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ABSTRACT

The tension between religion and science as a long-standing barrier to science education
has led researchers to explore ways of improving the experiences of Christian students
in biology who can experience their Christianity as stigmatized in academic biology en-
vironments. As undergraduate science classes become student-centered, interactions
among students increase, and Christians may feel a need to conceal their religious identi-
ties during peer discussions. In this interview study, we used the social psychology frame-
work of concealable stigmatized identities to explore 30 Christian students’ experiences
during peer interactions in undergraduate biology courses to find potential ways to im-
prove those experiences. We found that students felt their religious identity was salient
during peer interactions in biology, and students thought revealing their religious identity
to peers in their biology courses could be beneficial, yet few actually did so. Additional-
ly, though most students anticipated stigma, comparatively few had experienced stigma
from other students in their biology courses, despite the prior documented cultural stigma
against Christians in biology. These results indicate a need for future studies exploring
the impact of learning environments in which students are given the opportunity to share
their religious identities with one another, which could reduce their anticipated and per-
ceived stigma.

INTRODUCTION

To improve the long standing tensions between science and religion, science educa-
tion has aimed to be more inclusive of Christian students who may struggle with
perceived conflict between their religious and science identities (Southerland and
Scharmann, 2013; Barnes and Brownell, 2017; Lindsay et al., 2019; Tolman et al.,
2020). Though Christians are often privileged in the United States broadly, previous
studies have asserted that Christianity is a stigmatized identity in the context of aca-
demic biology environments (Ecklund and Scheitle, 2007; Barnes et al., 2017b). Specif-
ically, Christianity can be considered a Concealable Stigmatized Identity (CSI) in aca-
demic biology (Barnes et al., 2021a) because one’s Christian identity is not typically
apparent to others. As undergraduate science courses increasingly adopt active learn-
ing formats (Freeman et al., 2014; Yannier et al., 2021), student interactions in the
classroom often increase in parallel. So, Christian students may increasingly be making
decisions about whether to reveal or conceal their religious identity when interacting
with their peers, and they may experience psychological distress that can affect their
experiences in the classroom when they choose either option (Chaudoir and Quinn,
2010; Newheiser and Barreto, 2014; Lynch and Rodell, 2018). Previous studies have
indicated that students with anxiety, LGBTQ+ students, and students with disabilities
(Eddy et al., 2015; Cooper and Brownell, 2016; Cooper et al., 2018a; Gin et al., 2020)
can experience identity-relevant challenges during peer interactions that force them to
either reveal or conceal their identities, but little is known about the experiences of
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Christian students even though they comprise up to 65% of stu-
dents in undergraduate biology classes (Barnes et al., 2021c).
Thus, in this study, we investigated the experiences of Christian
students when they interact with their peers in undergraduate
biology courses to better understand how to improve their biol-
ogy education experiences.

Stigmatized Identities and CSls

Stigmatized identities are identities that are devalued in spe-
cific social contexts, and they are associated with negative ste-
reotypes (Steele et al., 2002; Quinn, 2006). In a given context,
individuals can be stigmatized based on various factors such as
their physical characteristics, moral behaviors, and community
affiliations. For example, individuals from certain racial/ethnic
groups, individuals with mental health struggles or physical dis-
abilities, and LGBTQ+ individuals have been shown to be
broadly stigmatized in society; people can associate those iden-
tities with negative stereotypes and, thus, individuals with
those identities often face negative biases and experience nega-
tive interactions when engaging with others (Sigelman and
Tuch, 1997; Phelan et al., 2000; Oswald, 2007). However,
identities that are stigmatized in one country, culture, or social
context may not be stigmatized in other countries, cultures, or
social contexts; for example, an identity that is stigmatized in
one culture may be privileged in another, or a majority-identity
in society may be stigmatized in specific social contexts where
individuals with that identity are either underrepresented or
not in positions of authority and prestige. Further, people can
anticipate stigma without actually experiencing that stigma,
which is separate from the actual level of cultural stigma that
exists within a culture or environment (Quinn and Chaudoir,
2009). Although stigmatization can vary across different social
environments, the consequences of stigmatization to a person’s
sense of belonging within that environment is almost always
negative, and this negative impact can prime people to hide
their stigmatized identities as a mechanism of protecting their
sense of belonging within the environment (Bosson et al., 2010;
Newheiser and Barreto, 2014; Shalka and Leal, 2022). Though
this is not possible for all identities, some identities are more
easily concealed than others.

While gender or racial identities are typically visibly appar-
ent during social interactions, other identities may not be obvi-
ous from one’s physical appearance and are thus considered
concealable stigmatized identities, or CSIs. Similar to other stig-
matized identities, CSIs are context-dependent (Ikizer et al.,
2018); for instance, addiction is a CSI but affords less stigmati-
zation in rehabilitation support groups than in broader society
(Romo and Obiol, 2023). However, the concealable nature of
CSIs makes them unique because individuals with those identi-
ties can make choices about whether and how they reveal their
identity to those around them to avoid negative perceptions
from others (Quinn, 2006). Though having the ability to make
those decisions may seem advantageous, both revealing and
concealing can have negative consequences. Revealing a CSI
can be a difficult and potentially risky decision because reveal-
ing in an unwelcoming setting or to individuals who may hold
bias against that identity can lead to ostracism (Lynch and
Rodell, 2018) and fear of detrimental outcomes such as being
discriminated against or even fired (Chaudoir and Quinn, 2010;
Newheiser and Barreto, 2014). However, choosing to conceal a
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CSI can also have negative consequences, such as reducing an
individual’s sense of belonging in their environment (Newheiser
and Barreto, 2014) and increasing their psychological stress
about being perceived as inauthentic or unlikable by others
(Quinn, 2006; Lynch and Rodell, 2018).

Christianity: Privileged in society, but a CSl in Biology
Generally, Christians are not considered stigmatized in the
United States, and although the nation is becoming more secu-
lar, Christians still represent a majority religious identity (Pew
Research Center, 2019; PRRI Staff, 2021) and are in many
ways a privileged group nationwide. For example, though the
US does not have an official religion, one of the primary Chris-
tian holidays, Christmas, is a federal holiday, and Sunday, the
Christian holy day, remains a designated weekly day off in most
educational and corporate settings. Thus, the typical calendar
affords Christian students and workers the ability to practice
their faith outside of their work hours, while the same is not
true for non-Christian religious individuals (Blumenfeld, 2006;
Seifert, 2007). Additionally, Christianity is perceived as closely
associated with US culture and the American identity, whereas
individuals with certain nonreligious identities, such as athe-
ists, are often stigmatized and perceived as immoral in society
(Edgell et al., 2016; Stokes, 2017; Moon et al., 2021; Rios et al.,
2021).

However, distinct from the broader society in the United
States, Christians have been shown to be stigmatized in most
academic biology contexts (Ecklund and Scheitle, 2007; Barnes
et al., 2017b, 2021a; Scheitle and Ecklund, 2018), in part due
to perceived tension between religion and science. There is a
long history of Christians who are creationists seeing to under-
mine the validity of evidence for evolution, which has estab-
lished a religion versus science narrative in the United States
(Szasz, 1971; Numbers, 2006; Shapiro, 2013). Indeed, having a
Christian identity can affect student perceptions of topics often
covered in undergraduate biology courses such as vaccines
(Corcoran et al., 2021), stem cell research (Bryant and Gudgin,
2008), reproduction (Pew Research Center, 2015a), and evolu-
tion (Funk, 2015; Pew Research Center, 2015b) in ways that
are counter to the cultural norms and beliefs of many academic
biologists. Those counter views have led to negative stereotypes
and attitudes about religion and religious individuals among
academic biologists and have fueled tension between academic
biologists and Christians (Rios et al., 2015; Barnes et al., 2020c).

This presumed dichotomy between religion and science in
the United States seems to influence undergraduate biology
instruction, which can result in Christian students feeling stig-
matized. The Christian identity is often conflated with having
anti-science views without acknowledging the spectrum of
Christian viewpoints that are compatible with science (Colburn
and Henriques, 2006; Owens et al., 2018). Although there can
be potential compatibility between Christianity and evolution
(e.g., multiple Christian organizations have declared being sup-
portive of or neutral towards evolution (Pope Pius XII, 1950;
Pope John Paul II, 1966; Masci, 2014; The Church of Jesus
Christ of Latter-Day Saints, 2016), and there are many exam-
ples of Christians who accept evolution [The Clergy Letter
Project, 2023]), many undergraduate biology instructors have
been shown to be unwilling to discuss this potential compatibil-
ity due to their own negative attitudes towards religion
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(Barnes and Brownell, 2016). While certain interpretations of
Christianity and the Bible can conflict with the principles of
evolution, such as a literal interpretation of the creation stories
found within the Christian Bible or the belief that the Earth is
10,000 years old (Baker, 2012), there are many ways of recon-
ciling a belief in a higher power with an acceptance of evolution
(Gould, 1999; Colburn and Henriques, 2006; Konnemann
et al., 2016). Yet biology instructors tend to focus on the areas
of conflict between religion and evolution when teaching about
evolution, which propagates the thinking that one can either be
a Christian who rejects evolution or an atheist who accepts
evolution (Barnes et al., 2020a). In a 2020 study, members of
our research team surveyed students about their evolution
acceptance and perceived conflict between religion and science
and found that approximately 30% of biology students did not
accept the evolutionary tenet that all life shares a common
ancestor and over half of the sample did not think it was possi-
ble for someone to believe in God and accept evolution (Barnes
et al., 2020a).

Growing evidence suggests that there is a secular culture in
academic biology environments that can affect Christian indi-
viduals in those spaces. Even though the majority of undergrad-
uate biology students in the United States are Christian (Barnes
et al., 2021c¢), there is a strong underrepresentation of Chris-
tians in visible and privileged positions in biology. The majority
of biology instructors do not identify as Christian (Larson and
Witham, 1998; Liu, 2009) and only 4.7% of evolutionary biolo-
gists report believing in a higher power (Graffin and Provine,
2007); thus, the individuals with the most power and prestige
in undergraduate biology classrooms, and who establish the
cultural norms for a discipline, are likely to not be Christian.
This creates an overwhelmingly secular culture in academic
biology in the United States (Larson and Witham, 1998; Liu,
2009) that contributes to Christians feeling stigmatized, even as
they exist in a majority at the undergraduate level.

Stigma against Christians has been reported by undergradu-
ates, graduate students, and faculty in academic biology contexts
in the United States. Christian undergraduate students report
instances of undergraduate biology instructors saying anti-reli-
gious statements and making them feel like they need to leave
their Christian identity outside of the biology classroom (Barnes
et al,, 2017b). Notably, even if biology instructors do not discuss
religion while talking about evolution, which is what most biol-
ogy instructors do (Barnes and Brownell, 2016), Christian stu-
dents assume that instructors will not be receptive to their Chris-
tian identity because they anticipate stigma (Barnes et al., 2017b).
Both graduate and undergraduate Christian biology students
have reported anticipating negative reactions if they were to
reveal their identities to other biologists, including a worry that
they would not be seen as credible scientists if their colleagues
knew they were Christian (Barnes et al., 2017b, 2020c). When
Christian students do reveal their identity to academic biologists,
they can receive negative feedback from their colleagues and
mentors that their Christian and science identities are not com-
patible (Barnes et al., 2021a). However, Christian students also
experience stigma when they choose to conceal their Christian
identity; students report that their mentors, instructors, and col-
leagues make jokes at the expense of Christians without knowing
they are in the presence of Christian colleagues and students
whose sense of belonging can be compromised by flippant
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anti-religious remarks (Barnes et al., 2017b, 2021a). Addition-
ally, for religious graduate students, concealing their religious
identity has been shown to negatively correlate with identifica-
tion as a scientist (Scheitle and Dabbs, 2021). In a recent study
where we explored the experiences of Black Christian graduate
students in biology, these students highlighted the burden of
having to navigate the stigma of their race and their religion in
biology spaces, with many of them indicating that their religious
beliefs helped them deal with systemic racism in science, yet
those religious beliefs also contribute to them feeling othered in
academic biology (Google et al., 2023).

Beyond just self-reports of anticipated and experienced
stigma against Christians in biology, research has begun to doc-
ument the actual cultural stigma that exists against Christians
in academic biology (Ecklund and Scheitle, 2007; Barnes et al.,
2017b; Scheitle and Ecklund, 2018). Though most academic
scientists do not perceive that science and religion have to con-
flict with one another (Ecklund and Park, 2009; Ecklund et al.,
2011), biology faculty themselves have reported having nega-
tive attitudes towards religion, particularly fundamentalist and
evangelical Christian religions (Ecklund et al., 2011; Barnes
and Brownell, 2016). Further, in an audit study, although biol-
ogy faculty did not show a negative bias towards Christian stu-
dents broadly, they rated an evangelical biology Ph.D. applicant
as less competent, less hirable, and less likeable than an identi-
cal applicant who did not reveal a Christian identity (Barnes
et al., 2020c). So, Christian students’ worries and perceptions
are somewhat validated by the self-reported attitudes and
experimental audits of biology faculty themselves.

CSls in Active Learning Courses

Active learning is a broad umbrella term used to describe teach-
ing practices that are distinct from an exclusively passive lec-
ture where students listen to an instructor (Cooper et al., 2017;
Driessen et al., 2020). While active learning can take many dif-
ferent forms, according to Freeman and colleagues (2014),
“active learning engages students in the process of learning
through activities and discussion in class, as opposed to pas-
sively listening to an expert; it emphasizes higher order think-
ing and often involves group work”. A meta-analysis of over
200 studies across undergraduate STEM has shown that active
learning increases student conceptual gains and decreases stu-
dent failure (Freeman et al., 2014), which has prompted
national recommendations to transform undergraduate science
courses into active learning environments (AAAS, 2011; Singer
et al., 2013).

