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Abstract

Bioethics is an important aspect of understanding the relationship between science and society, but studies have not yet exam-
ined undergraduate student experiences and comfort in bioethics courses. In this study, we investigated undergraduate bio-
ethics students’ support of and comfort when learning three controversial bioethics topics: gene editing, abortion, and
physician-assisted suicide (PAS). Furthermore, student identity has been shown to influence how students perceive and learn
about controversial topics at the intersection of science and society. So, we explored how students’ religious affiliation, gender,
or political affiliation was associated with their support of and comfort when learning about gene editing, abortion, and PAS.
We found that most students entered bioethics with moderated viewpoints on controversial topics but that there were differen-
ces in students’ tendency to support each topic based on their gender, religion, and political affiliation. We also saw differences
in student comfort levels based on identity: women reported lower comfort than men when learning about gene editing, reli-
gious students were less comfortable than nonreligious students when learning about abortion and PAS, and nonliberal stu-
dents were less comfortable than liberal students when learning about abortion. Students cited that the controversy
surrounding these topics and a personal hesitancy to discuss them caused discomfort. These findings indicate that identity
impacts comfort and support in a way similar to that previously shown in the public. Thus, it may be important for instructors to
consider student identity when teaching bioethics topics to maximize student comfort, ultimately encouraging thoughtful consid-

eration and engagement with these topics.

abortion; bioethics; gene editing; inclusive teaching; physician-assisted suicide

INTRODUCTION

The national report Vision and Change has outlined a set
of core competencies that undergraduate biology students
should possess by the time they graduate (1, 2), and bioethics
is an important aspect of the core competency of under-
standing the relationship between science and society (2).
Science does not act in isolation; scientific discoveries are
applicable to the world around us and have implications for
society as a whole (3, 4). As such, it has been recommended
that undergraduate biology courses should not only focus on
the concepts of biology but also provide examples of ethical
dilemmas that surround the science (2).

Although bioethics can be integrated into an undergradu-
ate biology curriculum in multiple ways, it is often incorpo-
rated as a stand-alone bioethics course. Bioethics courses are
typically centered on socio-scientific issues, which are scien-
tific topics that are relevant to society and are often contro-
versial (5, 6). Socio-scientific issues typically comprise most
of the content in bioethics courses because these topics are
examples of the social, political, economic, and moral chal-
lenges associated with biology (7). For example, many
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bioethics courses include topics such as the Tuskegee
Study, mistreatment of vulnerable populations, reproduc-
tion-related issues, gene editing, and physician-assisted
suicide (8-10).

Socio-scientific topics have the potential to induce iden-
tity conflicts within individuals if they are both relevant and
controversial, which can create teaching challenges (11).
Bioethics instructors can face difficulties when presenting
controversial topics because 1) students may be uncomfort-
able with conflict in general, 2) students may be concerned
about how they will be perceived by their peers if they
express too strong an opinion during discussions about con-
troversial issues, 3) students may think they will receive
lower grades if they disagree with their professors in class, or
4) students may have an identity conflict with the topic and
disengage (12, 13). Thus, it is important to help students in
bioethics courses feel comfortable in engaging with these
topics if instructors want them to be able to clarify their
thinking and stances on these controversial issues.

Additionally, students often have preconceived attitudes
and knowledge about controversial science topics when they
enter undergraduate biology courses, and these can impact
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students’ engagement with scientific ideas (14). When learn-
ing new things about controversial topics, the goal may be
for students to be open to conceptual change. However, pre-
senting just facts and not addressing values may leave stu-
dents unwilling to consider conceptual change. “Conceptual
change” describes a special case of learning when the to-be-
learned information is in conflict with the learner’s back-
ground knowledge and requires knowledge restructuring
(11). The process of conceptual change requires more than
simply the acquisition of new knowledge; motivation and
emotion significantly impact students’ willingness to change
their attitudes toward controversial topics (14). The goal of
many bioethics courses is to encourage students to consider
ethical issues and related dilemmas that they may encounter
during their future careers (15). Thus, instructors may not
see conceptual change as a goal of instruction. However, stu-
dents should at least be open to conceptual change in the
light of new information so that they can fully consider the
ethical dilemmas discussed in the course. Because of the role
that motivation and emotion play in conceptual change, if
students are uncomfortable while learning bioethics topics
they may be less able to undergo conceptual change.

Because of the controversial nature of many of the topics
presented in bioethics courses, some students may feel less
comfortable than others because of their specific identities
and backgrounds. The limited research that has been done
in this realm has most frequently explored the relationship
between students’ identity and their willingness to partici-
pate in discussions about specific topics. One study analyzed
the effect of gender on student language choice and commu-
nication in undergraduate psychology courses during online
discussions regarding controversial topics, and researchers
found that women tend to make less assertive comments
than men and are more likely to leave comments in agree-
ment with their peers, whereas men tend to leave more
aggressive comments and are more likely to disagree with
others than women are (16). Research has also shown that
Republicans are more reluctant than Democrats to discuss a
wide variety of topics in their college courses, particularly
those that are political (17). Finally, regarding religion, stud-
ies have shown that non-Buddhist religious students (e.g.,
Christians) are more reluctant than Buddhist or atheist stu-
dents to participate in discussions about politics in their col-
lege classrooms (17). In another study, biology instructors
observed that religious students may worry that they will be
judged about their views on stem cell research in their high
school biology courses, causing them to primarily stay silent
during discussions (18). Thus, gender, political affiliation,
and religious affiliation may be related to how students expe-
rience bioethics content and how comfortable they feel
about engaging in discussions about it.

