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Abstract 

Background: Medical ethics education is crucial for preparing medical students to face ethical situations that can 
arise in patient care. Instances of ethics being integrated into biomedical science education to build the connection 
between human science and ethics is limited. The specific aim of this study was to measure student attitudes towards 
an innovative curriculum design that integrates ethics education directly into a biomedical science course in pre-
clinical medical curriculum.

Methods: In this cross-sectional study, three ethics learning modules were designed and built in a biomedical sci-
ence course in the pre-clinical curriculum. All students of Class of 2024 who were enrolled in the course in 2021 were 
included in the study. Each module integrated ethics with basic science topics and was delivered with different teach-
ing modalities. The first module used a documentary about a well-known patient with severe combined immunodefi-
ciency disease. The second module was delivered through a clinical scenario on HIV infection. The third module used 
small group discussion and debate on the topic of blood transfusion. For evaluation, students were asked to self-iden-
tify the ethical challenges associated with each module and complete reflective writing to assess their knowledge 
and attitude. Quantitative and qualitative analyses were conducted on student perceptions of each module.

Results: Likert scale ratings on the usefulness of each module revealed significantly higher ratings for the small 
group discussion/debate module, seconded by the documentary and lastly the case scenario only modules. Narrative 
analysis on student feedback revealed three themes: General favorable impression, Perceived learning outcomes, and Cri-
tiques and suggestion. Common and unique codes were identified to measure the strengths and weaknesses of each 
module. Overall, students’ perception of the curriculum design was extremely positive.

Conclusions: This curriculum design enabled us to highlight foundational biomedical sciences and clinical condi-
tions with ethical dilemmas that physicians are likely to face in practice. Students found value in the modules, with a 
preference for the most active learning method. This study provides insight on a novel approach for integrating medi-
cal ethics into biomedical science courses that can be tailored to any institution. Strategies learned include utilizing 
active learning modalities and discussion.
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Background
Medical ethics is the study of the moral issues inher-
ent in the practice of medicine, including, among many 
other topics, the moral choices physicians face in their 
day-to-day interactions with patients, colleagues, and 
the broader society in which they practice [1–4]. Knowl-
edge of medical ethics is crucial for training morally 
competent healthcare professionals to manage ethical 

Open Access

*Correspondence:  yxz028@shsu.edu

4 Department of Molecular and Cellular Biology, College of Osteopathic 
Medicine, Sam Houston State University, Conroe, USA
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12909-022-03865-y&domain=pdf


Page 2 of 11Olaiya et al. BMC Medical Education          (2022) 22:829 

considerations that arise in patient care [5]. Evolving 
health care systems, expanding involvement of allied 
health professionals, and advances in technologies and 
treatment regimens have given rise to increasingly com-
plex moral dilemmas faced by medical professionals in 
everyday practice. There is thus a compelling argument to 
continuously improve the incorporation of medical ethics 
into both pre-clinical and clinical medical education.

In the Association of American Medical Colleges pub-
lished curriculum report, 143 out of 145 allopathic medi-
cal schools covered medical ethics in either a required or 
an elective course in 2016-2017 academic year [6]. The 
curriculum topics reported by the American Association 
of College of Osteopathic Medicine shows all osteopathic 
medical schools checked off medical ethics in a required 
course or rotation and 21 out of 38 schools had it covered 
in a selective/elective course or rotation in academic year 
of 2017-2018 [7]. Not surprisingly, reports on medical 
student perspectives of ethics education have revealed 
strong recognition of the importance of ethics as part of 
their medical training and a perceived need and desire 
for more formal bioethical education [8, 9]. Although 
there is consensus from both faculty and students that 
medical ethics is an important part of medical training, 
literature suggests notable heterogeneity across medical 
schools regarding the best practice of teaching medical 
ethics [10–12].