Studies investigating CSIs in the classroom have shown that
when courses incorporate greater opportunities for peer discus-
sion, as active learning courses often do, students with various
CSIs feel they have more opportunities to reveal their identity
to others (Cooper and Brownell, 2016). Additionally, students’
CSIs may be more salient in environments such as active learn-
ing courses because the increased peer interactions may lead to
increased social comparisons and instances of engaging in con-
versations that stray from the primary course content (Cooper
et al., 2018a, 2018b, 2020). Though sometimes that can be
beneficial for building student relationships, it may present
challenges for students with CSIs if they anticipate stigma from
their peers about their identities or if they hold identities that
they perceive are in the minority. For example, our research
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group found that increased group work in active learning
courses can cause students with LGBTQ+ identities to be
reminded of their LGBTQ+ identity more frequently and be con-
cerned about how other students would treat them because of
their identity (Cooper and Brownell, 2016). We hypothesize
that peer interactions during active learning biology courses
may present additional challenges for Christian students as
well.

We want to make clear that the experiences of Christians are
fundamentally different than those of individuals with other
stigmatized identities who are underrepresented in undergrad-
uate biology, such as racial, LGBTQ+, and disability-related
identities that have been subjected to racism, homophobia,
transphobia, and ableism not just in biology, but in all of society
(Bonilla-Silva, 2006; Harpur, 2009; Feagin, 2013; Nadal,
2013). Indeed, Christians are a privileged majority in society, a
stigmatized minority in professional academic biology, and a
stigmatized majority in undergraduate biology learning envi-
ronments, differentiating them from students with other CSIs
that are in the minority both inside and outside the classroom.

However, based on the limited research on the experiences
of Christians in active learning biology, Christian students’
experiences may overlap with those of students with other CSIs
specifically in the context of peer interactions in biology courses
where student identities can influence how they feel contribut-
ing in the classroom. A previous study that surveyed students
found that highly religious students are less comfortable partic-
ipating, have a lower sense of belonging, and feel less scientifi-
cally capable than their nonreligious peers in active learning
biology courses (Henning et al., 2019), which aligns with
research on LGBTQ+ students (Cooper and Brownell, 2016;
Henning et al., 2019) and students with mental health struggles
in active learning courses (M. Cohen et al., 2019). This implies
that, similarly to students with other CSIs, Christian students
may feel their religious identity is especially salient when inter-
acting with peers in their active learning biology courses, and it
seems to negatively affect their experiences.

Thus, we set out to answer the following research questions
through an interview study:

1. How, if at all, do Christian students feel their religious iden-
tity is salient when they are interacting with their peers in
their undergraduate biology courses?

2. To what extent and why do Christian students reveal or con-
ceal their religious identity when interacting with their peers
in undergraduate biology courses?

3. How, if at all, do Christian students experience stigma about
their religious identity when interacting with their peers in
their biology courses?

Should the experiences of Christians in biology be
considered an issue of inclusion?

Some may argue that it is unnecessary or even problematic to
discuss Christians as a stigmatized group and seek to reduce
stigma against Christians in biology. We acknowledge that
Christianity has at times been weaponized against marginalized
and minoritized groups in society, specifically indigenous
groups, women, and LGBTQ+ individuals, and in no part con-
done these actions (Ronda, 1977; Ruether, 1998; Bjork-James,
2019). However, we assert that there is benefit to considering
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Christianity as a stigmatized identity within biology for three
reasons.

First, we posit that the perceived conflict between religion
and science leads to barriers in scientific literacy and accep-
tance of science in the general public; if Christians feel stigma-
tized and antagonized in science classes, then they will likely
adopt anti-science attitudes, which can negatively affect policy
and funding decisions for science (Prewitt, 1982; Motta, 2018).
Second, we argue that to maximize inclusion, it is important to
consider inclusive practices for students even in majority groups
— especially when they are known to become the minority at
higher ranking positions in academic biology. For instance, the
experiences of women in biology have been identified as an
equity issue because even though they make up over 60% of
undergraduates in biology courses (Eddy et al., 2014; Eddy and
Brownell, 2016; Cooper et al., 2018b), they become increas-
ingly underrepresented at higher ranking professional positions
within academia, likely due to systemic inclusion issues, similar
to Christians in biology (Wilkins-Yel et al., 2022; Schmader,
2023). Further, many Christian students do not realize that
they are in the majority in undergraduate biology courses
because Christianity likely operates as an invisible majority;
since at the professoriate level Christians are the minority, biol-
ogy instructors may cue that everyone is secular, making Chris-
tian students perceive that they are underrepresented in the
class even though they are likely part of the majority (Barnes
et al., 2017b). The perception of underrepresentation is suffi-
cient to impact Christian student behavior and experiences in
biology. Third, there is strong evidence that making college
biology classrooms more inclusive for Christians will dispropor-
tionately benefit racially underserved students such as Hispanic
and Black students. Black and Hispanic students tend to be
more religious than white students (Barnes et al., 2020b;
Scheitle and Dabbs, 2021) and Black graduate students in biol-
ogy are majority Christian and struggle with the anti-Christian
narratives in the context of academic biology (Google et al.,
2023). Therefore, understanding and improving the experi-
ences of Christian students in biology could disproportionately
benefit racial minorities and help increase diversity in STEM,
providing additional motivation to recognize and study Christi-
anity as a stigmatized identity in biology.

Additionally, in this study, we decided to focus on Christian
students specifically, rather than religious students broadly, for
three main reasons. First, other religions are stigmatized differ-
ently than Christianity, which means that the experiences of
non-Christian religious students during peer interactions in
biology may differ from those of Christian students. In the
United States, Christianity is primarily only stigmatized in sci-
ence environments, whereas other religions such as Islam and
Judaism are stigmatized in society more broadly through
anti-Semitism and Islamophobia (Sunar, 2017; Casey, 2018;
Mitchell, 2021; Mohamed, 2021). Therefore, the experiences of
Muslim and Jewish students as stigmatized groups outside of
the classroom may impact their experiences within the class-
room, which may warrant that their experiences should not be
collapsed with Christian students. Secondly, in this study, we
explore the experiences of Christian students through the lens
of CSIs, and exploring the experiences of students with other
religious identities through that lens may not be as useful since
other religious identities are often more visibly apparent.
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Though some Christians wear crosses, in other religions, like
Islam, it is customary for many or most followers to visibly
indicate their religious identity (e.g., kippah, hijab; Lipka
and Theodorou, 2016; Rahmath et al., 2016), which means
those identities may not function as CSIs in the same ways that
Christianity does. The concealability of those religious identities
often differs by gender and religiosity as well (Rahmath et al.,
2016; Pew Research Center, 2017; Schrijvers, 2020), adding
further complexity and variability in the experiences of individ-
uals with those identities. Third, religion is not a monolith.
Within Christianity alone, individuals’ experiences and perspec-
tives can differ based on their religiosity and the specific denom-
ination they subscribe to (Exline, 2003; Martin, 2010; Jensen
et al., 2019; Scott et al., 2022), and other religions have differ-
ent denominations, sects, and traditions as well that likely con-
tribute nuance to the experiences of students with those identi-
ties. We therefore decided to explore the experiences of
Christian students specifically rather than religious students
broadly not for lack of interest, but because we realized that the
experiences of Christian students are already quite variable and
students with non-Christian religious identities warrant their
own studies.

METHODS
All research was approved by Arizona State University’s Institu-
tional Review Board (protocol 00014955).

Recruitment
We recruited undergraduate students who identify as Christian
at a research-intensive university in the southwestern United
States. To recruit students, we emailed instructors teaching
upper-division biology courses during the fall 2021 and spring
2022 semesters asking if they would forward a recruitment
email to students currently enrolled in their courses. Twelve
instructors teaching a variety of courses, including Evolution,
Animal Physiology, Ecology Genetics, Cell Biology, and Bioeth-
ics, agreed to forward a recruitment email to their students.
The recruitment email stated that we were interested in
learning about the experiences of religious students in biology,
and it requested that religious students volunteer to participate
in a 30- to 60-minute interview about their experiences in
exchange for a $20 Amazon gift card. The email then asked
students to complete a brief survey if they were interested in
participating in the study. Students who completed the survey
were sent a link to sign up for an interview appointment, and if
they signed up, they were sent an additional link to attend the
virtual interview at their selected time. Though we recruited
students with a series of religious identities, we will only be
describing interviews conducted with Christian students for the
reasons described above.

Pre-Interview Surveys

In our pre-interview survey, we asked students a variety of
questions about their personal demographics and beliefs. First,
we asked each student to select their religious identity, and we
then asked the students who identified as Christian to select
the denomination of Christianity they most closely identified
with from a list of options. Additionally, we used four items
from a previously published instrument to assess student reli-
giosity based on their religious beliefs and religious behavior
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(A. B. Cohen et al., 2008). For example, students were asked
to rank how much they agreed with statements regarding their
church attendance and belief in God on a Likert scale of
“Strongly disagree” to “Strongly agree.” We then calculated
students’ composite average for their religiosity by assigning
each Likert scale response a numerical value (Strongly dis-
agree = 1, Disagree = 2, Neutral = 3, Agree = 4, Strongly agree
=5) and averaging them.

We also collected data on students’ views on evolution.
Some Christian students’ views on evolution may conflict with
what is taught in biology courses and could therefore impact
their experiences during peer interactions in those courses.
Thus, we included a question from previously published instru-
ments intended to help determine individuals’ views on evolu-
tion and religion (Yasri and Mancy, 2016; Barnes et al., 2020a).
In that question, we provided students with a list of statements
about evolution and asked them to select the statement that
most closely aligned with their beliefs about evolution and reli-
gion. Each statement corresponded with a particular view of
evolution. The list of statements and each statement’s corre-
sponding view of evolution can be found in the Supplemental
Material.

We collected additional demographic information from each
student, including their gender, race/ethnicity, parents’ educa-
tion level, and political identity, to document sociological vari-
ation among the participants. We also asked students about
their year in school, intended career, and if they were majoring
in biology to help us understand approximately how many biol-
ogy classes they had likely taken during their time in college.

All survey questions that we analyzed are included in the
Supplemental Material.

Interviews
At the beginning of each interview, we asked participants to
consider their experiences from all of their current and previous
college and university biology courses, including but not lim-
ited to the course they were recruited from, when answering
our questions. To conduct the interviews, we used the CSI
framework from social psychology (Quinn, 2006), which aims
to understand the aspects of an individual’s experiences that
are unique to having a CSI, such as identity salience, instances
where someone reveals or conceals their identity, impression
management strategies, and anticipated and experienced
stigma. The CSI framework had been used in a previous study
to understand the experiences of Christian graduate students in
biology programs (Barnes et al., 2021a). We built upon the
interview script that researchers used to elicit information
about Christian graduate students by modifying and adding
interview questions to direct our focus on students’ experiences
during peer interactions in undergraduate biology courses. For
example, to collect data related to the CSI concept of “salience,”
or how noticeable or significant an identity is in a particular
setting, we asked students questions such as “When you are
interacting with peers in your biology courses, are you ever
reminded of your religious identity?” A list of additional con-
cepts we hoped to target in our interviews, as well as an exam-
ple of the questions we asked to target each concept, is shown
in Table 1.

A copy of all the interview questions that we asked partici-
pants can be found in the Supplemental Material.
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TABLE 1. Concepts we sought to understand related to Christian students’ experiences during peer interactions and interview questions

we asked to target each concept

Concealable stigmatized identity (CSI) concepts

Interview questions

Salience (how noticeable or significant an identity is in a
particular setting)

Reveal (an individual’s decision to tell others around them that
they hold a particular stigmatized identity)

Conceal (an individual’s decision to hide a particular
stigmatized identity from others)

Anticipated Stigma (an individual’s concern that others will
view or treat them negatively based on their stigmatized
identity)

Experienced Stigma (the severity and frequency of firsthand
experiences when an individual is treated negatively based
on their stigmatized identity)

Impression Management Strategies (ways in which an
individual controls how others perceive their stigmatized
identities)

Opportunities to Reveal

Benefits of Revealing
Benefits of Being Religious

Disadvantages of Being Religious

“When you are interacting with peers in your biology courses, are you ever
reminded of your religious identity?”

“Can you tell me about instances when you have revealed that you are
religious to one of your peers in your biology courses?”

“Can you tell me about instances in your biology courses when you have had
the chance to reveal to your peers that you are religious, but decided not
to?”

“If you were to tell a peer in your biology courses that you are religious,
would you worry about what they would think about you? Why or why
not?”

“Have any of your peers in your biology courses ever done anything that
made you feel like they did not value you as a person who is religious?”

“Are there particular ways you talk about your religious identity with your
peers to avoid any negative perceptions?”

“Compared to a traditional lecture course, do you feel like there are more
opportunities to reveal your religious identity in courses that incorporate
peer discussion?”

“Talk to me about the potential benefits you see, if any, of revealing your
religious identity to other students in your biology classes.”

“Talk to me about what you perceive are the potential benefits of being
religious when interacting your peers in your biology courses.”

“Talk to me about what you perceive are the potential disadvantages of being

religious when interacting with your peers in your biology courses.”

All interviews were conducted by a single researcher (B.A.E.)
to ensure consistency across interviews. B.A.E. conducted inter-
views with students and reached data saturation (Guest et al.,
2006). In total, 30 Christian students were interviewed about
their experiences in their undergraduate biology courses. All
interviews were conducted via a video-conferencing platform,
and they averaged approximately 40-min in length. Each inter-
view was audio-recorded and professionally transcribed for
data analysis.