Even though bioethics aligns with various core competen-
cies in biology education, and we know bioethics topics can
be controversial in society, no studies that we know of have
examined students’ perceptions and comfort when learning
about bioethics topics in bioethics classes. To address this
gap in the literature, we designed a study to specifically
explore students’ perceptions of three commonly taught bio-
ethics topics (gene editing, abortion, and physician-assisted
suicide) and their comfort when learning about these topics
in undergraduate bioethics courses. Because we have reason
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to believe that identities may influence students’ experien-
ces with these topics, we also examined how gender, reli-
gious identity, and political identity may influence student
responses. Based on previous research on identity conflict
and the culture of science and biology (19-21), we would pre-
dict that religious students, women, and nonliberal students
may be less comfortable than nonreligious students, men,
and liberal students when learning about various topics cov-
ered in bioethics courses.
Our specific research questions were as follows:

1) Before instruction, to what extent do students in bio-
ethics courses support gene editing, abortion, and physi-
cian-assisted suicide?

a)Are there differences in student support levels based
on gender, religious affiliation, or political affiliation?

2) Are there differences in the comfort levels of students
from different groups when learning about gene editing,
abortion, and physician-assisted suicide?

3) What factors influence students’ comfort levels when
learning about gene editing, abortion, and physician-
assisted suicide?

METHODS

We surveyed students from five elective bioethics courses
offered to biology majors and nonmajors at a research-inten-
sive institution in the southwestern United States in fall
2020. Each of the five courses were different iterations of the
same bioethics course, titled “Bioethics,” and they were all
taught by a different instructor. At this institution, Bioethics
is one of many courses that can be used to satisfy a degree
requirement for biology majors. Because of the COVID-19 pan-
demic, every section of the course was delivered via either
synchronous or asynchronous remote/online instruction.

Five of the instructors teaching bioethics agreed to send
two surveys to students in their course and to offer students
a small amount of extra credit for completing the surveys.
These instructors e-mailed the first survey during the first 2
weeks of the course so that we could explore student per-
ceptions of bioethics topics before they learned about
them. Instructors then sent the second survey during the
final 2 weeks of the course so we could assess the comfort/
discomfort students experienced while learning about
these topics in the course. All research was approved by
Arizona State University’s Institutional Review Board (pro-
tocol 00012078).

The Surveys

Before conducting our study, we gathered bioethics course
syllabi from all the instructors at this institution who were
teaching bioethics to determine which controversial topics
were introduced in each course. Then, we compared the
topics in each course and chose common topics taught in all
courses. We found that all instructors taught gene editing,
abortion, and physician-assisted suicide. Based on this list of
topics and using prior literature on common perceptions
about these topics (22-25), we created a survey to explore
student support for these topics before learning about them.
To explore the comfort/discomfort they experienced while
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learning about these topics, we created a second survey to
administer at the end of their bioethics course.

We conducted four cognitive interviews (26, 27) with
undergraduate students for both surveys to establish
response process validity and identify whether any items on
the survey were unclear or misinterpreted (28). We modified
the items on each survey based on the cognitive interviews.
For example, when students misinterpreted an item or found
it to be confusing, we revised the item based on the students’
feedback to be clearer. We also piloted the survey in summer
2020 in one bioethics course during the final week of the
course to identify any weaknesses in the survey. We modi-
fied some of the logic of the open-ended response questions
based on the pilot so that students who were less than com-
pletely comfortable when learning a topic were able to
describe why they were less than completely comfortable. A
copy of all final survey questions administered and used in
the analyses can be found in the Supplemental Material
(available at https://doi.org/10.5281/zenodo0.5838973).

Support for gene editing, abortion, and physician-
assisted suicide.

To explore student support for abortion, gene editing, and
physician-assisted suicide before students learned about bio-
ethics, we asked students to choose whether they supported
gene editing, abortion, and physician-assisted suicide in all,
certain, or no situations. If a student selected that they sup-
port one of these topics only in certain situations, they were
provided a list of specific scenarios and asked to select which
ones they supported. We created these scenarios based on
those used in previous studies that investigated the opinions
of members of the American public (22-25) as well as com-
ments provided in our cognitive interviews and pilot study.

Comfort when learning gene editing, abortion, and
physician-assisted suicide.