Various pedagogical approaches have been employed 
to teach this subject, including the content, method, and 
timing of ethics education [10, 13, 14]. In the aspect of 
curriculum design, ethics inclusion in pre-clinical medi-
cal education has been done through various strategies. 
In addition to the most common traditional stand-alone 
ethics course, other approaches have also been explored, 
such as elective courses, students’ medical ethics rounds, 
a scholarly concentration program, etc [15–18]. Various 
formats of delivery have been reported as well, includ-
ing small group session, case-based teaching, narrative 
approach, peer-based teaching, team-based learning, etc 
[15, 19–21]. A commonality among these various peda-
gogical approaches is that the ethics content is delivered 
in a way that tends to treat ethics as a distinct subject 
matter that students are required to learn.

A core component of medical education is, of course, 
also learning the sciences related to understanding the 
human body. Many of the ethical challenges that doc-
tors face – such as recruiting patients for clinical trials 
or securing informed consent for an invasive procedure 
– are directly related to the science that students learn 
in pre-clinical biomedical education. When an ethics 
education is cleaved off from the underlying context 
that gives rise to the ethical issues being studied, it is 
natural to treat ethics and the sciences core to medicine 

as inhabiting separate realms: after all, ethics studies 
how the world ought to be while science studies how 
the world is. Ethical norms often become viewed as a 
set of norms externally imposed on scientists and doc-
tors, rather than norms internal to their practice [22]. 
But since medicine is fundamentally about using sci-
ence to treat disease and illness in the context of a doc-
tor-patient relationship, it stands to reason that the aim 
of the practice of medicine is to use science in a way 
consistent with the moral norms that govern the doc-
tor-patient relationship. A good doctor, in other words, 
is one who uses science in an ethical manner to pro-
mote healing. Given the way in which ethics and sci-
ence are interwoven in medical practice, we asked the 
question whether ethics could be integrated in biomed-
ical science curriculum of pre-clinical medical training. 
While a review of literature has revealed recent efforts 
to implement ethics education into science education 
[23–26], we couldn’t find any discussion of efforts to 
embed ethics curriculum within the biomedical science 
curriculum in particular, except for anatomy [27].

Given the rationale above, we initiated a project to 
develop strategies for medical educators to integrate 
ethics modules into biomedical science courses, with 
the aim of promoting student awareness of how scien-
tific practice and ethics are interrelated. Our first step 
in this project, which this paper analyzes, was to assess 
student attitudes towards the inclusion of ethics mod-
ules in pre-clinical biomedical science courses - how 
will students respond to this new course design? Future 
objectives, not undertaken here, will be to measure stu-
dent learning as a result of our interventions, assess the 
effectiveness of different inclusion strategies, and cre-
ate a framework that other medical educators can use 
in their courses.

Our study concerns a curriculum design we imple-
mented that incorporates ethics threads in a pre-
clinical biomedical science course using various 
teaching modalities. Our model enabled us to highlight 
the pathophysiology and clinical presentations of the 
disorders, along with ethical dilemmas that physicians 
are likely to face in clinical practice. By learning bio-
medical science side-by-side with medical ethics, stu-
dents could make meaningful connections between the 
two domains. We believe this pedagogical approach of 
teaching medical ethics can help students better under-
stand the relationship between science and ethics in 
medical practice as well as build richer “organizational 
structures” of knowledge that will aid in the retention 
and application of information [28, 29]. This curricu-
lum design can also shed light on how to incorporate 
ethics education creatively and effectively in the pre-
clinical medical curriculum.
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Methods
Setting
This study was conducted at Sam Houston State Uni-
versity College of Osteopathic Medicine in 2021. Three 
ethics learning modules were designed and built in a 
six-week system course “Immune System and HEENT” 
(HEENT: Head, Eyes, Ears, Nose, Throat) which was 
offered in the spring semester of the first year of pre-
clinical curriculum. In this course, students were 
introduced to the principles of trauma, inflamma-
tory disorders, infections and cancers associated with 
HEENT as it relates to the immune system. Students 
learned to apply the basic concepts of immunology in 
normal and disease states and to diagnose, prevent, and 
treat infections, cancers and immunological diseases. 
All students from our institute who were enrolled in 
this course in 2021 were included in the study. These 
students were in their first year of a four-year Doctor of 
Osteopathic Medicine program. A total of 74 first-year 
medical students in the Class of 2024 were enrolled in 
the course and completed all three modules and assess-
ments. Forty were males and thirty-four were females. 
The average age of the cohort was 26 years ranging from 
23 to 45 years.