Interview Analyses

We used a combination of deductive and inductive coding
methods to analyze the interview transcripts (Cho and Lee,
2014). First, after each interview, B.A.E. took notes on pre-
liminary themes in the data. Once all interviews were con-
ducted, B.A.E. read those notes and all the interview tran-
scripts to compile a list of themes that appeared in the
interviews related to the concepts in the CSI framework that
we were targeting in our research questions, and she drafted
a codebook that included the name and a detailed descrip-
tion of each theme. Then, S.E.B. and M.E.B. each read a
unique subset of three to six interviews to confirm that the
codebook captured the concepts present within them and
revised the codebook. B.A.E. and C.B. independently coded
five interviews and compared their codes to determine if any
further revisions needed to be made to the codebook. Fur-
ther revisions were then made to the codebook based on
observations and discrepancies noted in both rounds of
review. The final codebook can be found in the Supplemen-
tal Material.
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Once the codebook was finalized, B.A.E. and C.B. used it to
independently code five more interviews to ensure that the
codebook was reliable and that the coding could be replicated
by other researchers. The average Cohen’s kappa value for the
five interviews was 0.83, which indicates a high and acceptable
level of agreement (Landis and Koch, 1977). B.A.E. and C.B.
then independently coded the remaining interviews and com-
pared their codes for each interview. If they disagreed on a
code, they discussed the data and came to agreement about
whether the code in question should be counted as present or
absent.

We do not report the frequency of each theme in the
results because our study design was qualitative in nature
and, thus, the frequency may not reflect the true prevalence
among a broader population of Christian undergraduate
students. However, we do indicate when “most” students
(two-thirds or more), “many” students (between one-third
and two-thirds), or “some” students (less than one-third)
mentioned a theme in their interview to help establish the
prevalence of a theme. Additionally, we only report on
themes that were present in three or more (10%) students’
responses. However, themes only reported by two students
are included in the Supplemental Material. All participant
names were replaced with pseudonyms to protect student
identity. Some students’ quotes were lightly edited for
clarity.

Positionality Statement

The authors acknowledge that our identities and ideologies
influence this work. We hold a variety of religious beliefs and
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0 (0.0%)

Extremely Conservative

3 (10.0%)
0 (0.0%)

Agnostic evolution

8 (26.7%)

Bachelor’s degree
Master’s degree

Atheistic evolution

8 (26.7%)

5 (16.7%)

Higher than a master’s degree

*For the corresponding description of each view of evolution, see the Supplemental Material.

Christian student peer interactions

perspectives: one author was agnostic during childhood but is
currently Christian, one author was atheist during childhood
and college but is currently agnostic, one author was Christian
during childhood and college but is currently atheist, and one
author was Christian during childhood and is still currently
Christian.

We were intentional about the roles each author took in
the research process based on their religious identity. For
example, studies have shown that perceived identity simi-
larities and differences between interviewers and partici-
pants can impact the information that participants are will-
ing to share during an interview (Edwards, 1990; Song and
Parker, 1995); thus, B.A.E., who currently identifies as
Christian, conducted all interviews with students. To fur-
ther leverage our religious identities, all four authors
reviewed at least 10-20% of the interview transcripts along-
side the code book to ensure that our interpretations of the
data aligned despite our differing religious identities. B.A.E.
then coded all interviews with C.B., who also identifies as
Christian.

We recognize that some of our other identities and experi-
ences may have impacted this work as well. We all identify as
women. B.A.E., S.E.B., and M.E.B identify as white and C.B.
identifies as Black. We were all undergraduate biology majors,
and B.A.E., S.E.B., and M.E.B. all received graduate degrees in
biology and have taught undergraduate biology courses. Addi-
tionally, some of us hold other concealable stigmatized identi-
ties such as depression, anxiety, and are members of the
LGBTQ+ community, which influences how we think about
concealable stigmatized identities more broadly. One of us who
identifies as a member of the LGBTQ+ community has experi-
enced trauma related to Christians who ascribe to anti-LGBTQ+
Christian doctrine. Two of us have received negative messages
from both anti-evolution creationists and antireligious atheists
in response to our prior work.

Despite our different identities and experiences, we all have
a shared philosophy that even though there are some areas of
conflict between religion and science, there is potential compat-
ibility between them and that we want to create inclusive
undergraduate classrooms for all students. We are not propo-
nents of teaching religion or teaching anything that would be
considered antievolution in the classroom; however, we feel
that students’ religious identities and beliefs should be respected
and welcomed in all courses. Those philosophies contributed to
our conception of this work.

RESULTS AND DISCUSSION

Demographics

Of the 30 Christian students who we interviewed, most were
women, White, and had parents who also went to college.
The largest groups of students were nondenominational
Christians, were politically liberal, and accepted evolution.
Participants scored an average of 4.2/5 on our religiosity
scale, indicating an overall high religiosity of the sample.
Participants were predominantly biology majors (29/30),
and half of them were in their junior or senior year of col-
lege. Half also planned to become healthcare professionals
in the future. A full summary of the demographic informa-
tion that we analyzed from the 30 participants is shown in
Table 2.
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Finding 1: Many Christian undergraduate biology
students felt their religious identities were salient
during peer interactions, and they felt they had more
opportunities to reveal their religious identities in
courses that incorporate peer discussion.

Many Christian undergraduate biology students felt their
religious identities were salient during peer interactions;
saliency increased when specific topics in biology were
discussed

Christian students felt that peer interactions increased the
salience of their religious identities in their biology courses.
Many students explained that their religious identity was partic-
ularly salient when they discussed specific biological topics with
their peers. As seen in previous investigations of Christian stu-
dents in biology (Barnes et al., 2017b), many students reported
that they are reminded of their religious identity during peer
discussions about evolution and bioethics. Students explained
that those topics are unique both because they have the poten-
tial to conflict with their religious identity and because their per-
sonal opinions about those topics are informed by their religious
identity. For example, Brooke, who accepts evolution, said:

Brooke (nondenominational): “[I'm usually reminded of my
religious identity] during the evolution unit when things start
getting brought up about creationism and how species evolve.
I think that starts really getting at religious beliefs and how
some people think they will not coincide with scientific
discovery.”

Similarly, Olivia, who also accepts evolution, explained:

Olivia (nondenominational): “When we talk about subjects
like evolution, people start talking about their own opinions
on it. 'm reminded of my own religious identity because I
know that my opinions are somewhat informed by my reli-
gion, and I'm reminded that other peoples’ opinions are also
formed by their religion, or their lack thereof.”

Later in our interview with Olivia, when we asked whether
she was reminded of her religious identity during discussions
about any other topics, she replied, “In bioethics, yes. Because
when we talk about things like informed consent, or when
can a human consent to things, when is it taking away
another human’s rights, it definitely reminds me of abortion
debates.”

Further, some students explained that their religious iden-
tity was salient, not because of particular topics of discussion,
but because of differences between themselves and other stu-
dents that were revealed through peer interactions and conver-
sations in biology environments more broadly. For example,
Kristin, an LDS! student, stated that she is reminded of her
religious identity during peer interactions in biology because
she observes “what other people wear or how they act” during
conversations and notices differences between their behaviors
and her own. Thus, simply talking to peers in their biology
courses reminded some Christian students of their religious
identity.

!Member of the Church of Jesus Christ of Latter-Day Saints
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This finding implies that Christian students’ religious identi-
ties are salient during peer interactions in biology courses
broadly but are especially salient during peer interactions cen-
tered around discussions of particular topics that are directly
related to the tension between Christianity and science.

Compared to traditional lecture courses, Christian
students have more opportunities to reveal their religious
identities in courses that incorporate peer discussion

In contrast to traditional lecture courses, most students stated
that they had more opportunities to reveal their religious iden-
tity in courses that incorporated peer discussion, and they cited
multiple reasons for why this was the case. Many students
reported they had more opportunities to reveal their religious
identity in courses that incorporated peer discussion simply
because they had “more communication” with other students in
those courses, in part because of “small group discussions,” and
because “having discussion allows a space for revealing one is
religious.” For example, Macie explained that when students
talk to each other more in their science courses, religion is more
likely to come up in discussion:

Macie (nondenominational): “If my peers and I are talking
more frequently versus sitting and listening to a lecture, then
obviously we're going to be discussing all sorts of topics and
fleshing things out...Most of the time when I'm in science, 'm
thinking about God and I'm thinking about his involvement in
the design of all sorts of scientific concepts. So, the more that
I talk to people, the more my thoughts about God’s involve-
ment in science are going to come up, and the more opportu-
nities there are to share them.”

Some students, like Molly (LDS), also felt they had more
opportunities to reveal their religious identity in courses with
peer discussions because they are often closer to their peers and
“develop friendships and relationships with them” in those
courses.

Though most students felt that they had more opportunities
to reveal their religious identity in courses that incorporated
peer discussions than in traditional lecture courses, some stu-
dents reported that they did not perceive that they had the
opportunity to reveal in either course modality. Those students
explained that even when their biology courses incorporate
peer discussions, their religious identity is not relevant to most
course discussions, so they do not perceive an opportunity to
reveal it. For instance, Erica said:

Erica (Protestant): “In these discussions...we speak about spe-
cific events or specific processes...I just don’t think [religion]
really comes up in many of these peer discussions because we
have a focused goal.”

Likewise, Trinity said:
Trinity (nondenominational): “It’s not something that I would
bring up in a discussion post. Like if we had to discuss things

in class, it’s really the last thing I would bring up because it’s
not immediately relevant.”

STEM environments have frequently been described as
neutral or even “chilly” spaces where discussions of personal
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identities are absent (Malcom and Feder, 2016; Wilkins-Yel
et al., 2022). That coupled with the secular culture of biology
may contribute to students feeling that even when they are
engaging in more conversations with their peers, their religious
identity does not feel relevant.

In summary, most students felt they had more opportuni-
ties to tell their peers that they are religious in courses that
incorporate peer discussion because students in those courses
talk to each other more often and develop closer relationships
with each other.

Finding 2: Even though Christian students perceive
potential benefits from revealing, they anticipate
stigma and rarely reveal their religious identity when
interacting with peers in their biology courses.

Christian students perceive that revealing they are
religious during peer interactions in biology courses

can be beneficial

We found that Christian students perceive various benefits of
being religious and revealing that they are religious during peer
interactions in their biology courses. Similarly to Christian grad-
uate students (Barnes et al., 2021a), some students expressed
that by revealing their religious identity, they could correct mis-
conceptions about religious individuals in biology and show
both their religious and nonreligious peers that it is possible for
someone to believe in science and also be religious. For instance,
Melody (Catholic) explained that telling peers in her biology
course that she is religious is beneficial because she could “show
them a new background” and prove “that you can be religious
and study evolution openly.” In another example, Camila said:

Camila (Catholic): “One benefit [of revealing] is changing the
stereotype that people who are religious can’t believe in sci-
ence...showing that we can believe both might make other
people feel valid in their identity as both a religious person
and a scientist.”

We also found novel reasons why students felt it was benefi-
cial to reveal to their peers that they are religious. For example,
many students claimed that a benefit of revealing is that they
could find peers who are also Christians. For instance, Sofia
(Protestant) said, “A huge benefit to me would be if I were to
tell someone that I was Christian, and they were also Christian,”
and similarly, Daniel said:

Daniel (LDS): “the biggest [benefit] is there are so many mem-
bers of my church at [my institution]...sometimes I'll say some-
thing about church and someone else will say, “Oh yeah, 'm
also a member of that church. I go to this other congregation.”

This finding is unsurprising; previous studies on homophily,
or the tendency for individuals to be drawn towards others who
are like them, have shown that similarity fosters connection,
and people’s personal networks tend to be largely homogenous
in regards to many sociodemographic, behavioral, and personal
characteristics (McPherson et al., 2001). Though Christian stu-
dents may find it beneficial to find other Christian students in
many of their courses, it may be particularly helpful in biology
environments because they seem to perceive they are in the
minority in those contexts despite likely being in the majority.
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More surprisingly, some students felt they benefitted when
their peers revealed that they were religious, regardless of
whether their peer was also a Christian. For instance, when asked
how revealing her religious identity to her peers may be benefi-
cial, Amie (LDS) said, “I feel like a huge potential benefit would
be making somebody else comfortable enough to reveal [their
religious identity] as well.” Christian students may feel they ben-
efit from finding other religious peers regardless of the peers’ reli-
gious identity because they often perceive they are in the minority
as a religious individual in biology, not just as a Christian individ-
ual in biology, or perhaps Christian students suspect that if
revealing their religious identity is beneficial for them, their peers
may also benefit from revealing their own religious identities.

Finally, many students said that revealing their religious
identity to peers in their biology courses is a vulnerable experi-
ence, so it is beneficial because it helps them grow closer to and
“strengthen [their] friendships” with their peers. For instance,
Macie discussed that revealing that she is religious allowed her
to build deeper friendships with her classmates:

Macie (nondenominational): “I think that [revealing my reli-
gious identity] would cultivate deeper friendship, like reveal-
ing any information does. The more information you reveal
towards other individuals, the more vulnerability, usually that
creates closer connection. And I've seen that when I do share
with people.”

Though revealing a stigmatized identity can be risky because
others can respond negatively (Chaudoir and Quinn, 2010;
Lynch and Rodell, 2018), previous studies have shown that
self-disclosure, or revealing personal information to another
person, plays an important role in the building and maintaining
of relationships (Altman and Taylor, 1973). Additionally,
self-disclosure correlates with liking others more; people like
others more who disclose more, people disclose more to others
who they like, and when people disclose to others, they like the
others to whom they have disclosed more afterwards (Collins
and Miller, 1994). Thus, it makes sense that Christian students
felt that revealing helped them deepen their relationships with
peers in their biology classes, specifically when those who they
revealed to reacted positively despite the stigma against Chris-
tians that is present in biology environments.

Because we found that students have more opportunities to
reveal their religious identity in courses that incorporate peer
discussion, students are likely better able to reap these benefits
of revealing in courses that incorporate peer discussion. Because
active learning courses are known to incorporate increased peer
interactions, they are likely spaces where Christian students are
better able to reap the benefits of revealing to their peers. How-
ever, as noted previously, revealing one’s stigmatized identity
can come with tradeoffs, such as experiencing potential stigma
from others. Therefore, to fully grasp how active learning may
impact Christians, it is also important to understand both how
Christian students think their peers will react and how their
peers actually react when they reveal their religious identities.