Our second survey was intended to document student com-
fort when learning about abortion, gene editing, and physi-
cian-assisted suicide in bioethics courses, and it included
both open-ended and closed-ended questions. First, stu-
dents were asked to indicate how comfortable they felt learn-
ing about each topic as 1: not at all comfortable, 2: slightly
comfortable, 3: moderately comfortable, 4: mostly comforta-
ble, or S: completely comfortable. Then, students who
selected that they were completely comfortable were asked
to explain why they felt completely comfortable learning
about that topic. Students who selected anything other than
“completely comfortable” were asked to explain why they
felt less than completely comfortable learning about that
topic. Finally, students were asked to indicate how comforta-
ble they were in the overall course. Students who selected
that they were completely comfortable in the overall course
were asked why they felt completely comfortable. Students
who selected anything other than “completely comfortable”
were asked to explain why they felt less than completely
comfortable in the course.

Demographics.

At the end of the surveys, students were asked demographics
questions, including their gender, their political affiliation,
and their religious affiliation. We recognize that gender is
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not a binary but a spectrum and highlight the limitation of
treating this variable as dichotomous (47). For gender, stu-
dents were asked whether they most closely identified as
woman, man, nonbinary, or something else, which they
were then asked to describe. Students were also able to select
that they preferred not to answer. We then asked students to
identify themselves as 1) extremely liberal, 2) liberal, 3)
slightly liberal, 4) moderate, 5) slightly conservative, 6) con-
servative, or 7) extremely conservative. Finally, we asked stu-
dents to self-identify from the following list of religious
affiliations: 1) Buddhist, 2) Christian, 3) Hindu, 4) Jewish, 5)
Muslim, 6) I don’t identify with a religion, 7) option not avail-
able, or 8) prefer not to answer. A copy of these demographic
questions can be found in the Supplemental Material.

Analyses

Three hundred twenty-eight students (response rate =
67.8%) completed the first survey before instruction, and 280
students (response rate = 57.8%) completed the second sur-
vey after instruction. We classified students as having com-
pleted the survey if they answered at least 95% of the
questions and indicated that they gave honest, attentive
responses [see honesty check question in the Supplemental
Material (29)].

To determine student support for abortion, physician-
assisted suicide, and gene editing at the start of bioethics, we
calculated frequencies of students who supported each topic
in no, some, or all situations before instruction. For students
who chose “some situations,” we calculated the percentage
of students who supported each situation listed.

To determine whether there were differences in student
support before instruction based on gender, religion, or po-
litical affiliation, we first categorized students as 1) a man or
woman, 2) religiously affiliated or not affiliated, and 3) politi-
cally liberal or not politically liberal. To run these analyses,
we removed gender nonbinary students because there were
too few of them to include in our statistics as their own
group. For religiously affiliated, we included students who
identified as Buddhist, Christian, Hindu, Jewish, or Muslim,
as well as students who selected “option not available” but
described that they identified with another religious affilia-
tion associated with these five religions (e.g., Catholic).
Students who selected that they did not affiliate with a reli-
gion were categorized as not religiously affiliated, or nonreli-
gious. Students who did not fit into either category (e.g.,
students who selected “prefer not to answer” or those who
selected “option not available” and then described that they
were “spiritual”) were removed from our analyses because
there were too few of them to include in our statistics as their
own group. Finally, we divided students into the groups of
“liberal” and “nonliberal” by classifying any student who
selected that they were extremely liberal, liberal, or slightly
liberal as “liberal” and any student who reported that they
were moderate, slightly conservative, conservative, or
extremely conservative as “nonliberal.” We made this dis-
tinction because of the stigma associated with being con-
servative on college campuses, particularly in biology
academic units; studies have found that conservative stu-
dents are more reluctant to share their views on controver-
sial topics and feel they may be judged for their views (17),

Advances in Physiology Education « doi:10.1152/advan.00008.2022 . http://advan.physiology.org

Downloaded from journals.physiology.org/journal/advances at Middle Tennessee State Univ (161.045.048.073) on November 23, 2022.


https://doi.org/10.5281/zenodo.5838973
http://advan.physiology.org

() STUDENT PERCEPTIONS OF CONTROVERSIAL TOPICS IN BIOETHICS

and we have previously seen that students who hold con-
servative viewpoints may label themselves as moderate
because of this stigma. Thus, we wanted to differentiate
between liberal and nonliberal to account for this. We then
ran ordinal regressions to explore whether there were stat-
istically significant differences in student support levels
for each topic based on gender, religion, or political affilia-
tion. Three hundred students were included in these
analyses.

To determine whether there were differences in students’
comfort while learning the bioethics topics based on gender,
religion, or political affiliation, we ran logistic regressions on
data collected after instruction, with whether the student
reported being completely comfortable while learning the
topic as the dependent variable and student gender, religion,
and political affiliation as predictor variables. We treated
comfort as a binary outcome variable because more than
half of students said they were completely comfortable
whereas fewer students chose the less than completely com-
fortable options. Two hundred and sixty-three students were
included in these analyses.

All quantitative analyses were done with IBM SPSS
Statistics (version 27). We report coefficients and tradi-
tional statistical significance (P < 0.05) in this article, but
omnibus statistics, confidence intervals, and exact P val-
ues for each analysis are included in the Supplemental
Material. Syntax for the analyses is also available in the
Supplemental Material.