The learning objectives of the ethics modules were 
identified and standardized based on the Romanell 
Report [28] which reviewed medical ethics education in 
the United States and offers suggestions for objectives, 
teaching methods, and assessment strategies.

The design of the three modules is presented in Table 1.
The first module used a documentary about David 

Vetter, a well-known pediatric patient with severe 
combined immunodeficiency disease. After students 
completed the session “Introduction of the Immune 
System”, they were provided an asynchronous eth-
ics module in a learning management software and 
assigned a one-hour long documentary named The Boy 
in the Bubble released in 2006 by PBS [29], and then 
completed the assessments at their own time. The sec-
ond module used a clinical case on human immunode-
ficiency virus (HIV) that was introduced in team-based 

learning (TBL), a form of peer collaboration. This case 
concerned a patient diagnosed with HIV and the dual 
roles of physician as mandatory reporter of communi-
cable disease and protector of patient confidentiality. 
Immediately following the two-hour TBL, the students 
were provided assessments to be completed on their 
own. The third module was a one-hour mandatory live 
session offered 4 days after students completed the ses-
sion “Blood Transfusion”. The students were given an 
ethics case about a young Jehovah’s Witness in need of 
a blood transfusion and asked to complete the assess-
ments in class. They were then sorted into small groups 
for discussion and subsequently assigned a position to 
debate on whether the patient should receive the blood 
transfusion. For all three module assessments, students 
were provided a list of twenty ethical challenges cited 
from the Romanell report and were asked to select the 
challenges that they recognized in the learning module 
and provide supporting explanations (Additional file 1: 
Appendix 1). Reflective writing prompts were included 
for students to complete on their own for thinking crit-
ically about the ethical challenges associated with the 
module. Module #1 reflective questions were tied to 
surrogate decision making and informed consent. An 
example of the reflective writing prompt from Module 
#1 includes “Would the case have been handled any dif-
ferently were David a competent adult? At what point 
should David be considered autonomous and capable 
of making healthcare decisions? Explain your reason-
ing.” Module #2 reflective questions were tied to patient 
confidentiality and the reporting of communicable dis-
eases. Module #3 reflective questions were tied to the 
impact of religion on clinical decisions. Students were 
also asked to voluntarily respond to the perception 
question “How useful did you consider this module in 
ethics training?” to rate the usefulness of the module on 
a 1 to 5 Likert scale (1-not useful at all, 5-very useful) 
and provide feedback. We expected students took 30 
min to 1 h to complete all assessments. General feed-
back were provided by YZ and OO in person or in writ-
ing for each module.

Table 1 Setting of the three ethics learning modules embedded in biomedical science course

Activity/Delivery Format Biomedical Science Topic Ethics Topic Assessment (same for all 3 
modules)

Module #1 Documentary/Asynchronous Functions of Immune System Surrogate Decision Making, Patient 
Consent and the Interplay of 
Research and Ethics

1. Identification of ethical challenges 
associated with each module
2. Completion of narrative responses 
to reflective questions
3. Completion of a survey question 
regarding effectiveness of each 
module

Module #2 Case Only/Hybrid (Synchro-
nous/Asynchronous)

Immunodeficiencies Beneficence versus Public Health

Module #3 Case with Small Group 
Discussion and Debate/Syn-
chronous

Blood Transfusion Impact of Religion on Clinical Deci-
sions
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Analytical procedure
The analytical procedure was aligned with the study’s 
aim to measure student attitudes about the ethics mod-
ules. The first analysis measured differences between 
perceived usefulness of the modules to determine if 
students found one teaching modality more useful than 
the others. The second was a qualitative study on writ-
ten student feedback.