Christian students anticipate stigma during peer
interactions in their biology courses

Despite perceiving that revealing their Christian identity during
peer interactions can be beneficial, most students expressed
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that they anticipate a negative social evaluation of their identity
when telling their peers that they are religious.

As we have seen in previous studies (Barnes et al., 2017b,
2021a), most students worried that if they were to reveal that
they are religious, their peers would judge, stereotype, or make
assumptions about them. For example, many students expressed
concern that if their peers found out they were religious, their
peers would assume that they “do not accept scientific topics”
such as evolution. Many students also worried their peers would
think they were less scientifically capable or could not be a scien-
tist because they are religious. Other students felt that their peers
may make false assumptions about them beyond their scientific
beliefs and capabilities. For example, some students said they
thought their biology peers would assume they are controlled by
their religion or “don’t form [their] own opinions.” Similarly,
some students worried that their peers would view them as
“naive” individuals who “ignore evidence” or “bury their heads in
the sand” because they are religious, which may have been par-
ticularly prevalent due to the context of biology courses and the
stereotype that religious individuals do not accept science. Some
also said they worried that if they revealed that they are religious,
their peers would think they would “try to invite them to church”
or try to convert them. Others expressed concern that if their
peers knew they were religious, their peers may assume they are
“judgmental,” “condescending,” or “closed-minded” towards oth-
ers and their beliefs. Finally, some students were concerned that
their biology peers may apply stereotypes to them based on their
specific Christian denomination. For instance, Megan expressed
that she worried her peers would associate her with the actions
and proclaimed attitudes of the Catholic church:

Megan (Catholic): “Catholics don’t have the best image. So, I
do worry, okay, well, they know that I'm Catholic, do they
think that I support these bad things?...There are years of
homophobia and racism embedded into the actual religion...I
would just hate for someone to have that idea of me...If they
think that 'm someone who believes in those ideologies, then
it would just make me feel so terrible.”

Beyond stereotypes, many students worried that revealing
their religious identity would negatively impact their relation-
ships with their peers. As seen with Christian undergraduate
students in biology more broadly (Barnes et al., 2017b), many
students worried that revealing their religious identity during
peer interactions could lead to “arguments,” “conflict,” or “ten-
sion” with their peers, especially if their peers strongly dis-
agreed with their faith. Jamie expressed that idea when they
said, “When you talk about religion in a biology course..., fight-
ing and really heated arguments are a huge risk.” Many also
worried that their peers may exclude them from study groups
and group projects or may choose not to “talk to [them] or sit
by [them] anymore” after finding out they are religious. For
instance, Ira emphasized that she worried her education would
be negatively impacted if she told her peers she was religious
because they would assume she is someone who “must not
believe biology, [even though] that’s completely false”:

Ira (nondenominational): “I don’t like when people put me in
a box and I'm not able to get out...because I don’t think it
should be my job to justify my religious beliefs to other people.

23:ar7, 10

I don’t want my education to be affected because of the box
that somebody else puts me in.”

Additionally, some students were concerned that, by reveal-
ing they are religious, they may make their biology peers feel
uncomfortable because it is typically assumed that most people
in biology are not religious. For instance, Olivia explained that
her revealing may make her peers feel uncomfortable if they
have had negative experiences with other religious individuals
in the past:

Olivia (nondenominational): “I think a lot of Christians here in
America are very homophobic or prejudiced against people
who don'’t live the same way that they do, and I don’t want
somebody to think that I would judge them in that way. So
that’s concerning to me because if I say, “Well, I'm Christian,”
and they’ve had poor experiences with Christians being hate-
ful before, then I don’t want them to feel uncomfortable.”

All in all, we saw that during peer interactions in their biol-
ogy courses, most students anticipated stigma about their iden-
tities in the form of stereotypes, social consequences, or poten-
tial conflict and tension.

Most Christians rarely reveal their religious identity

to peers in their biology courses

Students’ anticipated stigma seemed to impact their tendency
to reveal their religious identity to their peers. Even though stu-
dents recognized that revealing their religious identity could be
beneficial, most reported that they did not reveal to peers in
their biology courses, and many said that they never or rarely
reveal because of the stigma they anticipate when doing so. For
instance, Diego (Catholic) explained that he had never revealed
to a peer in his biology class, and, when asked why, he said,
“Religious people that study science can be looked down
upon...I don’t want to be associated with the concepts and
biases people may have towards religious people.” Another stu-
dent, Lori, also expressed that her fear of stigma reduced her
willingness to reveal her religious identity specifically in biology
courses when she said:

Lori (nondenominational): “It is very scary to bring up any-
thing regarding faith...especially in biology where most peo-
ple are very academically minded and don’t believe in God.
You do fear that people will stereotype you as judgmental,
conservative, or not one to have fun or talk about certain
things. So anytime those situations come up where I can men-
tion my faith, I do hesitate and I wonder, ‘Is this going to
change how they perceive me, or will we still be friends, or will
they get annoyed and ignore me?”

Some students also explained that they never or rarely
reveal their religious identity to their peers because they feel as
though it would be strange or unnatural to bring it up during
their peer interactions. For instance, Sofia explained that she
rarely tells her peers that she is religious because religion does
not come up in discussions with them:

Sofia (Protestant): “[Religion is] not something that most peo-
ple come up to you and ask about...We tend to talk about other
things in our lives or about ourselves, not necessarily religion.”
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Students like Sofia often mentioned that even though they
discuss noncontent material with their peers during their
biology courses, they do not discuss the topic of religion. It is
possible that these students unconsciously attempt to conceal
their religious identity to avoid stigma from their peers by dis-
cussing topics other than religion when conversing with them.
However, as found with Christian graduate students (Barnes
et al., 2021a), many undergraduate students specified that they
would “always be open to mentioning” their religious identity if
an opportunity presented itself. Kristin (LDS) expressed this
idea when she said, “If somebody asked me about my religion, I
would definitely explain, but it’s never really been brought up.”
Similarly, Camila said:

Camila (Catholic): “I don’t think I've ever had an opportunity
to [reveal my religious identity]...I would only talk about it
when it’s relevant to what’s being discussed in the class, and I
don’t think I've ever had an opportunity in which [my identity]
was relevant and I still held back in talking about it because I
didn’t want to.”

In contrast, some students did say that they frequently
revealed their religious identity to peers. For instance, Javier
(Catholic) explained that he “probably talks about [his religious
identity] every day at some point.” Similarly, Iris (nondenomi-
national) estimated that if she were in a peer group of five stu-
dents in one of her biology courses, four of them would proba-
bly know that she was religious because she had revealed to
them previously.

Here, we saw that even though students claimed that their
identities are salient during peer interactions and that they
have increased opportunities to reveal their religious identity
in courses that incorporate peer discussions, most choose not
to reveal their religious identity during peer interactions in
their biology courses. We hypothesize that this inconsistency
may have arisen from a variety of potential factors. Just
because students reported that their religious identity was
salient during particular peer interactions in their biology
courses does not necessarily mean they perceive that those
salient times are opportunities for them to reveal. Though
they are personally reminded of their religious identity during
those peer interactions, they may feel uncomfortable due to
anticipated stigma. Additionally, even though students may
be reminded of their own religious identity during a peer
interaction, they may feel their religious identity is not rele-
vant enough to others or to the discussion to warrant reveal-
ing during those interactions, especially given the culture of
STEM environments to often leave identities outside of the
classroom and the secular culture of biology that is not wel-
coming to religious identities. Similarly, though students rec-
ognize that they theoretically have more opportunities to
reveal their religious identity in courses that incorporate peer
discussion, they may not actually recognize those opportuni-
ties to reveal in the moment as they engage with their peers.
In practice, simply talking to their peers more often in their
biology courses may not actually be enough for Christian stu-
dents to feel they are able to reveal their identity during those
discussions.
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Various factors impact students’ willingness to reveal their
religious identity to their peers in biology courses, and
when they reveal, they often do so in particular ways to
avoid negative perceptions
Most students reported that they would be willing to reveal
their religious identity to peers in their biology courses if it was
relevant to the conversation. However, a variety of factors
beyond relevance also impacted students’ willingness to reveal
to their peers. As found in our previous study on Christian grad-
uate students (Barnes et al., 2021a), many students in this
study reported that they would reveal if their peer seemed
“open-minded,” “accepting,” and willing to respectfully listen to
them, but they would not reveal if their peer seemed “closed-
minded,” “critical,” or “aggressive” towards others’ views. Many
students also expressed that they would be more willing to
reveal to someone if “they considered them a friend” than if
they had recently met the peer or if they were just “acquain-
tances.” Finally, many students said that they would reveal that
they are religious if they knew their peer was also religious.
Notably, some students also said they would reveal if they
felt that doing so could help their peer learn more about Chris-
tianity. For example, Levi (Protestant) explained that he felt his
biology classes provided an opportunity to share his religion
with his peers by “planting the seed,” and Allan expressed a
similar sentiment:

Allan (LDS): “Maybe someone is curious about religion, and
they want to learn more. I think me being able to reveal my
religious identity could help them find more fulfillment or
happiness in their life.”

Here, we saw that even though some Christian students
anticipate stigma when revealing their religious identity
because they do not want their peers to think they are trying to
convert them, some Christian students do reveal in hopes of
introducing others to Christianity. Thus, we see that some stu-
dents fear being associated with actual behaviors of some of
their Christian peers in their biology courses.

When students did decide to reveal to peers in their biology
courses, most of them reported trying to do so in particular
ways by using impression management strategies (Chaudoir
and Quinn, 2010). Impression management strategies can help
students with CSIs to avoid the negative stereotypes and stig-
matization of their personal identities when they reveal their
identities to others. Like Christian graduate students (Barnes
et al., 2021a), many students in this study reported that when
they revealed to their peers, they often used self-group distanc-
ing strategies (Roberts, 2005) by pointing out aspects of their
own character or behaviors that separate themselves from neg-
ative stereotypes their peers may hold against religious individ-
uals. For example, some said that, when they tell their peers
that they are religious, they explicitly state that they also accept
science. Some also explained that they tell their peers they have
progressive political views when they reveal to distance them-
selves from stereotypes about religious individuals’ political
beliefs. Similarly, some students explained that when they
reveal to their peers, they indicate that even though they are
religious and believe in the foundational ideals of Christianity,
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they do not believe in some of the controversial ideas and
behaviors of their church, its leaders, or its followers. Addition-
ally, some undergraduate students in this study described that
when they revealed to peers in their biology courses, they
would intentionally speak positively about their religion to shut
down any negative perceptions from their peers (Roberts,
2005).

We also found various novel impression management strat-
egies that undergraduate students used when revealing. For
example, many students explained that when they talk about
their religious identity in a biology class, they are careful not to
push their religion on their peers, and they make it clear they
are not trying to convert them. For instance, Connor expressed
that he would talk about his religion with his peers if they were
to bring it up, but he would not discuss it without prompting:

Connor (nondenominational): “I guess I'm just not the type of
person who really wants to push my beliefs on top of every-
body. Even with my friends, if they want to talk about God or
get closer to God, I'm not the one who usually brings it up
because I don’t want to be the one who's forcing my way onto
them. But if they do bring it up, then that’s when I'll jump in. I
think that’s more inviting and not as overbearing.”

Again, here, we found that even though some students
wanted to reveal their religious identity to encourage their
peers to consider becoming religious, many other students
actively attempt to reveal in a way that separates themselves
from stereotypes related to converting others.

Some students also said that they discuss their religious
identity casually or in a “laid back” manner when they reveal
to peers in their biology courses by making it seem as if their
faith is “not a big deal” to them or by revealing more general
information about their religiosity rather than specific details
about their religious affiliation, practices, or beliefs. For exam-
ple, Maria (nondenominational) explained that she is com-
fortable telling her peers that she attends church but does not
feel comfortable stating that she believes in God. In another
example, Amie explained that she would feel comfortable tell-
ing her peers about the morals she holds because of her reli-
gious identity, but would not feel comfortable sharing that she
is LDS:

Amie (LDS): “I don’t ever reveal exactly what church I'm from,
but I'll reveal my philosophies...I wouldn’t feel comfortable
just going out and saying I'm a member of the Church of Jesus
Christ of Latter-day Saints, but I would feel comfortable talking
about how it's important to love everybody as you would love
yourself and how it is important to always be honest and kind.”

To summarize, various factors impact whether a Christian
student is willing to reveal their religious identity to peers in
their biology courses, including the open-mindedness of the
peer, the closeness of their relationship with the peer, and the
peer’s religious identity. Additionally, when they do reveal,
Christian students use specific impression management strate-
gies to avoid negative perceptions that they may expect their
peers to hold due to the stigma against Christians and secular
culture in academic biology environments.
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Finding 3: Christian students experience less stigma
than they anticipate when interacting with their peers
in biology courses.

Previous studies have found that Christian students have a mix-
ture of both positive and negative experiences related to their
religion when interacting with faculty members, instructors,
and members of the biology community more broadly (Barnes
et al., 2017b, 2021a). However, we found that despite their
anticipated stigma, few of the Christian students in our study
actually experienced stigma during peer interactions in their
biology courses, and most students who revealed instead had
positive experiences.

Some students did report that they had experienced stigma
during peer interactions in their undergraduate biology courses.
For example, similar to previous studies (Barnes et al., 2017b,
2021a), some students explained an instance in which one of
their peers had assumed that religion and science were incom-
patible. For instance, Camila explained that one of her peers
assumed that religious individuals did not believe in evolution:

Camila (Catholic): “There was a person who was talking about
how they sort of thought it was ridiculous that people who are
religious don’t believe in [evolution] because there’s so much
evidence for it. So, I spoke up and I was like, ‘Well, I'm reli-
gious. And yeah, I believe that there’s a God. And I still think
evolution is real. And I think that it’s a natural thing.”