To determine why students were completely or less than
completely comfortable when learning bioethics, we qualita-
tively analyzed students’ written responses to our open-
ended questions (“Please explain why you were completely/
not completely comfortable. ...”) asked after instruction. We
used inductive coding to create coding rubrics for each
open-ended question from the survey (30). Researchers
established interrater reliability with the resulting coding
rubrics. One researcher coded 10% of the responses or 10
responses (Whichever was greater); then two researchers in-
dependently coded the same responses and compared their
codes to the first author’s original coding to determine the
percent agreement for each coding rubric. When any dis-
crepancies were present, the initial researcher adjusted the
corresponding coding rubric accordingly, and a new set of
responses were coded by all three researchers. For one of the
rubrics, only the initial researcher and one other researcher
coded a second set of responses after adjustments had been
made. All of the coding rubrics had between 73% and 100%
agreement, which is considered acceptable (31). Once inter-
rater reliability was established for each rubric, the initial
researcher coded all the responses to each open-ended ques-
tion according to the final coding rubrics. The final coding
rubrics can be found in the Supplemental Material. Two

Christian during childhood and college but currently atheist)
and political identities (extremely liberal; conservative dur-
ing childhood and college but currently liberal; conservative
during childhood but currently moderate).

RESULTS

Demographics

Of the 300 students included in our regression analyses
from the first survey, 163 (54.3%) students were religious
(45.3% Christian, 9.0% not Christian) and 137 (45.7%) stu-
dents were nonreligious. There were 202 women (67.3%) and
98 men (32.7%), and, politically, 144 students were liberal
(48.0%) and 156 students were nonliberal (52.0%).

Of the 263 students who were included in our regression
analyses from the second survey, 136 (51.7%) students were
religious (43.0% Christian, 8.7% not Christian) and 127
(48.3%) students were nonreligious. There were 182
women (69.2%) and 81 men (30.8%), and, politically, 132
students were liberal (50.2%) and 131 students were nonlib-
eral (49.8%). See Table 1 for a breakdown of the character-
istics of students from our first and second surveys. For a
breakdown of all other demographic variables, see the
Supplemental Material. We also report variance inflation
factor (VIF) values testing for collinearity among these var-
iables in the Supplemental Material.

Research Question 1: Before Instruction, to What Extent
Do Students in Bioethics Courses Support Gene Editing,
Abortion, and Physician-Assisted Suicide?

We found that most undergraduates enter bioethics
courses supporting gene editing and physician-assisted sui-
cide only in some situations (80.7% gene editing, 56.0% phy-
sician-assisted suicide), but for abortion students were
relatively evenly split between supporting it in all situations
or in certain situations (Fig. 1). Relatively few students
claimed that they did not support each topic in any situation
(7.7% gene editing, 9.7% abortion, 16.7% physician-assisted
suicide).

We probed into the specific scenarios in which students
support each topic (Figs. 2-4). The students who selected
that they support gene editing only in certain situations
were most likely to support it in cases of curing life-threaten-
ing diseases in adults (97.1%) and children (94.6%), and they
were least likely to support it in cases of enhancing physical
characteristics (12.4%) or intelligence (11.2%). The students

Table 1. Percentages of students in our samples who
held particular gender, religious, and political identities

First Survey Sample Second Survey Sample

hundred and sixty-three students were included in these G(n -d300) (n=283)
enaer
analyses. Woman 67.3% 69.2%
Man 32.7% 30.8%
Positionality Statement Religious affiliation
Religiously affiliated 54.3% 51.7%
The authors acknowledge that our identities influence this  Not religiously affiliated ~ 45.7% 48.3%
work. We all identify as women but hold a variety of religious Political affiliation
beliefs (agnostic during childhood but currently Christian; ~ Nonliberal 52.0% 49.8%
atheist during childhood and college but currently agnostic; Liberal 48.0% 50.2%
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Gene Editing 8% 81% 12%
Abortion 10% 43% 47%
Physician-Assisted Suicide  17% 56% 27%

Supports in no situations

Supports in certain situations

Supports in all situations
Figure 1. Stacked bar charts representing the percentage of students who
support bioethics topics in all, certain, or no situations. Student responses
(n = 300) were to the question “In which scenarios do you believe gene

editing/abortion/physician-assisted suicide to be acceptable? Select all
that apply” before bioethics instruction.

who selected that they support abortion only in certain situa-
tions were most likely to support it in cases where the preg-
nancy results from rape (88.4%) or when the mother’s health
is at risk (89.9%), and they were least likely to support it
when the pregnancy is in the third trimester (7.8%) or when
the parents want an abortion because they do not want the
sex of the child (4.7%). Finally, the students who selected
that they support physician-assisted suicide only in certain
situations were most likely to support it in cases where a ter-
minally ill patient requests to stop all medical treatment
(93.5%) and were least likely to support it in cases where the
patient is requesting assisted suicide because they are in
extreme emotional pain (29.8%).

Research Question 1a: Are There Differences in Student
Support Levels Based on Gender, Religious Affiliation,
or Political Affiliation?