The statistical analysis of perceived usefulness was 
performed with the python programming language 
using the pandas, statsmodels, scipy, and scikit_post-
hocs packages. Descriptive statistics were calculated 
for each analysis with reported averages following the 
format of the mean ± one standard deviation. Group 
differences between the Likert-based usefulness ratings 
were initially analyzed with an ANOVA and normalcy 
of the standardized residuals were computed with a 
Shapiro-Wilk test. The final analysis used a Kruskal-
Wallis test and post-hoc Dunn test with a Bonferroni 
correction to determine differences between groups 
(corrected-α for all tests was set to 0.05).

Student feedback was analyzed using two different 
qualitative approaches: constant comparison analysis 
[30] and classical content analysis [31]. Using more 
than one approach in qualitative data analysis, as 
recommended by Leech and Onwuegbuzie [32], can 
increase interpretive validity, or the degree to which 
the perspectives of students are accurately rendered 
by the researcher [33]. Two of the investigators (YZ 
and KO) double coded the de-identified student feed-
back with Dedoose 8.3.47b to independently assign 
codes to the text for each module. The investigators 
then reviewed the accuracy and relevance of these 
codes according to their interpretation of the students’ 
meaning and used the software to merge similar codes 
and remove other codes that were no longer pertinent. 
Next, the investigators used printouts from the soft-
ware to complete axial coding, which involves compar-
ing text segments and codes to create categories made 
up of similar codes, and to combine categories into 
broad themes. Last, the investigators used printouts 
from the software to conduct classical content analy-
sis, calculating percentages of codes associated with 
each theme to determine their relative significance 
to the participants. The premise underlying classical 
content analysis is that the frequency of occurrence 
is connected to the meaning of the content [31]. This 
analysis allowed the investigators to discover the rela-
tive importance that each theme held for students (i.e., 
based upon the frequency of the codes associated with 
each theme), which gave more insight into students’ 
responses. The data were entered into Microsoft Excel 
for data management.

Ethical considerations
Exempt status for the research project was granted by the 
IRB committee of SHSU.

Results
The majority of students (73/74) completed the Likert-
based usefulness ratings. In general, students found 
each module useful, with an average across all modules 
of 4.37 ± 0.99. Descriptive statistics for each module are 
reported in Table  2 and the distribution of answers are 
shown in Fig. 1.

To test differences between the Likert-based useful-
ness ratings between modules, a one-way ANOVA was 
performed with modules as groups and Likert-results as 
the dependent variable. However, it was found that the 
standardized residuals of the ANOVA did not follow a 
normal distribution after testing with a Shapiro-Wilk test 
(W = 0.84, p < 0.001). Due to non-normal standardized 
residuals, a Kruskal-Wallis test was employed and found 
a statistically significant difference in rank-order between 
treatments (H = 16.2, p < 0.001). A post-hoc Dunn test 
with a Bonferroni correction found that the only treat-
ment pair with a statistically significant difference 
(corrected-α < 0.05) was between Module #3 and Module 
#2 (corrected p < 0.001). Complete results from the post-
hoc Dunn test are reported in Table 3.

The number of narrative responses to the perception 
question was consistently high, but not complete, with 
82% of students who completed Module #1 providing 
feedback, with 85% for Module #2 and 80% for Module 
#3. Constant comparison analysis of student percep-
tion of the learning modules reveals three themes. These 
include general favorable impression for the learning mod-
ules, perceived learning outcomes for the learning module, 
and suggestions and critiques from students (Table 4).

General favorable impression of students for the learning 
modules
Students’ overall impression of the ethics learning 
modules integrated in a biomedical science course was 
positive. Based on classical content analysis (Table  4), 
the student’s general impression theme contains the 
highest percentage of codes, suggesting it is the most 
relevant theme from students’ perceptive responses. A 

Table 2 Descriptive statistics of usefulness Likert ratings

Count Mean SD Min Max

Module #1 73 4.4 1 1 5

Module #2 73 4.0 1 1 5

Module #3 73 4.7 0.7 1 5
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detailed breakdown of common and unique codes for 
this theme is presented in Table 5.