Some students also expressed that they had heard a peer in
their biology course make negative comments or jokes about
religious people. For instance, Maria (nondenominational)
cited an experience in which someone called religious individu-
als “foolish” during a peer discussion. Similarly, Brandon
explained that he heard some of his peers in a biology course
discuss that “being religious sucks”:

Brandon (Catholic): “They were just random classmates of
mine. They were discussing evolution and saying, ‘Yeah, I
don’t believe in God, blah, blah, blah.’ It turned into, ‘Being
religious kind of sucks. I'm atheist. I don’t believe in God,” and
more and more of them joined in.”

Here, we saw that, like Brandon, Maria, and Camila, almost
all of the students who experienced stigma only experienced it
from peers who did not know they were religious. Thus, it is
likely that their peers made assumptions that students in a biol-
ogy course would not be religious, and because Christianity is
concealable, people inadvertently made negative comments
about religious individuals without knowing that a Christian, or
multiple Christians, were present. However, many students
explicitly stated that they had never experienced stigma when
interacting with their peers in their undergraduate biology
courses when they had revealed that they were religious. For
instance, Trinity said:

Trinity (nondenominational): “My religion is not something
that I've been made fun of for or anything like that...Everyone
is very inclusive and supportive...The way I see it, everyone
just has a neutral disposition to it. They’re not super excited.
They also don’t hate it. They just don’t really care...Everyone
is really easygoing, really supportive, really friendly. And I've
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never faced anything negative because of my faith or anything
like that. So, it’s fortunate. It’s very nice.”

Some even explicitly recognized that they anticipated stigma
during their peer interactions in their biology courses despite
never having experienced any. For example, Molly explained
that her fear of judgment is unfounded based on her personal
experiences with her biology classmates:

Molly (LDS): “Every once in a while, when I'm having discus-
sions with my peers [in my biology courses], there’s this
thought in the back of my mind that they’re going to find out
that 'm religious, and they’re going to be some way about it.
Although, in the time I have mentioned that I'm religious, there
really hasn’t been any pushback, which I think is interesting.
Because [my anticipated stigma is] pretty much unfounded in
my actual experiences.”

In fact, most students reported that they had had a neutral
or even positive experience when they told their peers they are
religious. For instance, after explaining that he revealed his reli-
gious identity to a small group of peers in his biology class,
Allan described his peers’ reaction:

Allan (LDS): “It went really well...No one was overtly object-
ing to my beliefs or challenging me. People had differing opin-
ions, but it wasn’t contentious at all. It was an amicable
conversation.”

Julia explained a more positive experience in which she
became friends with a peer after revealing to them that she is
religious:

Julia (Catholic): “I remember the very first time I met one of
my now friends, we were just talking about religion. She’s
Muslim, so we just had a very nice conversation about our
[religious] upbringing and bringing biology into that, which
was very interesting.”

To summarize, though most Christian students anticipate
stigma from peers in their biology courses about being reli-
gious, comparatively few students had experienced such stigma,
especially when they had revealed that they were Christians.
While this may be because students are not revealing their iden-
tity very often, it also could mean that Christian students’ antic-
ipated stigma does not manifest into actual stigma during peer
undergraduate interactions as it does in postgraduate biology
environments (Barnes et al., 2021a) or with professional biolo-
gists (Barnes and Brownell, 2016, 2018; Barnes et al., 2020c),
perhaps because even if they do not realize it, many of their
peers are religious. Thus, the cultural stigma against Christians
that has been documented in professional academic biology
environments may be less pronounced in undergraduate biol-
ogy environments with interactions between peers at the
undergraduate level.

This difference between anticipated and experienced stigma
is also comparable to the difference between the degree of per-
ceived and actual conflict between religion and science. Chris-
tian students’ anticipated stigma may be increased by either
their personal misconception that religion and science conflict
or a concern that their peers may hold that misconception.

CBE—Life Sciences Education « 23:ar7, Spring 2024

Christian student peer interactions

Therefore, reducing the degree of perceived conflict between
religion and science may also reduce religious students’ antici-
pated stigma during peer interactions in biology courses.

Intersectionality of identities likely impact student
experiences during peer interactions

Student identities do not impact their experiences in isolation.
When individuals have multiple stigmatized identities, their
experiences of stigma related to one identity can differ based on
the other stigmatized identities they hold, adding nuance to
their holistic experiences (Crenshaw, 1989, 1990; Remedios
and Snyder, 2015; Morrow et al., 2020; Chatzitheochari and
Butler-Rees, 2022). Thus, Christian undergraduate students
likely have different experiences during peer interactions in
biology based on their other identities, such as their racial or
ethnic identities.

Though we did not specifically ask students how their other
identities may impact their experiences as a Christian, multiple
students brought up the influence of intersectionality
unprompted. For example, Julia (Catholic) expressed that her
experiences as a Latin* student were highly intertwined with
and hard to parse out from her experiences as a religious stu-
dent when she said, “Because 'm Mexican American, it’s very
hard to disconnect being Mexican from being Catholic.” Simi-
larly, Ira, a South Asian student, explained that the fact that she
is a woman of color deters her from also revealing her religious
identity:

Ira (nondenominational): “I'm a woman of color, and I worry
about my credibility. I think adding religion to that makes
things worse. So, I just don’t even think to talk to other people
about my religion because I'm already a woman of color in
STEM. And I already feel as though when I'm with men, I get
disregarded, and I feel like my voice isn’t heard as much. So, I
think because of that, and because of having lived through
that, I just don’t bother talking about my religious beliefs
because I will face more of that, and I would just rather not.”

Alternatively, Olivia explained that even though she is His-
panic, she passes as white, and that makes her feel less con-
cerned that she may face repercussions when revealing her reli-
gion to her peers:

Olivia (nondenominational): “I don’t really think there’s risks
for me because I'm a Christian and I'm not an ethnic minority
or anything that would make me a target like that...Well, I'm
Hispanic, but I look very white, so I'm basically just a White
girl who’s a Christian. So I think I don’t really face any
repercussions.”

Though the number of students of color in this study was
small, intersectionality still arose as a theme. This implies that
intersectionality is likely an important factor to consider for the
experiences of Christian students who are also racial or ethnic
minorities. This builds on prior work indicating that in graduate
school, Black biology students face stigmatization and negative
experiences based on both their race and religious identities
(Google et al., 2023). Thus, future interview studies should probe
at how intersectionality impacts Christian student experiences in
active learning biology broadly and during peer interactions spe-
cifically. This could be particularly important to diversity, equity,
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and inclusion efforts given that students of color in undergradu-
ate biology classes tend to identify as Christian at much higher
rates than white students (Barnes et al., 2020b).

Overlap in the experiences of Christian students and
students with other CSlIs during peer interactions in
biology

Despite fundamental differences between Christianity and iden-
tities that function as CSIs in broader society, certain elements
of Christian students’ experiences during peer interactions in
biology aligned with previous findings about the experiences of
students with other CSIs. For example, both students with anx-
iety and students in the LGBTQ+ community have reported feel-
ing that their CSIs are more salient in active learning biology
courses when they are asked to talk to their peers, which aligned
with what we saw for Christian students (Cooper and Brownell,
2016; Cooper et al., 2018a). The Christian students we inter-
viewed also found it beneficial to reveal their religious identity
to their peers because doing so could help other students feel
comfortable revealing their religious identity as well, highlight-
ing a tendency to seek connection through similarities that
studies have also found among both LGBTQ+ students and stu-
dents with depression (Cooper and Brownell, 2016; Cooper
et al., 2020). Like graduate students with depression, Christian
undergraduate students’ were more likely to reveal their reli-
gious identity to peers who they had a closer personal relation-
ship with (Wiesenthal et al., 2023). Additionally, most of the
Christian students we interviewed anticipated stigma in the
form of stereotypes, social consequences, or potential conflict
and tension, which echoes studies on undergraduate students
with depression and students who have an LGBTQ+ identity as
well (Cooper and Brownell, 2016; Cooper et al., 2020). We rec-
ognize that even in biology environments, the experiences of
Christian students likely differ from those of students with other
CSIs because of the privilege of being Christian in society
broadly. However, we did find that there are overlaps in the
experiences of Christian students and students with other CSIs
within peer interactions in biology classrooms related to the
concealable and stigmatized nature of their identities in those
contexts, which suggests that similar patterns may emerge for
other concealable stigmatized identities (e.g., being an addict,
being low-income) that would be of interest to explore.

Could providing more opportunities for students to

reveal their identities create more comfortable learning
environments and reduce tension between religion and
science?

Students in this study thought revealing their religious identity
was beneficial because they could find other students who were
religious in their biology classes but students rarely did reveal
their religious identities. Students did not reveal because they
felt their religious identities were not relevant during discussions
and because they anticipated stigma from their peers about their
identity. However, Christian students often comprise more than
half of students in biology classes nationwide (Barnes and
Brownell, 2017; Barnes et al., 2021b), so unlike with other stig-
matized identities, Christian students are a stigmatized majority
in undergraduate biology classes. Therefore, if they were to
reveal their identity to their peers, they would be likely to find
similar others, which could help reduce their anticipated stigma.
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Previous studies have suggested that working with similar others
can benefit individuals with particular gender or racial identities
and academic performance levels because it can minimize
potential distractions from social conflict such as gender bias or
racism (Tatum, 1997) and can also allow struggling students to
make higher reasoning gains (Jensen and Lawson, 2011). Thus,
Christian students may also benefit from finding and working
with similar others in their academic science environments.
Interestingly, Christian students mostly experienced stigma
from peers who did not know they were religious, so being able
to reveal their religious identity might reduce their experiences
of stigma. When nonreligious biology students become aware of
other students’ religious identities, they may be less likely to
make jokes or outwardly support negative stereotypes about reli-
gion when discussing topics relevant to those identities like evo-
lution. Indeed, a major motivation that Christian graduate and
undergraduate students have for revealing their identity in the
biology community is to reduce negative stereotypes about
Christians within the community (Barnes et al., 2017b, 2021a).
This may be an effective impression management strategy: in
one of our prior studies, learning about religious scientists
reduced some nonreligious students’ negative stereotypes about
their religious peers in science (Barnes et al., 2017a). Thus, if
students had more opportunities to reveal their identities by
incorporating peer interactions into biology courses where reli-
gion is especially relevant, like when learning evolution, this
may allow nonreligious students to see more examples of reli-
gious biology students, which could reduce their negative stereo-
types and ultimately reduce Christian students’ feelings of antic-
ipated and experienced stigma. A previous study proposed that
providing students opportunities to discuss their religious identi-
ties and have open interfaith dialogue could be beneficial to pro-
mote religious inclusion at universities more broadly (Boucher
and Kucinskas, 2016), and our results suggest they could be par-
ticularly beneficial in biology environments in the United States.
Additionally, in a 2023 study, researchers proposed that in
Argentina, scientists are not prejudiced against religion, yet
much like in the U.S., there is a perception of conflict between
religion and science in the public that causes religious scientists
to conceal their identities, ultimately allowing the cycle of per-
ceived conflict to continue (Fitz Herbert et al., 2023). Thus, pro-
viding opportunities for individuals to talk about their religious
identity may be beneficial in science contexts outside of the
United States as well. It is important to note that revealing a
stigmatized identity is a complicated personal decision, and
more research is needed to determine whether increasing Chris-
tian students’ opportunities to reveal their identities would ben-
efit them. However, this study continues to highlight that reli-
gious identity is an important identity to consider in the goal for
making biology education environments more inclusive.

Considerations

Giving students structured opportunities to reveal their identi-
ties could differentially impact others in the classroom, and
future studies should explore this possibility. For instance, expe-
rienced stigma may be higher for students with non-Christian
religious identities that are stigmatized not only in biology but
also in society, so having opportunities to reveal their religious
identity may lead to more negative experiences for students
with non-Christian religious identities. Additionally, Christian
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students revealing their identities may have negative impacts on
students with other identities that have been historically
oppressed and stigmatized within some Christian cultures. For
example, LGBTQ+ students may feel they cannot be themselves
around Christian students and, thus, could face adversity if their
Christian peers revealed their religious identities more fre-
quently in biology courses; in a previous study of LGBTQ+ stu-
dents in biology, LGBTQ+ students highlighted that they avoided
sitting next to any student in class who looked like they could be
religious because of a fear that they would end up having to
work with someone who was homophobic or transphobic,
although they did acknowledge that not every religious person
was anti-LGBTQ+ (Cooper and Brownell, 2016). However,
Christian students in this study shared this exact anxiety that
their LGBTQ+ peers would perceive them as unaccepting if they
knew they were Christian. In diverse classes with students who
hold multiple identities that are marginalized in different ways,
yet potentially intersect with each other, instructors need to be
thoughtful about how the group dynamics may shift when
increased interactions among students in active learning are
expected. There simply is not sufficient research to point instruc-
tors to how students will be differentially affected by having
other student groups reveal their invisible identities.

Having the opportunity to reveal one’s identities in the con-
text of an undergraduate course may also benefit students with
other stigmatized identities besides Christianity. As of 2021,
most college students are members of Generation Z, the gener-
ation of individuals born between the mid-1990s and early
2010s (McCrary, 2021). As a whole, members of Generation Z
tend to embrace the unique identities of others and have greater
openness to understanding those who are different than them-
selves (Francis and Hoefel, 2018). Though this does not allevi-
ate individuals’ anticipated stigma when revealing, it does
mean that students with a variety of CSIs may experience less
stigma than they anticipate from their peers. Thus, by providing
students more opportunities to share information about them-
selves with their peers, biology instructors could potentially cre-
ate open, inclusive, and comfortable learning environments
that lessens that anticipated stigma for students with various
CSIs beyond Christianity.