Using ordinal regressions, we found that at the beginning
of a bioethics course there were differences in student

Figure 2. Percentage of students who support gene editing
in specific situations. Student responses to the question “In
which scenarios do you believe gene editing to be accepta-
ble?” before bioethics instruction. Only students who
selected support in certain situations (n = 242) were given
this question, and students could select all that apply.

support based on different genders, religious affiliations,
and political affiliations. Controlling for political affiliation
and gender, religious students were less likely than nonreli-
gious students to support gene editing (P = 0.004), abortion
(P < 0.001), and physician-assisted suicide (P < 0.001)
(Table 2). Additionally, controlling for political and religion
affiliations, women were more likely than men to support
abortion (P = 0.004), but there was not a significant gender
difference in support for gene editing (P = 0.125) or physi-
cian-assisted suicide (P = 0.993). Finally, controlling for gen-
der and religious affiliation, we also found that nonliberal
students were less likely than liberal students to support
both abortion (P < 0.001) and physician-assisted suicide (P =
0.007), although there was not a significant difference in
their support for gene editing (P = 0.794).

Research Question 2: Are There Differences in the
Comfort Levels of Students from Different Groups When
Learning about Gene Editing, Abortion, and Physician-
Assisted Suicide?

At the end of their bioethics courses, students reported
having high comfort levels overall when learning about gene
editing, abortion, and physician-assisted suicide (Fig. 5).
However, there were differences in comfort levels of stu-
dents from different demographic groups (Table 3). Using
logistic regressions, we found that there were differences in
the comfort levels of students based on gender, religious
affiliation, and political affiliation when learning about these
three topics. Religious students reported being less comfort-
able than nonreligious students when learning about both
abortion (P = 0.006) and physician-assisted suicide (P =
0.031), but the difference between religious and nonreligious
students’ comfort when learning about gene editing did not
reach statistical significance (P = 0.092) (Table 3). Additionally,
nonliberal students were less comfortable than liberal students
when learning about abortion (P < 0.001), as well as in the
overall bioethics course (P = 0.006), but there was not a
significant relationship between political affiliation and
comfort for gene editing (P = 0.093) or physician-assisted
suicide (P = 0.168). Women were less comfortable than
men when learning about gene editing (P = 0.037),
although there were no significant relationships between

% of student support - gene editing scenarios

Enhance intelligence [ ] 11.2%
Enhance physical characteristics [_] 12.4%
Cure debilitating disease in embryo | ] 83.1%
Cure life-threatening disease in embryo | ] 85.1%
Cure debilitating disease in child | ] 91.7%
Cure debilitating disease in adult | ] 93.8%
Cure life-threatening disease in child | ] 94.6%
Cure life-threatening disease in adult | ] 97.1%
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% of student support - abortion scenarios

Parents don’t want sex of child [ 4.7%

/17.8%
/1 21.7%
1 25.6%

——————————137.2%

3rd trimester
Parents are not married
2nd trimester

Parents don’t want a child

Figure 3. Percentage of students who support abortion in
specific situations. Student responses to the question “In
which scenarios do you believe abortion to be acceptable?”

Parent can’t afford baby [ ] 45.7% before bioethics instruction. Only students who selected
Parents are too young | ] 45.7% support in certain situations (n = 129) were given this ques-
’ tion, and students could select all that apply.
Birth defect | ] 46.5%
1st trimester | ] 76.0%
Incest | ] 83.7%
Rape | ] 88.4%

Mother’s health at risk [

189.9%

gender and comfort for abortion (P = 0.709) or physician-
assisted suicide (P = 0.494). Finally, neither gender nor re-
ligion had significant relationships with students’ comfort
levels in the bioethics courses overall (gender, P = 0.419;
religion, P = 0.721).

Research Question 3: What Factors Influence Students’
Comfort Levels When Learning about Gene Editing,
Abortion, and Physician-Assisted Suicide?

When analyzing students’ open-ended responses regard-
ing why they felt completely comfortable when learning
about each topic, we found many common themes across
questions about gene editing, abortion, and physician-
assisted suicide. For example, many students claimed that

they were comfortable because they were familiar with the
topics before the bioethics class (Table 4). Many students
reported that they were comfortable because they felt that
the classroom environment was open, safe, or unbiased or
their instructor practiced a specific teaching method that
made them comfortable. For example, some students men-
tioned that the instructor never tried to push their views
onto them, which made them feel completely comfortable
when discussing their own views. For gene editing and abor-
tion, many students said that they were comfortable because
they were confident in their opinions on the topic.
Alternatively, for gene editing and physician-assisted sui-
cide, many students claimed that they were comfortable
because they thought the topics covered were interesting.