Engaging and enjoyable is the most dominant code in 
this theme with more comments from Module #1 (doc-
umentary) and Module #3 (SGD/Debate). In addition, 
several students described participating in Module #3 
as “fun”.

“It was very interesting to learn about ethics this 
way and certainly something that I will not forget 
for a very long time.” (Module #1)

“Everyone in my group was excited to participate 
and contribute thought. I loved this.” (Module #3)

According to students, all the modules were considered 
effective and useful, thought provoking, and provided 
opportunities for them to examine ethical challenges 
and different perspectives which promoted their criti-
cal thinking. Most of the relevant comments associated 

with these codes were from Module #3, seconded by 
Module #2 and then Module #1.

“If I had watched the documentary on my own, I 
probably would not have thought about it as deeply 
as I did for this activity” (Module #1)

“ … the questions challenge me to think from dif-
ferent perspectives and consider multiples factors.” 
(Module #2)

“The debate made me think of the case on a deeper 
level and truly analyze each argument.” (Module #3)

Unique codes were also identified for Modules #1 and 
#3. For Module #1, students commented that watch-
ing the documentary helped them to see different view-
points and it is more effective than traditional teaching 
styles such as reading text. For Module #3, the students 
described the debate as stress free but challenging and 
highlighted that it provided the opportunity to present 
and view different perspectives which ultimately allowed 
them to learn from each other. It was well perceived by 
students as a favorable format of teaching ethics.

“Thus, having these discussions are still very impor-
tant, and sharing unique perspectives is great for 
that in two regards. One, these discussions teach 
us who others are and what others think about the 

Fig. 1 Usefulness ratings for each ethics learning module

Table 3 Post-hoc Dunn test for usefulness Likert ratings

Comparison Module p

Module #1 Module #2 0.053

Module #1 Module #3 0.27

Module #2 Module #3 < 0.001***
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world around them, and we must try our best to 
respect and understand these perspectives of others. 
Two, these discussions could reveal more about our-
selves and even help us understand ourselves better, 
which allows us to develop our sense of uniqueness.” 
(Module #3)

Perceived learning outcome
Our analysis also revealed students’ perceived learning out-
comes for each module. Several common and overlapping 
codes were identified as well as unique codes. (Table 6).

Many students felt that all the modules provided real 
world preparation and increased awareness of their 
roles as future physician. This code was the most domi-
nant one compared to the other common codes. They 

felt that the modules helped them recognize the impact 
of ethical issues in clinical situations and made them 
think ahead as to how they might and should proceed 
in real-life circumstances.

“ … this is a very ethically engaging case and an 
issue that we will likely come across in our careers.” 
(Module #1)

“Really challenging situations like this do happen 
in real life and we need to have the skills to navi-
gate through these situations and do what is best 
for the patient and their life.” (Module #3)

Students also described that the modules helped them 
raise awareness of the complexity of ethics by seeing 
the difficulty of ethics and how sometimes there is not a 

Table 4 Themes identified via constant comparison analysis in order of importance

Themes Codes Frequency 
of Codes

Percent of Codes

General Favorable Impression on Ethics Learning Modules Engaging and enjoyable 194 52.43

Effective

Thought provoking

Challenging

Discussion provided opportunity to learn from each other

Provided opportunity to present and view different 
perspectives

Loved format of debate

Exposure to different viewpoints

Better than reading

Efficient use of time

Stress-free activity

Perceived Learning Outcomes for Ethics Learning Modules Real world preparation and increased awareness of their 
role as future physician

140 37.84

Raised awareness of the complexity of ethics

Built connection of ethics and science

Raised awareness of the interplay between ethics and law

Raised awareness of connection of ethics and human 
research

Increased awareness of complexity of patient care

Helped understand the role of ethics in health care

Increases awareness of the role of religion in health care

Suggestions and Critiques for Ethics Learning Modules Case being hypothetical with lack of background infor-
mation

36 9.73

Wished for more structural instruction methods

Prefer discussing in groups

Time consuming

Prefer free flow refection

Prefer documentary

Need time to consider

Total 100
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clear-cut answer as to what to do in a situation. In addi-
tion, the integration of ethics learning in biomedical sci-
ence course helped them build connection of ethics with 
science. The classroom activities encouraged the appli-
cation of biomedical knowledge learned in the course.