Limitations/Future Studies

This study was conducted at one public research-intensive insti-
tution in the southwest United States. Future studies could
broaden the sample to conduct quantitative or further qualita-
tive work on the experiences of Christian undergraduate stu-
dents during peer interactions at a variety of institutions nation-
wide to produce more generalizable results. Additionally, the
institution we recruited from is located in a state that is neither
highly religious nor highly secular (Lipka et al., 2016). Studies
have shown that students tend to be more respectful and toler-
ant of religious individuals if religious practice is prominent or
commonplace in their area (Ipgrave, 2012). Thus, it may be
important for future studies to investigate Christian students’
experiences during peer interactions in biology courses at spe-
cific institutions located in areas with different religious demo-
graphics. For instance, Christian students may have different
experiences during peer interactions in their biology courses if
they attend a university located in a state with particularly low
or particularly high proportions of religious individuals.
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As we already mentioned, we explored the experiences of
Christian students broadly and did not specifically ask students
about the influence of intersectionality on their experiences
during peer interactions in their biology courses. Despite that
limitation, intersectionality still arose as a theme in our analy-
ses, which suggests that exploring the experiences of Christian
students during peer interactions through an intersectionality
lens may be an important next step to fully understanding
Christian student experiences in that context.

In this study, we also did not investigate the experiences of
students with non-Christian religious identities, and we encour-
age caution when trying to generalize our findings to students
with other religious identities. In future studies, it would be
important to investigate the experiences of non-Christian reli-
gious students during peer interactions in biology so we can
better understand how active learning biology courses impact
those students, too.

Similar to many institutions nationwide, the university that
we recruited from held all courses online for multiple semesters
between Spring 2020 and Spring 2021 due to the COVID-19
pandemic. In our interviews, we asked students to consider
their experiences from all undergraduate biology courses that
they have taken thus far when answering our interview ques-
tions, and we emphasized that we were most interested in hear-
ing about their experiences during in-person biology courses.
However, due to the online instruction format adopted during
the pandemic, students may not have had as many in-person
experiences to draw from when responding to our interview
questions, which may have impacted some of our results. Thus,
future studies could investigate Christian students’ experiences
during peer discussions in future semesters to see if our findings
replicate when students have had more in-person biology
courses and ultimately more in-person peer interactions.

Additionally, to increase the likelihood that students had
taken multiple in-person undergraduate biology courses, we
only recruited from upper-level courses. It is possible that this
may have skewed our results regarding the amount of stigma
that Christian students experience in their undergraduate biol-
ogy courses because students who experienced stigma early on
in their undergraduate career may have left the biology pro-
gram before reaching the upper-level courses that we recruited
from. Therefore, future studies could interview students in
introductory-level biology courses to account for and capture
the experiences of Christian students who may avoid upper-
level biology courses because of stigma they experience in
introductory biology.

CONCLUSION

In this study, we found that Christian students feel their reli-
gious identity is salient during peer interactions in biology and
perceive that revealing their religious identity to their peers is
beneficial, yet they rarely reveal their religious identities during
peer interactions in part because they anticipate stigma when
revealing. Interestingly, most students anticipated more stigma
from their peers than they actually experienced when revealing
their Christian identity. Based on our results, providing stu-
dents more structured opportunities to reveal their identities in
undergraduate biology may help Christian students reduce
their anticipated stigma. Further, the increased representation
of religious individuals in science may help begin to change the
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culture of the discipline and lessen the perceived conflict
between religion and evolution.

DECLARATIONS

Availability of Data and Materials

The datasets generated and analyzed during the current study
are not publicly available to protect the privacy of participants.

ACKNOWLEDGMENTS

We thank members of the Biology Education Research lab at
Arizona State University for providing insightful ideas during
earlier stages of the project, and we thank Katelyn Cooper and
Beckett Sterner for providing valuable feedback on an earlier
version of the manuscript. We also thank participants in the
study for sharing their experiences with us. Funding for this
project was provided by the National Science Foundation (NSF)
grant IUSE #1818659.

REFERENCES
AAAS. (2011). Vision and Change: A Call to Action. Washington, DC: American
Association for the Advancement of Science (AAAS).

Altman, I, & Taylor, D. A. (1973). Social penetration: The development of in-
terpersonal relationships. New York, NY: Holt, Rinehart & Winston.

Baker, J. O. (2012). Public perceptions of incompatibility between “science
and religion.” Public Understanding of Science, 21(3), 09636625114349.
https://doi.org/10.1177/0963662511434908

Barnes, M. E., & Brownell, S. E. (2016). Practices and Perspectives of College
Instructors on Addressing Religious Beliefs When Teaching Evolution.
CBE—Life Sciences Education, 15(2), arl8. https://doi.org/10.1187/
cbe.15-11-0243

Barnes, M. E., & Brownell, S. E. (2017b). A Call to Use Cultural Competence
When Teaching Evolution to Religious College Students: Introducing Re-
ligious Cultural Competence in Evolution Education (ReCCEE). CBE—Life
Sciences Education, 16(4), es4. https://doi.org/10.1187/cbe.17-04-0062

Barnes, M. E., & Brownell, S. E. (2018). Experiences and practices of evolution
instructors at Christian universities that can inform culturally competent
evolution education. Science Education, 102(1), 36-59. https://doi.org/
10.1002/sce.21317

Barnes, M. E., Elser, J., & Brownell, S. E. (2017a). Impact of a short evolution
module on students’ perceived conflict between religion and evolution.
The American Biology Teacher, 79(2), 104—-111. https://doi.org/10.1525/
abt.2017.79.2.104

Barnes, M. E., Truong, J. M., & Brownell, S. E. (2017b). Experiences of
Judeo-Christian Students in Undergraduate Biology. CBE—Life Sciences
Education, 16(1), ar15. https://doi.org/10.1187/cbe.16-04-0153

Barnes, M. E., Dunlop, H. M., Sinatra, G. M., Hendrix, T. M., Zheng, Y., &
Brownell, S. E. (2020a). “Accepting Evolution Means You Can't Believe in
God": Atheistic Perceptions of Evolution among College Biology Stu-
dents. CBE—Life Sciences Education, 19(2), ar21. https://doi.org/10.1187/
cbe.19-05-0106

Barnes, M. E., Supriya, K., Dunlop, H. M., Hendrix, T. M,, Sinatra, G. M., &
Brownell, S. E. (2020b). Relationships between the Religious Back-
grounds and Evolution Acceptance of Black and Hispanic Biology
Students. CBE—Life Sciences Education, 19(4), ar59. https://doi.org/
10.1187/cbe.19-10-0197

Barnes, M. E., Truong, J. M., Grunspan, D. Z., & Brownell, S. E. (2020c). Are
scientists biased against Christians? Exploring real and perceived bias
against Christiansinacademic biology. PLoS One, 15(1), e0226826. https://
doi.org/10.1371/journal.pone.0226826

Barnes, M. E., Maas, S. A., Roberts, J. A,, & Brownell, S. E. (2021a). Christianity
as a Concealable Stigmatized Identity (CSI) among Biology Graduate
Students. CBE—Life Sciences Education, 20(1), ar9 https://doi.org/
10.1187/cbe.20-09-0213

Barnes, M. E., Roberts, J. A,, Maas, S. A, & Brownell, S. E. (2021b). Muslim
undergraduate biology students’ evolution acceptance in the United
States. PLOS ONE, 16(8), e0255588. https://doi.org/10.1371/journal.pone
.0255588

23:ar7, 16

Barnes, M. E., Supriya, K., Zheng, Y., Roberts, J. A., & Brownell, S. E. (2021c). A
New Measure of Students’ Perceived Conflict between Evolution and
Religion (PCoRE) Is a Stronger Predictor of Evolution Acceptance than
Understanding or Religiosity. CBE—Life Sciences Education, 20(3), ar42.
https://doi.org/10.1187/cbe.21-02-0024

Bjork-James, S. (2019). Christian Nationalism and LGBTQ Structural Violence
in the United States. Journal of Religion and Violence, 7(3), 278-302.

Blumenfeld, W. J. (2006). Christian Privilege and the Promotion of “Secular”
and Not-So "Secular” Mainline Christianity in Public Schooling and in the
Larger Society. Equity & Excellence in Education, 39(3), 195-210. https://
doi.org/10.1080/10665680600788024

Bonilla-Silva, E. (2006). Racism without Racists: Color-Blind Racism and
the Persistence of Racial Inequality in the United States. Lanham, MA:
Rowman & Littlefield Publishers.

Bosson, J. K., Weaver, J. R., & Prewitt-Freilino, J. L. (2010). Concealing to
Belong, Revealing to be Known: Classification Expectations and Self-
threats Among Persons with Concealable Stigmas: Self and Identity: Vol
11, No 1. Retrieved July 23, 2022, from www.tandfonline.com/doi/abs/
10.1080/15298868.2010.513508

Boucher, K., & Kucinskas, J. (2016). “Too Smart to be Religious?” Discreet
Seeking Amidst Religious Stigma at an Elite College. Social Inclusion,
4(2), 40-51.

Bryant, J., & Gudgin, M. (2008). Attitudes amongst young adults to use of
embryonic stem cells in research and therapy: Comparison of evangeli-
cal Christian students with non-Christian students. Science & Christian
Belief, 20(1), 91-105.

Casey, P. M. (2018). Stigmatized Identities: Too Muslim to Be American, Too
American to Be Muslim. Symbolic Interaction, 41(1), 100-119. https://doi
.0rg/10.1002/symb.308

Chatzitheochari, S., & Butler-Rees, A. (2022). Disability, Social Class and Stig-
ma: An Intersectional Analysis of Disabled Young People's School Expe-
riences. Sociology, 57(5) 00380385221133710. https://doi.org/10.1177/
00380385221133710

Chaudoir, S. R., & Quinn, D. M. (2010). Revealing concealable stigmatized
identities: The impact of disclosure motivations and positive first disclo-
sure experiences on fear of disclosure and well-being. The Journal of
Social Issues, 66(3), 570-584. https://doi.org/10.1111/j.1540-4560
.2010.01663.x

Cho, J., & Lee, E.-H. (2014). Reducing Confusion about Grounded Theory and
Quialitative Content Analysis: Similarities and Differences. The Qualitative
Report, 19(32), 1-20. https://doi.org/10.46743/2160-3715/2014.1028

Cohen, A. B, Shariff, A. F., & Hill, P. C. (2008). The accessibility of religious
beliefs. Journal of Research in Personality, 42(6), 1408-1417. https://doi
.0rg/10.1016/j.jrp.2008.06.001

Cohen, M., Buzinski, S. G., Armstrong-Carter, E., Clark, J., Buck, B., & Reuman,
L. (2019). Think, pair, freeze: The association between social anxiety
and student discomfort in the active learning environment. Scholarship
of Teaching and Learning in Psychology, 5(4), 265-277. https://doi
.0rg/10.1037/stl0000147

Colburn, A., & Henriques, L. (2006). Clergy views on evolution, creationism,
science, and religion. Journal of Research in Science Teaching, 43(4),
419-442. https://doi.org/10.1002/tea.20109

Collins, N. L., & Miller, L. C. (1994). Self-disclosure and liking: A meta-analyt-
ic review. Psychological Bulletin, 116(3), 457-475. https://doi.org/
10.1037/0033-2909.116.3.457

Cooper, K. M., & Brownell, S. E. (2016). Coming Out in Class: Challenges and
Benefits of Active Learning in a Biology Classroom for LGBTQIA Stu-
dents. CBE—Life Sciences Education, 15(3), ar37. https://doi.org/10.1187/
cbe.16-01-0074

Cooper, K. M., Ashley, M., & Brownell, S. E. (2017). A Bridge to Active Learning:
A Summer Bridge Program Helps Students Maximize Their Active-Learn-
ing Experiences and the Active-Learning Experiences of Others. CBE—Life
Sciences Education, 16(1), arl7. https://doi.org/10.1187/cbe.16-05-0161

Cooper, K. M., Downing, V. R, & Brownell, S. E. (2018a). The influence of
active learning practices on student anxiety in large-enrollment college
science classrooms. International Journal of STEM Education, 5(1), 23.
https://doi.org/10.1186/s40594-018-0123-6

Cooper, K. M., Krieg, A., & Brownell, S. E. (2018b). Who perceives they are
smarter? Exploring the influence of student characteristics on student

CBE—Life Sciences Education e 23:ar7, Spring 2024


http://www.tandfonline.com/doi/abs/10.1080/15298868.2010.513508
http://www.tandfonline.com/doi/abs/10.1080/15298868.2010.513508

academic self-concept in physiology. Advances in Physiology Education,
42(2), 200-208. https://doi.org/10.1152/advan.00085.2017

Cooper, K. M., Gin, L. E., Barnes, M. E., & Brownell, S. E. (2020). An Exploratory
Study of Students with Depression in Undergraduate Research Experiences.
CBE—Life Sciences Education, 19(2), arl9. https://doi.org/10.1187/cbe.19
-11-0217

Corcoran, K. E., Scheitle, C. P, & DiGregorio, B. D. (2021). Christian national-
ism and COVID-19 vaccine hesitancy and uptake. Vaccine, 39(45), 6614—
6621. https://doi.org/10.1016/j.vaccine.2021.09.074

Crenshaw, K. (1989). Demarginalizing the intersection of race and sex: A
black feminist critique of antidiscrimination doctrine, feminist theory and
antiracist politics. 140, 139-167.

Crenshaw, K. (1990). Mapping the margins: Intersectionality, identity politics,
and violence against women of color. Stanford Law Review, 43(6), 1241—
1299.