% of student support - PAS scenarios

" 029.8%
C  s12%

Patient requests due to emotional pain

Patient is a young adult

Patient requests a self administered

0,
lethal drug l ) 59.5%
Patient requests physician lethal
I equ.. |:')y||n = [ ] 63.7%
injection
Patient requests due to physical pain | ] 73.2%
Patient is elderly | ] 79.2%

Patient asks to stop receiving
treatment

[ ] 93.5%

Figure 4. Percentage of students who support physician-assisted suicide (PAS) in specific situations. Student responses to the question “In which sce-
narios do you believe physician-assisted suicide to be acceptable?” before bioethics instruction. Only students who selected support in certain situa-
tions (n = 168) were given this question, and students could select all that apply. First, students were given the following prompt: Patient “Doe” has
terminal cancer, and doctors believe they only have six months to live. They are feeling sick and experience an immense amount of pain every day.
They now want to stop their pain and suffering. In which scenarios do you believe physician-assisted suicide to be acceptable for patient “Doe”? Select
all that apply. 7) Patient “Doe” is a young adult. 2) Patient “Doe” is elderly. 3) Patient “Doe” requests a doctor to stop all medical treatment. 4) Patient
“Doe” requests a doctor to give them a prescription for lethal drugs that they take on their own. 5) Patient “Doe” requests a doctor to give them a lethal
injection. Then, students were given the following prompt: Patient “Smith” does not have a terminal iliness, but they experience an unbearable amount
of pain every day. They now want to stop their pain and suffering. In which scenarios do you believe physician-assisted suicide to be acceptable for
patient “Smith”? Select all that apply. 6) Patient “Smith” has a physical disorder which causes an unbearable amount of physical pain. 7) Patient “Smith”
has a mental disorder that causes an unbearable amount of emotional pain.

Advances in Physiology Education « doi:10.1152/advan.00008.2022 . http://advan.physiology.org 273

Downloaded from journals.physiology.org/journal/advances at Middle Tennessee State Univ (161.045.048.073) on November 23, 2022.


http://advan.physiology.org

() STUDENT PERCEPTIONS OF CONTROVERSIAL TOPICS IN BIOETHICS

Table 2. Coefficients for students’ support based on
gender, religious, and political identity

Gene Editing Abortion Physician-Assisted Suicide
Woman —0.484 0.762* 0.002
Religious —0.942* —1.479t —1123t
Nonliberal 0.082 —1.518t —0.673*

Coefficients from ordinal regressions predicting students’
responses to the questions “Do you support gene editing/abortion/
physician-assisted suicide in no situations, some situations, or all
situations?” disaggregated by gender, religious affiliation, and politi-
cal affiliation (n = 300). Significant difference: *P < 0.01; TP < 0.001.

Finally, for abortion and physician-assisted suicide, many
students stated that they were comfortable when learning
about the topic because they tend to support it.

We also identified themes for why students were com-
pletely comfortable that were unique to specific topics
(Table 4). For instance, students reported that they were
comfortable when learning about gene editing because of its
relevance to the future (30.9%). Some of these students spe-
cifically said they were comfortable because they felt that
the use of gene editing technology in the future is inevitable
(9.4%) or because they believed the technology has the

potential to largely benefit people and society in coming
years (21.5%). Additionally, for physician-assisted suicide,
some students claimed that they were comfortable when
learning about the topic because they had some sort of per-
sonal experience with it before, whether it be with physi-
cian-assisted suicide itself or death or suicide in general
(4.4%).

For students who were less than completely comfortable
when learning about abortion, gene editing, or physician-
assisted suicide, many themes arose relating to why they
were not completely comfortable (Table 5). For all three
topics, many of these students cited that they were less than
completely comfortable because they do not support the
topic. These students also said that they were less than com-
pletely comfortable when learning about gene editing, abor-
tion, or physician-assisted suicide because the nature of the
topic itself was uncomfortable. For abortion and physician-
assisted suicide, some students specifically mentioned that
the topic was either controversial or sad/sensitive. For abor-
tion and physician-assisted suicide, many students also
stated that discussions of death and/or suicide that went
along with these topics made them less than completely
comfortable. Additionally, for gene editing and abortion,
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Figure 5. Violin plots overlaid with data points displaying students’ responses to the question “On a scale of 1-5, how comfortable were you when learn-
ing about gene editing (4), abortion (B), physician-assisted (PA) suicide (C)?” broken down by gender, religion, and political affiliation. The black bar rep-

resents the mean of the data (n = 263). *P < 0.05.
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Table 3. Coefficients for student comfort based on gen-
der, religious, and political identity

Physician-Assisted

Gene Editing  Abortion Suicide Overall Class
Woman —0.608* 0.109 —0.196 —0.236
Religious —0.460 —0.777% —0.594* 0.100
Nonliberal —0.457 —1.235% —0.378 —0.778t

Coefficients from logistic regressions predicting whether students
were completely comfortable or less than completely comfortable
when learning about gene editing, abortion, and physician-assisted
suicide and in the overall bioethics class, disaggregated by gender,
religious affiliation, and political affiliation (n = 263). Significant dif-
ference: *P < 0.05; TP < 0.01; #P < 0.0001.

some students claimed that learning about other perspec-
tives on these topics challenged their views and made them
less than completely comfortable.