“I found this module to be useful in terms of utilizing 
all that we have learned so far to understand HIV from 
a different lens than previously thought.” (Module #2)

“I really like seeing the ethical side of the science that 
we are learning. It is easy to get so focused in the sci-
ence and technology that it is nice to take a step back 
and think of the human perspective of it.” (Module #3)

The unique codes for the perceived learning outcomes 
were consistent with the distinct ethical challenges that 
were highlighted in each module. In Module #1, sev-
eral students felt it improved awareness of the connec-
tion of ethics and research as well as recognizing the 
importance of a research compliance body oversight. 
Students felt this module helped them understand the 
role of ethics within the larger health care system. One 
student commented:

“My value of the scientific community and of insti-
tutional review boards has now increased as I 
believe that they could have helped improve the 
situation David and his family were facing if they 
intervened appropriately.” (Module #1)

In Module #2, many students felt it raised awareness of 
the interplay between ethics and law, made them con-
sider the legal rights versus the patients’ rights when it 
comes down to certain situations as physician.In Mod-
ule #3, students identified increased awareness of the 
complexity of patient care as well and of the role of reli-
gion in health care. They also felt this highlighted the 
importance of patient-centered care.

“ … physicians must not just deal with symptoms 
but also the social aspects and ethical principles 
when addressing a patient’s care. Education, per-
sonal experience, stress, and religious beliefs are a 
few of the variables that differ amongst individu-
als and increase the complexity of a patient case.” 
(Module #3)

Student critiques and suggestions
Some students commented on the fact that addition 
of group discussion would have been preferred and 
more effective in both Module #1 and #2. In Module 

Table 5 Frequency of codes of theme one: general favorable 
impression on ethics learning modules

Module #1 Module #2 Module #3

Common Codes

 Engaging and enjoyable 24 9 21

 Effective 19 10 23

 Thought provoking 7 13 18

Unique Codes

 Exposure to different view-
points

4 – –

 Better than reading 2 – –

 Challenging – – 12

 Discussion provided opportu-
nity to learn from each other

– – 10

 Provided opportunity to 
present and view different 
perspectives

– – 11

 Loved format of debate – – 9

 Efficient use of time – – 1

 Stress-free activity – – 1

Table 6 Frequency of codes of theme two: perceived learning outcomes for ethics learning modules

Module #1 Module #2 Module #3

Common Codes

 Raised awareness of the complexity of ethics 14 7 5

 Real world preparation and increased awareness of their role as future 
physician

13 24 31

 Built connection of ethics and science 9 5 1

Unique Codes

 Raised awareness of connection of ethics and human research 7 – –

 Promoted critical thinking 4 – –

 Helped understand the role of ethics in health care 3 – –

 Raised awareness of the interplay between ethics and law – 10 –

 Increased awareness of complexity of patient care – – 4

 Increases awareness of the role of religion in health care – – 3
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#1, some wished for more structured instruction along 
with concrete objectives and didactic information. In 
Module #2, some students felt that the case was hypo-
thetical and lacked background information. As one 
student commented “It would be more useful knowing 
more about the state laws and regulations surrounding 
this kind of diagnosis.” Adding more context to the case 
and providing relevant learning materials would allow 
for more insightful discussion to the suggested way to 
approach difficult scenarios for us as future physicians. 
In Module #3, one student felt they needed more time 
to consider the ethical challenges as it was a harder 
ethics choice.