Driessen, E. P, Knight, J. K., Smith, M. K., & Ballen, C. J. (2020). Demystifying
the Meaning of Active Learning in Postsecondary Biology Education.
CBE—Life Sciences Education, 19(4), ar52. https://doi.org/10.1187/
cbe.20-04-0068

Ecklund, E. H., & Park, J. Z. (2009). Conflict Between Religion and Science
Among Academic Scientists? Journal for the Scientific Study of Religion,
48(2), 276-292. https://doi.org/10.1111/j.1468-5906.2009.01447.x

Ecklund, E. H., Park, J. Z., & Sorrell, K. L. (2011). Scientists Negotiate Boundar-
ies Between Religion and Science. Journal for the Scientific Study of Re-
ligion, 50(3), 552-569. https://doi.org/10.1111/j.1468-5906.2011.01586.x

Ecklund, E. H., & Scheitle, C. P. (2007). Religion among Academic Scientists:
Distinctions, Disciplines, and Demographics. Social Problems, 54(2),
289-307. https://doi.org/10.1525/sp.2007.54.2.289

Eddy, S. L., & Brownell, S. E. (2016). Beneath the numbers: A review of gender
disparities in undergraduate education across science, technology, engi-
neering, and math disciplines. Physical Review Physics Education Research,
12(2), 020106. https://doi.org/10.1103/PhysRevPhysEducRes.12.020106

Eddy, S. L., Brownell, S. E., & Wenderoth, M. P. (2014). Gender Gaps in
Achievement and Participation in Multiple Introductory Biology Class-
rooms. CBE—Life Sciences Education, 13(3), 478—-492. https://doi.org/
10.1187/cbe.13-10-0204

Eddy, S. L., Brownell, S. E., Thummaphan, P, Lan, M.-C., & Wenderoth, M. P.
(2015). Caution, Student Experience May Vary: Social Identities Impact a
Student’s Experience in Peer Discussions. CBE—Life Sciences Education,,
14(4), ar45. https://doi.org/10.1187/cbe.15-05-0108

Edgell, P, Hartmann, D., Stewart, E., & Gerteis, J. (2016). Atheists and Other
Cultural Outsiders: Moral Boundaries and the Non-Religious in the United
States. Social Forces, 95(2), 607—-638. https://doi.org/10.1093/sf/sow063

Edwards, R. (1990). Connecting method and epistemology: A white women
interviewing black women. Women's Studies International Forum, 13(5),
477-490. https://doi.org/10.1016/0277-5395(90)90100-C

Exline, J. J. (2003). Belief in Heaven and Hell among Christians in the United
States: Denominational Differences and Clinical Implications. OMEGA -
Journal of Death and Dying, 47(2), 155-168. https://doi.org/10.2190/
2IMG-UJIM-X5UK-7U9K

Feagin, J. (2013). Systemic Racism: A Theory of Oppression. New York, NY:
Routledge. https://doi.org/10.4324/9781315880938

Fitz Herbert, A. L., Rivera, R., Ketelhohn, F.,, & Elsdon-Baker, F. (2023). Conflict
narrative, stigmatisation and strategic behaviour of religious scientists in
the Argentinean scientific field. Acta Sociologica, 00016993231173292.
https://doi.org/10.1177/00016993231173292

Francis, T., & Hoefel, F. (2018). ‘True Gen'": Generation Z and its implications
for companies. McKinsey & Company. Retrieved from https://www
.mckinsey.com/industries/consumer-packaged-goods/our-insights/
true-gen-generation-z-and-its-implications-for-companies

Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt,
H., & Wenderoth, M. P. (2014). Active learning increases student perfor-
mance in science, engineering, and mathematics. Proceedings of the
National Academy of Sciences USA, 111(23), 8410-8415. https://doi
.0rg/10.1073/pnas.1319030111

Funk, C.. Chapter 4: Evolution and Perceptions of Scientific Consensus. In:
Pew Research Center Science & Society, Retrieved July 10, 2022, from
www.pewresearch.org/science/2015/07/01/chapter-4-evolution-and
-perceptions-of-scientific-consensus/

CBE—Life Sciences Education « 23:ar7, Spring 2024

Christian student peer interactions

Gin, L. E., Guerrero, F. A., Cooper, K. M., & Brownell, S. E. (2020). Is Active
Learning Accessible? Exploring the Process of Providing Accommoda-
tions to Students with Disabilities. CBE—Life Sciences Education, 19(4),
es12. https://doi.org/10.1187/cbe.20-03-0049

Google, A, Bowen, C., Brownell, S., & Barnes, M. E. (2023). Isolation, Resil-
ience, and Faith: Experiences of Black Christian Students in Biology
Graduate Programs. Journal of Research in Science Teaching, 1-34.
https://doi.org/10.1002/tea.21898

Gould, S. J. (1999). Non-overlapping Magisteria. Skeptical Inquirer, 23, 55-61.

Graffin, G. W., & Provine, W. B. (2007). Evolution, Religion and Free Will.
American Scientist, 95(July-August), 294-297.

Guest, G., Bunce, A, & Johnson, L. (2006). How Many Interviews Are
Enough?: An Experiment with Data Saturation and Variability. Field
Methods, 18(1), 59-82. https://doi.org/10.1177/1525822 x 05279903

Harpur, P. (2009). Sexism and Racism, Why Not Ableism? Calling for a Cultural
Shift in the Approach to Disability Discrimination. Alternative Law Journal,
34(3), 163-167. https://doi.org/10.1177/1037969 x 0903400304

Henning, J. A., Ballen, C. J., Molina, S. A., & Cotner, S. (2019). Hidden Identities
Shape Student Perceptions of Active Learning Environments. Frontiers in
Education, 4, 1-13. https://doi.org/10.3389/feduc.2019.00129

Ikizer, E. G., Ramirez-Esparza, N., & Quinn, D. M. (2018). Culture and
concealable stigmatized identities: Examining anticipated stigma in the
United States and Turkey. Stigma and Health, 3(2), 152—-158. https://doi
.0rg/10.1037/sah0000082

Ipgrave, J. (2012). Relationships between local patterns of religious practice and
young people’s attitudes to the religiosity of their peers. Journal of Beliefs &
Values, 33(3), 261-274. https://doi.org/10.1080/13617672.2012.732805

Jensen, J. L., & Lawson, A. (2011). Effects of collaborative group composition
and inquiry instruction on reasoning gains and achievement in
undergraduate biology. CBE—Life Sciences Education,, 10(1), 64-73.

Jensen, J. L., Manwaring, K. F., Gil,, R. A, Sudweeks, R. S., Davies, R. S., Olsen,
J A, .. & Bybee, S. M. (2019). Religious Affiliation and Religiosity and
Their Impact on Scientific Beliefs in the United States. BioScience, 69(4),
292-304. https://doi.org/10.1093/biosci/biz014

Konnemann, C., Asshoff, R., & Hammann, M. (2016). Insights Into the Diver-
sity of Attitudes Concerning Evolution and Creation: A Multidimensional
Approach. Science Education, 100(4), 673-705. https://doi.org/10.1002/
sce.21226

Landis, J. R., & Koch, G. G. (1977). The measurement of observer agreement
for categorical data. Biometrics, 33(1), 159-174.

Larson, E. J., & Witham, L. (1998). Leading scientists still reject God. Nature,
394(6691), 313. https://doi.org/10.1038/28478

Lindsay, J., Arok, A., Bybee, S. M., Cho, W., Cordero, A. M., Ferguson, D. G,, ...
& Jensen, J. L. (2019). Using a Reconciliation Module Leads to Large
Gains in Evolution Acceptance. CBE—Life Sciences Education,, 18(4),
ar58. https://doi.org/10.1187/cbe.19-04-0080

Lipka, M., & Theodorou, A. E. (2016). What different styles of head coverings
say about Israeli Jewish men. Pew Research Center. Retrieved April
20, 2022, from www.pewresearch.org/short-reads/2016/04/20/what
-different-styles-of-head-coverings-say-about-israeli-jewish-men/

Liu, J. (2009). Scientists and Belief. Pew Research Center's Religion & Public
Life Project. Retrieved November 5, 2021, from www.pewresearch.org/
religion/2009/11/05/scientists-and-belief/

Lynch, J. W., & Rodell, J. B. (2018). Blend in or stand out? Interpersonal out-
comes of managing concealable stigmas at work. Journal of Applied
Psychology, 103(12), 1307-1323. https://doi.org/10.1037/apl0000342

Malcom, S., & Feder, M. STEMDegrees, C. on B. and O. in C. 2-Y. and 4-Y,,
Education, B.on S., Education, D. of B.and S. S. and, Workforce, B. on H. E.
and, Affairs, P. and G., Engineering, N. A. of, & National Academies of
Sciences, E.(2016) The Culture of Undergraduate STEM Education. In Bar-
riers and Opportunities for 2-Year and 4-Year STEM Degrees: Systemic
Change to Support Students’ Diverse Pathways. Washington, DC: National
Academies Press. www.ncbi.nlm.nih.gov/books/NBK368176/

Martin, J. W. (2010). Compatibility of Major U.S. Christian Denominations
with Evolution. Evolution: Education and Outreach, 3(3), 420-431.
https://doi.org/10.1007/s12052-010-0221-5

Masci, D. (2014). 5 facts about evolution and religion. In: Pew Research
Center, www.pewresearch.org/short-reads/2014/10/30/5-facts-about
-evolution-and-religion/

23:ar7, 17


https://www.mckinsey.com/industries/consumer-packaged-goods/our-insights/true-gen-generation-z-and-its-implications-for-companies
https://www.mckinsey.com/industries/consumer-packaged-goods/our-insights/true-gen-generation-z-and-its-implications-for-companies
https://www.mckinsey.com/industries/consumer-packaged-goods/our-insights/true-gen-generation-z-and-its-implications-for-companies
http://www.pewresearch.org/science/2015/07/01/chapter-4-evolution-and-perceptions-of-scientific-consensus/
http://www.pewresearch.org/science/2015/07/01/chapter-4-evolution-and-perceptions-of-scientific-consensus/
http://www.pewresearch.org/short-reads/2016/04/20/what-different-styles-of-head-coverings-say-about-israeli-jewish-men/
http://www.pewresearch.org/short-reads/2016/04/20/what-different-styles-of-head-coverings-say-about-israeli-jewish-men/
http://www.pewresearch.org/short-reads/2014/10/30/5-facts-about-evolution-and-religion/
http://www.pewresearch.org/short-reads/2014/10/30/5-facts-about-evolution-and-religion/

B. A. Edwards et al.

McCrary, J. (2021). 10 Trends in the Era of Generation Z College Students.
LeadSquared. www.leadsquared.com/generation-z-college-students/

McPherson, M., Smith-Lovin, L., & Cook, J. M. (2001). Birds of a Feather:
Homophily in Social Networks. Annual Review of Sociology, 27, 415-444.

Lipka, Michael & Benjamin Wormald. (2016). Most and least religious U.S. states.
In: Pew Research Center, Washington, DC: Pew Research Center. www
.pewresearch.org/fact-tank/2016/02/29/how-religious-is-your-state/

Mitchell, T. (2021). Anti-Semitism and Jewish views on discrimination. Pew
Research Center's Religion & Public Life Project, Washington, DC: Pew
Research Center. www.pewresearch.org/religion/2021/05/11/anti-semitism
-and-jewish-views-on-discrimination/

Mohamed, B. (2021). Muslims are a growing presence in U.S., but still face
negative views from the public. In: Pew Research Center, Washington,
DC: Pew Research Center. www.pewresearch.org/short-reads/2021/
09/01/muslims-are-a-growing-presence-in-u-s-but-still-face-negative
-views-from-the-public/

Moon, J. W., Krems, J. A,, & Cohen, A. B. (2021). Is There Anything Good
About Atheists? Exploring Positive and Negative Stereotypes of the Reli-
gious and Nonreligious. Social Psychological and Personality Science,
12(8), 1505-1516. https://doi.org/10.1177/1948550620982703

Morrow, M., Bryson, S., Lal, R., Hoong, P., Jiang, C., Jordan, S., ... & Guruge, S.
(2020). Intersectionality as an Analytic Framework for Understanding the
Experiences of Mental Health Stigma Among Racialized Men. Interna-
tional Journal of Mental Health and Addiction, 18(5), 1304-1317. https://
doi.org/10.1007/s11469-019-00140-y

Motta, M. (2018). The Dynamics and Political Implications of Anti-Intellectu-
alism in the United States. American Politics Research, 46(3), 465-
498. https://doi.org/10.1177/1532673 x 17719507

Nadal, K. L. (Ed.) (2013). A brief history of lesbian, gay, bisexual, and transgen-
der people and civil rights. In: That's so gay! Microaggressions and the
lesbian, gay, bisexual, and transgender community (pp. 14-37). Washing-
ton, DC: American Psychological Association.

Newheiser, A.-K., & Barreto, M. (2014). Hidden costs of hiding stigma: Ironic
interpersonal consequences of concealing a stigmatized identity in
social interactions. Journal of Experimental Social Psychology, 52, 58—
70. https://doi.org/10.1016/j.jesp.2014.01.002

Numbers, R. L. (2006). The Creationists: From Scientific Creationism to Intel-
ligent Design. Cambridge, MA: Harvard University Press.