Some themes regarding why students were less than com-
pletely comfortable were unique to specific topics (Table 5).
For example, many students were less than completely com-
fortable when learning about gene editing because they were
worried about the future of the technology (43.8%). Some
were specifically worried about the technology being improp-
erly regulated (19.1%), whereas others were nervous about the
potential unintended side effects of the technology (11.2%) or
harms that it could induce on a societal level (11.2%), includ-
ing the possibility that the technology could lead to eugenics
(9.0%). Some students also said that they were less than com-
pletely comfortable when learning about gene editing because
they felt like the technology was an attempt by humans to al-
ter nature or “play God” (5.6%). For abortion, many students
cited feeling some identity-related discomfort. Some of these
students explained that their religious identity caused them
to feel less than completely comfortable when learning about
this topic (8.7%), whereas others felt some gender-related dis-
comfort based on who they felt should and should not have
input in the abortion debate (5.6%). This included responses

from men who felt their opinion was less relevant than that
of a woman as well as responses from women who felt men
should not have input on the issue of abortion. Finally,
many students were less than completely comfortable
when learning about physician-assisted suicide because
they were either still unsure of their opinions on the topic
(21.4%) or were sympathetic toward physicians because
they have to deal with the consequences of the physician-
assisted suicide dilemma in their daily lives because of
their career (11.9%).

DISCUSSION

In this study of undergraduate students in bioethics
courses, we found that, overall, students were not extreme in
their views on the controversial topics covered in the curric-
ulum, meaning they typically claimed to support each topic
in only certain situations rather than either all or no situa-
tions. They also mostly felt comfortable when learning about
them. To our knowledge, this is the first study focused on
student identity and comfort that has been done in this par-
ticular context of undergraduate bioethics courses. Our
results were surprising in that they indicate that these stu-
dents overall may be less polarized in their views than
might be expected given the divisive nature of these topics
in the American public (32-34). However, we found that
students from different social groups tended to have dif-
ferent levels of support and comfort surrounding these
topics, which reflects what we see in the broader American
public (32, 34-38).

What implications might these results have for instruction
on controversial bioethics topics? First, students were overall
comfortable when learning about these controversial topics,
indicating that discussion about these topics is not necessar-
ily uncomfortable for students. Past studies indicate that
instructors may avoid teaching controversial topics because
they fear creating conflict and discomfort (39, 40), but

Table 4. Students’ responses regarding why they felt completely comfortable

Gene Editing Abortion Physician-Assisted
Theme (n =149) (n=152) Suicide (n = 158) Example Quotes

Student was familiar with 23.5% 17.6% 16.5% “I have talked about [abortion] a “l already knew a lot about
the topic before they lot with peers, | had already gene editing so... [| was]
entered the course gone through that initial completely comfortable. . ..”

shock of learning about it.”

Instructor’s teaching meth- 14.8% 13.1% 20.3% “| felt completely comfortable “My instructor respectfully
ods or classroom environ- because | was learning about taught all categories of the
ment made the student gene editing in an objective course and welcomed new
feel comfortable and nonbiased manner.” ideas and conversation.”

Student was confident in 7.4% 13.1% - “I was comfortable because | “I feel comfortable when learn-
their opinions about the am confident with how | feel ing about abortion because
topic about gene editing.” | understand my stance on

the subject.”

Student found the topic 17.4% - 9.5% “| felt comfortable because it “I found [gene editing] very
interesting was interesting to learn interesting and enjoyed

about.” learning about it.”

Student supports the topic - 12.4% 20.9% “| felt comfortable learning “I strongly believe in physi-

about this because it is some-
thing that | think should be
allowed in all states.”

cian-assisted suicide. . .. Itis
not something that makes
me uncomfortable.”

Themes present across students’ responses to the question, “In a short paragraph, please explain why you felt completely comfortable
learning about gene editing/abortion/physician-assisted suicide,” as well as the percentage of students who mentioned each theme in

their response. — indicates that the theme was not present in students’ responses about a particular topic.
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Table 5. Students’ responses regarding why they felt less than completely comfortable

Gene Editing  Abortion  Physician-Assisted
Theme (n=89) (n=92) Suicide (n = 84) Example Quotes

The topics themselves were 14.6% 55.4% 25.0% “l did not feel completely com- “I did not feel completely comfort-
uncomfortable or fortable with [abortion] able discussing physician-
controversial. because it is a very controver- assisted suicide because this

sial [topic]....” subject is extremely controver-
sial to discuss.”

Student does not support 22.5% 22.0% 15.5% “I do not support abortion due “I don’t think gene-editing should
the topic in at least some to personal beliefs, so some be used to enhance people to
cases. cases were hard to discuss.” become smarter, taller, stron-

ger, etc. This part made me feel
uncomfortable.”

Hearing other students’ per- 10.1% 14.1% - “I didn’t feel completely com- “I believe that access to abortion
spectives made them fortable because. .. there is a human right. Trying to
uncomfortable. were a couple of people that understand ethical arguments

think that gene editing to against that right [to abortion]
enhance human physical was difficult.”
traits and intelligence is okay,
which | don’t agree with.”
Discussing the concepts of - 8.8% 8.3% “The thought of terminating a “I did not feel completely comfort-

death or suicide made
them uncomfortable.

potential life is always
disheartening.”

able learning about physician-
assisted suicide because | lost
a family member to suicide.”