Although the goal is for students to explore and identify 
ethical challenges on their own, one student commented 
the Module #1 is not instructional in pointing out ethi-
cal issues/errors in the video as they happen. A detailed 
breakdown of common and unique codes for this theme 
is presented in Table 7.

Discussion
Given the importance of ethics in medical education, 
we created an innovative curriculum design for ethics 
learning made up of three unique modules that were 
integrated into a biomedical science course in the first-
year pre-clinical curriculum. We started this project 
with the overall aim to increase student awareness and 
understanding of the ethical dimensions of the bio-
medical sciences. The literature on interleaving would 
suggest that students who learn medical ethics within 
a biomedical science context will improve their learn-
ing of both the foundational science content and the 
medical ethics content [34], for by exercising differ-
ent forms of reasoning – scientific reasoning and ethi-
cal reasoning – within the same course, students may 
increase their ability to retain and apply the content 
learned, at least as compared to massed learning [35]. 
Literature is limited regarding strategies to integrate 
ethics in biomedical science courses [35]. Ultimately, 
we believe that a curricular design like the one that we 

developed can help medical students build connec-
tions between science, human disease and ethics, but 
our first step for this project was to see how students 
would react to this novel course design by evaluating 
their attitudes.

The design of our ethics modules was heavily influ-
enced by the mounting evidence suggesting that students 
learn better and retain information longer when they 
learn through multiple modalities [35]. Several educa-
tional modalities have been shown to be effective in the 
teaching and learning of ethics in medical education. 
Examples include the use of ethical dilemmas in inte-
grated small group sessions, standardized patients, team-
based approaches, case-based discussion, problem-based 
methods, student-driven curriculum, peer-based teach-
ing and ethics guest lectures [4, 10, 13, 20, 36, 37]. These 
teaching modalities additionally provide opportunities 
for active learning which can increase student engage-
ment and retention of information [35].

With this in mind, our modules were created utiliz-
ing different modalities to allow for maximal engage-
ment and connection with the content. The particular 
choice of active learning strategy for each module was 
made by considering the content and the availability 
of course schedule along with the instructors’ content 
expertise. All three modules generated a consensus 
regarding the effectiveness and benefits of this curric-
ulum design of ethics education in improving under-
standing and future preparation for encountering real 
dilemmas in medical practice. While all modules were 
considered to be engaging and thought-provoking, stu-
dent responses highlighted various perceived strengths 
and weaknesses of each unique module and pedagogi-
cal modality. Module #1 was delivered through an 
asynchronous module using a commercially available 
documentary without formalized discussion. While 
the design of the documentary module did not allow 
for collaboration between the students or didactic 
instruction, choosing media with an existing reputa-
tion for engaging audiences made it more likely that 

Table 7 Frequency of codes of theme three: suggestions and critiques from students for ethics learning modules

Module #1 Module #2 Module #3

Wish for more structural instruction methods 6 – 1

Time consuming 4 1 –

Prefer discussing in groups 4 3 –

Prefer free flow reflection 2 – –

Case being hypothetical with lack of background information – 14 –

Prefer documentary – 2 –

Need time to consider – – 1
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the students would have at least a base-level interest 
in the module. Interactive learning strategies such as 
using the documentary as a basis for an interrupted 
case study could be utilized in the future to enhance 
the engagement. Module #2 was presented in a case-
based fashion and without group discussion. A per-
ceived weakness of this module was the lack of detailed 
background information in comparison to Module #1 
which is a well-publicized case with robust details. 
Since the module was embedded in a TBL case that 
was focused on the scientific foundations of HIV, 
students felt it helped them strengthen their under-
standing of the ethical dimensions of the science they 
learned. Module #3 allowed for both small and large 
group discussion while incorporating a debate format 
which prompted rich discussion.

