Ultimately, this can be a way to
diversify who persists in science. Even if instructors do not
perceive that it is their responsibility to teach acceptance of evo-
lution to students, culturally competent evolution education
could help instructors reach their goal of inclusive teaching.

Culturally Competent Evolution Education

While culturally competent evolution education would be
primarily directed toward religious students, it could also have
positive impacts on nonreligious students. We have found that
culturally competent evolution education can reduce nonreli-
gious students’ negative stereotypes about religious people in
biology (e.g., religious individuals cannot do credible science, an
individual cannot be both a biologist and religious; Barnes et al.,
2017a). Thus, culturally competent evolution education could
encourage nonreligious individuals who may become evolution
instructors to teach in more culturally competent ways, creating
a positive-feedback cycle of cultural competence.

ADDITIONAL RESOURCES TO HELP PROMOTE
CULTURALLY COMPETENT EVOLUTION INSTRUCTION
To help instructors become more culturally competent in their
evolution instruction, we have compiled a set of available
resources. Table 3 provides examples of simple ReCCEE exercises
that instructors can use in their classes that require only a mini-
mal time commitment. An additional relevant resource is the
Smithsonian Institution/NAS Cultural and Religious Sensitivity
(CRS) Teaching Strategies Resource booklet (Smithsonian Institu-
tion, 2015): https://humanorigins.si.edu/education/teaching
-evolution-through-human-examples. This booklet provides use-
ful examples of in-class activities for high school instructors
to use while teaching evolution to create a comfortable and

TABLE 3. Examples of ReCCEE activities that could be implemented when teaching evolution

Activity

Description

ReCCEE practice

Surveys

Journals

Reading

Instructor presentation

Group work

Instructor presentation

Guest visitors

Survey your students on their beliefs about religion and evolution so you know your
audience and can acknowledge them. Are they religious? Which religious
denominations do they identify with? Do they see a conflict between their
religious beliefs and evolution? Do they accept evolution? Then acknowledge the
different views that students have in class while keeping specific student beliefs
confidential.

Assign students a journaling activity to encourage them to reflect on their stances
about religion and evolution. Possible prompts include, “In your view, do you see
a conflict between your personal beliefs and evolution?,” “Have your views on the
relationship between religion and evolution changed? Why or why not?”

Assign students to read biographies of scientists who are religious and accept
evolution. Try to have students read biographies of scientists from different
religious denominations so that each student (or as many as possible) can see his
or her identity reflected in at least one scientist. To make sure readings are
representative of all students in the class, including those without religious
beliefs, also include secular scientists who accept evolution.

Show the official stances of different religious denominations on evolution. For
instance, the Catholic church officially supports evolution, while the Mormon
church is silent with respect to evolution. It is best to know which religious
denominations your students identify with to be relevant to most of your
students.

Make a list of questions such as “Does God exist?,” “How old is life on Earth?,” “Did
God create humankind?,” and “Do humans share a common ancestor with
chimpanzees?,” and have students categorize and discuss which questions are
subject to scientific analysis, which are not, and why.

Show different positions on the relationship between religion and evolution,
including special creationism, theistic evolution, agnostic evolution, and atheistic
evolution. Distinguish which of these positions is philosophically compatible with
the evidence from science and which are not.

Have religious scientists visit the class and talk with students about how they
reconcile religious beliefs and evolution.

Acknowledge, explore

Explore

Provide role models who
accept evolution, highlight
potential compatibility

Outline spectrum of views,
highlight potential
compatibility

Teach the nature of science

Outline the spectrum of views,
teach the nature of science,
highlight potential
compatibility

Provide role models, highlight
potential compatibility
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supportive classroom environment. While the audience is high
school instructors, college instructors interested in teaching in
an inclusive way could also benefit from this resource. For addi-
tional in-class activities for teaching the nature of science that
are culturally competent, instructors can refer to chapter 6 of the
NAS resource Teaching about Evolution and the Nature of Science
(NAS, 1998), which is freely downloadable on the National
Academies Press website: www.nap.edu/catalogue/5787/
teaching-about-evolution-and-the-nature-of-science. The NAS
has also published the resource Science, Evolution, and Creation-
ism (NAS, 2008; also freely downloadable on the National Acad-
emies Press website: www.nap.edu/catalogue/11876/science
-evolution-and-creationism), which gives an overview of the
nature of science related to religion, the spectrum of creationist
viewpoints on evolution, and several examples of how individu-
als have reconciled their religious faith with evolution. Science,
Evolution, and Creationism can serve as an overview for instruc-
tors who are new to thinking about religious beliefs when teach-
ing evolution and are apprehensive about their knowledge of
ideas surrounding the relationship between religion and evolu-
tion. Finally, if instructors are interested in learning more about
the potential experiences of their Christian students who are
learning evolution and how those students might reconcile their
religious beliefs and evolution, The Evolution Dialogues: Science,
Christianity, and the Quest for Understanding (Baker and Miller,
2006) is a useful resource published by the American Associa-
tion for the Advancement of Science and their program on the
Dialogue of Science, Ethics, and Religion: www.aaas.org/page/
doser-books. This book is an overview of issues related to Chris-
tianity and evolution interspersed with a narrative about a Chris-
tian biology student who is struggling with learning about evo-
lution. Even though these resources do not refer specifically to
cultural competence, using one or all would be an excellent start
to becoming a more culturally competent evolution instructor.

EXTENDING CULTURAL COMPETENCE TO
COMMUNICATION ABOUT EVOLUTION

MORE BROADLY

Our essay is primarily focused on the use of culturally compe-
tent instruction among college evolution instructors, but this
framework has broader implications for communication to the
public. Because most public communicators of science are
similar to college biology instructors in their religious cultures
and beliefs, we propose that they would also benefit from using
culturally competent communication about evolution. In fact,
some of the most well-known contemporary science communi-
cators about evolution are infamous for their antireligious
stances and often propagate negative stereotypes about religion
and religious individuals while they are communicating with
the public in videos, books, news articles, and public appear-
ances (Dawkins, 2009; Coyne, 2015; Krauss, 2015). Although
these scientists may see this strategy as aligning with a goal of
decreasing the prevalence of religious beliefs within the United
States, the evolution education literature suggests that these
scientists, at best, are leaving acceptance of evolution rates
stagnant, and at worst, may even be creating more negative
attitudes toward evolution. For this reason, we encourage the
use of cultural competence and ReCCEE practices for both
college evolution instructors and public communicators of
evolution.

16:es4, 8

CONCLUSION

We encourage instructors to consider the use of the Religious
Cultural Competence in Evolution Education (ReCCEE) frame-
work in the teaching of evolution at the college level. Instead of
trying to change the religious beliefs of either instructors or stu-
dents, we hope to bridge these gaps between secular and reli-
gious cultures when teaching evolution in hopes of increasing
student acceptance of evolution, decreasing perceived conflict
between evolution and religion, and increasing inclusivity in
biology classes.
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