Themes present across students’ responses to the question, “In a short paragraph, please explain why you felt less than completely
comfortable learning about gene editing/abortion/physician-assisted suicide,” as well as the percentage of students who mentioned each
theme in their response. — indicates that the theme was not present in students’ responses about a particular topic.

instructors can create a comfortable environment even
when teaching about controversial topics. However, given
that students with different genders, religions, and political
affiliations have different comfort levels, our results also
show that comfort may vary depending on the cultural
makeup of students in the class and the topics covered.

Students in this study reported several specific strategies
that made them feel comfortable when learning these contro-
versial topics, so instructors may find these useful for trying
to maximize student comfort. From our qualitative results, we
saw that students’ familiarity with a topic upon entering a
course, their personal experiences with the topic, and the
extent to which a student supports a topic impacted students’
comfort. However, these are all outside an instructor’s con-
trol. There are some factors that instructors can influence; for
example, students said that when instructors incorporated
diverse perspectives into their teaching this made them feel
more comfortable. Thus, instructors could increase student
comfort overall by incorporating different views that students
might possess. It is important to note that there is no “correct”
view on these bioethics topics. This differs from other topics
in biology that are societally controversial but are scientifi-
cally verifiable, like human-induced climate change or evolu-
tion, for which an instructor would not present alternative
views (i.e., creationism) because they are in direct conflict
with scientific evidence. But, in the cases of gene editing,
abortion, and physician-assisted suicide, support for these
topics is not a scientific decision but an ethical decision, and
thus exploring the ethical dimensions of these topics from
various viewpoints is appropriate and, in light of these results,
might create more comfortable classes for students.

Religious students were both less supportive of and less
comfortable when learning about abortion and physician-
assisted suicide than nonreligious students. This implies
that religious cultural competence may be useful in the
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context of bioethics courses. Biology instructors are typically
nonreligious (41), so they may have views different from
their religious students and thus may not have experienced
the same discomforts when learning about each topic. This
cultural disconnect could act as a barrier to effective instruc-
tion and communication of bioethics topics. Although the
need for cultural competence in biology courses such as evo-
lution has been advocated for in recent years (42, 43), our
findings indicate the need to consider implementing this in
bioethics courses as well.

A similar pattern appeared when analyzing support and
comfort across political affiliations. Nonliberal students were
both less supportive of abortion than their liberal peers and
less comfortable when learning about it. Oftentimes, religion
and politics are associated as aligned or conflations of one
another; however, our statistical analyses control for all other
demographic variables, and results from our collinearity test
exemplify that religion and politics each had their own inde-
pendent effects on students’ support and comfort. This means
that to address the comparatively low comfort of nonliberal
students, further action must be taken than simply addressing
discomfort related to religion and perhaps there is also the
need for political cultural competence in bioethics courses
given the liberal attitudes of most biologists (44).

Ultimately, this study shows for the first time that the
identities of undergraduate students in bioethics courses
influence how they will relate to bioethics curriculum in
undergrad bioethics courses. Thus, if instructors teach bio-
ethics and ignore student identities, they may miss the op-
portunity to tackle potential identity-based hurdles related
to student comfort.

Limitations/Future Studies

This study was conducted at one public research-intensive
institution in the southwest United States. This institution is
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located in a state that has historically been Republican but
recently is considered a swing state. This state is neither
highly religious nor highly secular (45). Future studies could
broaden the sample to students in bioethics courses at multi-
ple universities in the United States to produce more gener-
alizable results. Additionally, this study analyzed bioethics
courses taught by five different instructors, so future studies
could survey students being taught by only one instructor to
control for any differences in student comfort that may have
been induced by a particular instructor themselves.

This study was also conducted in the context of the
COVID-19 pandemic, which may have impacted our results.
This context placed students under additional stress as they
were learning in new formats and environments and figuring
out how to balance the reality of the pandemic itself (46), so
their comfort in bioethics may have been conflated with
their comfort in their lives in general. Additionally, the bio-
ethics courses that we surveyed were administered in syn-
chronous and asynchronous online formats because of the
pandemic. Future studies could evaluate student comfort in
bioethics courses that are administered in person to assess
how this learning format impacts comfort. Students’ lives
may also be less impacted by the added stress of the COVID-
19 pandemic once courses return fully in person, removing
some of the potential conflation.

We made the decision to collapse our variables into reli-
gious versus nonreligious, men versus women, and liberal
versus nonliberal. However, these categories do not fully
capture the complexities of these identities, so future work
may need to focus more specifically on certain identities and
their experiences in bioethics courses (e.g., the experiences
of Muslim students compared with Christian students or
Libertarian students compared with Republican students).

In our results, we see that students with specific identities
may be less comfortable than those with other identities,
which could cause students with different identities to be
differentially successful in their bioethics courses. However,
in future studies, it may be informative to collect informa-
tion about factors beyond comfort, such as students’ aca-
demic performance in their bioethics course or their
knowledge retention on the topics covered in these courses.
This could help researchers to determine whether comfort
truly corresponds with students’ success and knowledge de-
velopment in bioethics courses, thus adding further rele-
vance to this work.
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