Although all modules were considered useful, stu-
dent responses indicated a strong preference for Mod-
ule #3, with a statistical significance when compared 
to Module #2, but not Module #1. There were more 
unique codes and comments generated related to 
its complexity and challenging format. This could be 
because the debate allowed students the uninterrupted 
opportunity to voice an opinion regarding the many 
ethical dilemmas central to the case being examined. 
Further, students enjoyed learning about their class-
mates and hearing new viewpoints from colleagues. 
Students were assigned a side to defend which com-
pelled some students to make arguments different 
from their own perspective. Our finding resonates with 
existing literature which has suggested that the use of 
debates can be an effective tool for teaching medical 
ethics because it increases students’ critical think-
ing expression and tolerance toward ambiguity [38]. 
In addition, the reflective writing time was integrated 
into the session module which encouraged more valu-
able, thorough, and accurate feedback. Another reason 
students may have reported a preference for Module 
#3 could be that it was the last module of the course 
and close to the completion of the course. Overall, 
these elements highlighted the benefit of a debate for-
mat to encourage discussion of difficult topics empha-
sized in ethics courses, which contributed to the 
preference of Module #3. Interestingly, only one par-
ticipant mentioned the link between ethics and science 
for Module #3, this might be due to the timing and 
method of the science session delivery. The session 
“Blood Transfusion” was offered asynchronously at the 
beginning of the week, while Module #3 was delivered 
at the end of the week due to scheduling conflict. This 
suggests the importance of purposeful design, delivery, 
and sequencing of both science and ethics sessions to 

help students better recognize the connection between 
the two subjects.

Our study has several limitations that affect the reli-
ability and validity of the study. Although students 
were provided opportunities to practice ethical reason-
ing and decision making through providing explana-
tion for self-identified ethical challenges and reflective 
writing, the direct learning outcome was not assessed. 
The lack of baseline data has hindered the analysis on 
the gain of students’ knowledge and attitude, although 
as a whole they perceived the modules as valuable and 
beneficial. Future studies should include pre- and post-
assessment and longitudinal evaluation of the growth 
of the knowledge and moral attitudes of students. We 
also do not know whether students’ usefulness ratings 
were based on their preference for learning modalities 
or their specific interest in the topic of the module. For 
future studies the usefulness question should be revised 
to remove this ambiguity and improve content validity. 
The students were also not asked to directly compare 
the modules. Instead, they gave their responses at the 
time they completed each module, which was weeks 
apart from one another. Their general opinion may have 
changed over time and the order in which the modules 
were delivered may have influenced their responses. 
The modules could also be expanded to include mul-
tiple classes and to incorporate the modules in multi-
ple courses. Furthermore, backward design strategy 
could be incorporated to ensure achievement of ethics 
learning objectives. The long-term impact of the mod-
ules may be evaluated by using preceptors survey in 
clerkship.

Expanding the study, and ethics education in general, 
faces several obstacles. Perhaps the most challenging 
obstacles are mundane: the lack of time within curricu-
lum, lack of time in faculty schedules, and the lack of 
teachers qualified to teach ethics in the context of medi-
cal education [10]. Our study shows that ethics may be 
integrated in non-traditional places in curriculum and 
that student-directed learning can be used to alleviate 
the burden of curriculum load, although more student 
interaction should be encouraged. We plan to develop 
pre- and post-testing along with additional modules in 
order to measure longitudinal learning and to further 
integrate ethics into our biomedical science curriculum. 
To address the lack of standardized ethics training or cer-
tification for the instructors some institutions may face, 
collaborating with ethicists through interdepartmental 
or interinstitutional effort may be helpful. Together, the 
team can develop the modules as well as provide narra-
tive feedback to students, which may enhance the deliv-
ery and assessment of the ethics modules.
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Conclusions
Our study demonstrates that ethics education can be 
integrated with biomedical sciences. As is universal in 
education, the pedagogical design of the curriculum 
and relevant activities is the key to gaining students’ 
interest in learning. Strategies for ethics learning that 
we noted include the importance of purposeful design 
and sequence as well as the use of active learning 
modalities that involve discussion such as debate. Our 
model can shed light on an innovative way of integrat-
ing ethics education into medical education.
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