Oswald, D. L. (2007). "Don’t Ask, Don't Tell”: The Influence of Stigma Con-
cealing and Perceived Threat on Perceivers’ Reactions to a Gay Target.
Journal of Applied Social Psychology, 37(5), 928-947. https://doi
.org/10.1111/j.1559-1816.2007.00193.x

Owens, D. C, Pear, R. S. A, Alexander, H. A, Reiss, M. J., & Tal, T. (2018).
Scientific and Religious Perspectives on Evolution in the Curriculum: An
Approach Based on Pedagogy of Difference. Research in Science Educa-
tion, 48(6), 1171-1186. https://doi.org/10.1007/s11165-018-9774-z

Pew Research Center. (2015a). Religious Landscape Study. Pew Research
Center’s Religion & Public Life Project. Retrieved June 30, 2023, from
www.pewresearch.org/religion/religious-landscape-study/

Pew Research Center. (2015b). Religious Landscape Study: Views about hu-
man evolution among Christians. Pew Research Center's Religion & Public
Life Project. www.pewresearch.org/religion/religious-landscape-study/

Pew Research Center. (2017). 6. Religious beliefs and practices. Pew Research
Center’s Religion & Public Life Project. Retrieved December 28, 2023, from
www.pewresearch.org/religion/2017/07/26/religious-beliefs-and-practices/

Pew Research Center. (2019). In U.S., Decline of Christianity Continues at
Rapid Pace. Pew Research Center's Religion & Public Life Project.
Retrieved December 28, 2023, from www.pewforum.org/2019/10/17/
in-u-s-decline-of-christianity-continues-at-rapid-pace/

Phelan, J. C,, Link, B. G., Stueve, A., & Pescosolido, B. A. (2000). Public Con-
ceptions of Mental Illness in 1950 and 1996: What Is Mental Illness and Is
It to be Feared? Journal of Health and Social Behavior, 41(2), 188—
207. https://doi.org/10.2307/2676305

Pope John Paulll. (1966). “Message to Pontifical Academy of Sciences” on evo-
lution (John Paul Il address). Retrieved December 28, 2023, from www
.cin.org/users/james/files/message.htm

Pope Pius XII. (1950). Humani Generis (August 12, 1950) | PIUS XIl. Retrieved
December 28, 2023, from www.vatican.va/content/pius-xii/en/encyclicals/
documents/hf_p-xii_enc_12081950_humani-generis.ntml

23:ar7, 18

Prewitt, K. (1982). The Public and Science Policy. Science, Technology, & Hu-
man Values, 7(2), 5-14. https://doi.org/10.1177/016224398200700203

PRRI Staff. (2021). The 2020 Census of American Religion. PRRI. Retrieved
December 28, 2023, from www.prri.org/research/2020-census-of
-american-religion/

Quinn, D. M. (2006). Concealable versus conspicuous stigmatized identities.
In Levin S. and Larr, C. V. (Eds.), Stigma and Group Inequality: Social Psy-
chological Perspectives (pp. 83-103). Mahwah, NJ: Lawrence Erlbaum
Associates Publishers.

Quinn, D. M., & Chaudoir, S. R. (2009). Living With a Concealable Stigmatized
Identity: The Impact of Anticipated Stigma, Centrality, Salience, and Cul-
tural Stigma on Psychological Distress and Health. Journal of Personality
and Social Psychology, 97(4), 634-651. https://doi.org/10.1037/a0015815

Rahmath, S., Chambers, L., & Wakewich, P. (2016). Asserting citizenship:
Muslim women's experiences with the hijab in Canada. Women's Studies
International Forum, 58, 34-40. https://doi.org/10.1016/j.wsif.2016
.06.001

Remedios, J. D., & Snyder, S. H. (2015). How Women of Color Detect and
Respond to Multiple Forms of Prejudice. Sex Roles, 73(9), 371-383.
https://doi.org/10.1007/s11199-015-0453-5

Rios, K., Cheng, Z. H., Totton, R. R., & Shariff, A. F. (2015). Negative Stereo-
types Cause Christians to Underperform in and Disidentify With Science.
Social Psychological and Personality Science, 6(8), 959-967. https://doi.
org/10.1177/1948550615598378

Rios, K., Halper, L. R., & Scheitle, C. P. (2022). Explaining anti-atheist discrim-
ination in the workplace: The role of intergroup threat. Psychology of
Religion and Spirituality, 14(3), 371-380.. https://doi.org/10.1037/
rel0000326

Roberts, L. M. (2005). Changing Faces: Professional Image Construction In
Diverse Organizational Settings. Academy of Management Review, 30(4),
685-711. https://doi.org/10.5465/amr.2005.18378873

Romo, L. K., & Obiol, M. E. (2023). How People in Recovery Manage the Stig-
ma of Being an Alcoholic. Health Communication, 38(5), 947-
957. https://doi.org/10.1080/10410236.2021.1983339

Ronda, J. P. (1977). "We Are Well As We Are": An Indian Critique of Seven-
teenth-Century Christian Missions. The Willam and Mary Quarterly,
34(1), 66-82. https://doi.org/10.2307/1922626

Ruether, R. R. (1998). Religion and Sexism: Images of Women in the Jewish
and Christian Traditions. Eugene, OR: Wipf and Stock Publishers.

Scheitle, C. P, & Dabbs, E. (2021). Religiosity and identity interference among
graduate students in the sciences. Social Science Research, 93, 102503.
https://doi.org/10.1016/j.ssresearch.2020.102503

Scheitle, C. P, & Ecklund, E. H. (2018). Perceptions of Religious Discrimina-
tion Among U.S. Scientists. Journal for the Scientific Study of Religion,
57(1), 139-155. https://doi.org/10.1111/jssr.12503

Schmader, T. (2023). Gender Inclusion and Fit in STEM. Annual Review of
Psychology, 74(1), 219-243. https://doi.org/10.1146/annurev-psych
-032720-043052

Schrijvers, L. L. (2020). Women wearing the tallit: Tracing gender, belonging,
and conversion of new Jewish women. In: Transforming Bodies and Re-
ligions (pp. 199-220). Oxfordshire, UK: Routledge.

Scott, M. J., Robbins, P. A, Conde, E., & Bentley-Edwards, K. L. (2022). De-
pression in the African American Christian Community: Examining De-
nominational and Gender Differences. Journal of Religion and Health,
61(4), 2838-2854. https://doi.org/10.1007/s10943-022-01528-2

Seifert, T. (2007). Understanding Christian privilege: Managing the tensions of
spiritual plurality. About Campus. Retrieved March 8, 2022, from https://
onlinelibrary.wiley.com/doi/abs/10.1002/abc.206?casa_token=qVqQzjD-
BC2MAAAAA%3AKDWBE89sqYIZ3mgTSmakPIxCvOTWMWIDgVjmD_
ODNr0gjg-zdb5dvgvg_7IRLoOySswzVmCoQEy9Uf_Hx

Shalka, T. R., & Leal, C. C. (2022). Sense of belonging for college students
with PTSD: The role of safety, stigma, and campus climate. Journal of
American College Health, 70(3), 698-705. https://doi.org/10.1080/0744
8481.2020.1762608

Shapiro, A. R. (2013). Trying Biology: The Scopes Trial, Textbooks, and the
Antievolution Movement in American Schools. Chicago, IL: University of
Chicago Press.

Sigelman, L., & Tuch, S. A. (1997). Metastereotypes: Blacks' Perceptions of
Whites’ Stereotypes of Blacks. The Public Opinion Quarterly, 61(1), 87-101.

CBE—Life Sciences Education e 23:ar7, Spring 2024


http://www.leadsquared.com/generation-z-college-students/
http://www.pewresearch.org/fact-tank/2016/02/29/how-religious-is-your-state/
http://www.pewresearch.org/fact-tank/2016/02/29/how-religious-is-your-state/
http://www.pewresearch.org/religion/2021/05/11/anti-semitism-and-jewish-views-on-discrimination/
http://www.pewresearch.org/religion/2021/05/11/anti-semitism-and-jewish-views-on-discrimination/
http://www.pewresearch.org/short-reads/2021/09/01/muslims-are-a-growing-presence-in-u-s-but-still-face-negative-views-from-the-public/
http://www.pewresearch.org/short-reads/2021/09/01/muslims-are-a-growing-presence-in-u-s-but-still-face-negative-views-from-the-public/
http://www.pewresearch.org/short-reads/2021/09/01/muslims-are-a-growing-presence-in-u-s-but-still-face-negative-views-from-the-public/
www.pewresearch.org/religion/religious-landscape-study/
http://www.pewresearch.org/religion/religious-landscape-study/
http://www.pewresearch.org/religion/2017/07/26/religious-beliefs-and-practices/
http://www.pewforum.org/2019/10/17/in-u-s-decline-of-christianity-continues-at-rapid-pace/
http://www.pewforum.org/2019/10/17/in-u-s-decline-of-christianity-continues-at-rapid-pace/
http://www.cin.org/users/james/files/message.htm
http://www.cin.org/users/james/files/message.htm
http://www.vatican.va/content/pius-xii/en/encyclicals/documents/hf_p-xii_enc_12081950_humani-generis.html
http://www.vatican.va/content/pius-xii/en/encyclicals/documents/hf_p-xii_enc_12081950_humani-generis.html
http://www.prri.org/research/2020-census-of-american-religion/
http://www.prri.org/research/2020-census-of-american-religion/
https://onlinelibrary.wiley.com/doi/abs/10.1002/abc.206?casa_token=qVqQzjDBC2MAAAAA%3AkDW8E89sqYI3mqTSmqkPJxCv9TWMWIDgVjmD_ODNr0gjg-zdb5dvgvg_7IRLoOySswzVmCoQEy9Uf_Hx
https://onlinelibrary.wiley.com/doi/abs/10.1002/abc.206?casa_token=qVqQzjDBC2MAAAAA%3AkDW8E89sqYI3mqTSmqkPJxCv9TWMWIDgVjmD_ODNr0gjg-zdb5dvgvg_7IRLoOySswzVmCoQEy9Uf_Hx
https://onlinelibrary.wiley.com/doi/abs/10.1002/abc.206?casa_token=qVqQzjDBC2MAAAAA%3AkDW8E89sqYI3mqTSmqkPJxCv9TWMWIDgVjmD_ODNr0gjg-zdb5dvgvg_7IRLoOySswzVmCoQEy9Uf_Hx
https://onlinelibrary.wiley.com/doi/abs/10.1002/abc.206?casa_token=qVqQzjDBC2MAAAAA%3AkDW8E89sqYI3mqTSmqkPJxCv9TWMWIDgVjmD_ODNr0gjg-zdb5dvgvg_7IRLoOySswzVmCoQEy9Uf_Hx

Singer, S. R., Nielsen, N. R., & Schweingruber, H. A. (2013). Biology Education
Research: Lessons and Future Directions. CBE—Life Sciences Education,,
12(2), 129-132. https://doi.org/10.1187/cbe.13-03-0058

Song, M., & Parker, D. (1995, May). Commonality, Difference and the Dynam-
ics of Disclosure in In-Depth Interviewing—Miri Song, David Parker,
1995. Sage Journals, 29, 241-256. https://journals.sagepub.com/doi/
abs/10.1177/0038038595029002004?journalCode=soca

Southerland, S. A, & Scharmann, L. C. (2013). Acknowledging the religious
beliefs students bring into the science classroom: Using the bounded
nature of science. Theory into Practice, 52(1), 59-65. Theory Into
Practice, 52(1), 59-65. https://doi.org/10.1080/07351690.2013.743778

Steele, C. M., Spencer, S. J., & Aronson, J. (2002). Contending with group
image: The psychology of stereotype and social identity threat. In:
Advances in Experimental Social Psychology (pp. 379-440). Amsterdam,
Netherlands: Elsevier. https://doi.org/10.1016/S0065-2601(02)80009-0

Stokes, B. (2017). What It Takes to Truly Be ‘One of Us.’ Pew Research Center's
Global Attitudes Project. Retrieved February 1, 2017, from www.pewre-
search.org/global/2017/02/01/what-it-takes-to-truly-be-one-of-us/

Sunar, L. (2017). The Long History of Islam as a Collective "Other” of the West
and the Rise of Islamophobia in the U.S. after Trump. Insight Turkey, 19(3),
35-52.

Szasz, F. M. (1971). The Scopes Trial in Perspective. Tennessee Historical
Quarterly, 30(3), 288-298.

Tatum, B. D. (1997). "Why Are All the Black Kids Still Sitting Together in the
Cafeteria?” and Other Conversations about Race in the Twenty-First
Century (pp. 103). Washington, DC: Liberal Education.

CBE—Life Sciences Education « 23:ar7, Spring 2024

Christian student peer interactions

The Church of Jesus Christ of Latter-Day Saints. (2016). What does the Church
believe about evolution? www.churchofjesuschrist.org/study/eng/new-
era/2016/10/to-the-point/what-does-the-church-believe-about-evolution

The Clergy Letter Project. (2023). The Clergy Letter Project. www.theclergy-
letterproject.org/Christian_Clergy/ChrClergyLtr.htm

Tolman, E. R., Ferguson, D. G., Mann, M., Cordero, A. M., & Jensen, J. L.
(2020). Reconciling evolution: Evidence from a biology and theology
course. Evolution: Education and Outreach, 13(1), 19. https://doi.
org/10.1186/s12052-020-00133-9

Wiesenthal, N. J., Gin, L. E, & Cooper, K. M. (2023). Face negotiation in
graduate school: The decision to conceal or reveal depression among life
sciences Ph.D. students in the United States. International Journal of STEM
Education, 10(1), 35. https://doi.org/10.1186/s40594-023-00426-7

Wilkins-Yel, K. G., Arnold, A., Bekki, J., Natarajan, M., Bernstein, B., & Randall,
A. K. (2022). "I can't push off my own Mental Health”: Chilly STEM
Climates, Mental Health, and STEM Persistence among Black, Latina, and
White Graduate Women. Sex Roles, 86(3), 208-232. https://doi
.0rg/10.1007/s11199-021-01262-1

Yannier, N., Hudson, S. E., Koedinger, K. R., Hirsh-Pasek, K., Golinkoff, R. M.,
Munakata, Y., ... & Brownell, S. E. (2021). Active learning: "Hands-on"
meets “minds-on."” Science, 374(6563), 26-30. https://doi.org/10.1126/
science.abj9957

Yasri, P, & Mancy, R. (2016). Student positions on the relationship between
evolution and creation: What kinds of changes occur and for what rea-
sons? Journal of Research in Science Teaching, 53(3), 384-399. https://
doi.org/10.1002/tea.21302

23:ar7, 19


https://journals.sagepub.com/doi/abs/10.1177/0038038595029002004?journalCode=soca
https://journals.sagepub.com/doi/abs/10.1177/0038038595029002004?journalCode=soca
http://www.churchofjesuschrist.org/study/eng/new-era/2016/10/to-the-point/what-does-the-church-believe-about-evolution
http://www.churchofjesuschrist.org/study/eng/new-era/2016/10/to-the-point/what-does-the-church-believe-about-evolution
http://www.theclergyletterproject.org/Christian_Clergy/ChrClergyLtr.htm
http://www.theclergyletterproject.org/Christian_Clergy/ChrClergyLtr.htm

