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Abstract 
 
 As bioengineering students enter their new profession they must become sensitive 
to the ethical ramifications of their work.  Bioengineering educational programs seek 
opportunities to engage students in the exploration of ethical dilemmas in bioengineering.  
Our involvement with the VaNTH ERC and the learning sciences’ principles that guide 
their design of instruction has provided us with insights into potential methods to develop 
ethical awareness in our students.  We are exploring the use of movies as a vehicle for 
identifying and refining understanding of ethical issues in a case.  Although classroom 
discussions around case studies sometimes engage students, often the homogeneity and 
inexperience of the class result in a narrow focus on issues.  In order to overcome this 
instructional problem, we have identified several popular movies that raise issues ranging 
from public health to research methods and practice.   Students in a 2nd-year 
undergraduate course on thermodynamics of biological attend an informal viewing of a 
movie, as one of their optional assignments (required as part a participation grade).  Also 
invited were students from other disciplines on campus.  This learning activity began by 
students generating their initial thoughts about ethical issues that relates to a movie they 
were about to watch.  After watching the movie, everyone is asked to fill out a short 
questionnaire where they record issues they notice in the movie and potential ethical 
ramifications.  Then, an open discussion follows in an effort to identify multiple 
perspectives.   In this first study we focus on issues related to human subjects in medical 
research.  Students view “Miss Evers’ Boys”1 as a catalyst for thinking about relevant 
issues.  One of the goals of this instructional method is to prepare students to investigate 
the details of these issues identified in the Belmont Report 2.   We find that individually 
students can identify several relevant issues both before and after, but not all the issues.  
The group as a whole can identify many aspects of the principles for  “Respect for 
Persons” and “Beneficence”, but miss issues related to “Justice”.    This instructional 
method has the potential for demonstrating the important issues related to conducting 
research involving human subjects.  This papers discusses the benefits of using movies 
for instruction, describes a short interventions we designed around watching a movie and 
a short description of impact of these results on instruction. 
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Introduction 
 
 The rapidly growing field of bioengineering is opening a range of possibilities for 
advancing science and increasing the quality of life for many people.  Unfortunately, the 
number of ethical issues grows with each new innovation.  Our engineering students will 
need to continually be sensitive to how their work contributes to the advancement of 
science, how the science is conducted and how society is affected by these new 
innovations.  The issues are not always clear-cut and often can be difficult to recognize in 
real world situations.  Therefore, it is not surprising that core competency in ethics is an 
ABET requirement. The Internet has a large amount of sample cases and suggestion to 
assist an instructor in fulfilling this requirement (for example see 
http://onlineethics.org/reseth/mod/biores.html for materials specific to bioengineering).  
Many instructors use cases studies to help students notice the relevant features of an 
ethical dilemma.  Also, using a framework similar to models of problem solving, students 
can learn methods for systematically analyzing these cases to determine when they 
should look for more information and what are the ramifications of various decisions. 
 One of the most challenging aspects of analyzing an ethical problem is the initial 
identification of the problem.  However, when students study ethics in a course, they are 
usually doing it as a specific part of the course.  They are given cases to analyze and they 
actively seek to find factors in a sample case that could potentially contain ethical 
elements.  The process of providing cases to study ethics could limit the opportunities to 
develop their own skills for identifying relevant ethical cases.  This is a very important 
and difficult step and should be part of instruction.  Therefore, a valuable addition to 
instruction would be to create opportunities for students to identify potential ethical 
issues from a wider context that might imply multiple none related ethical issues.  

We are conducting a series of studies to explore the potential of using movies as 
instructional tools for ethics.  The central goal of this study is to explore the potential of 
using commercial movies as a catalyst for identifying ethical issues and as a catalyst for a 
discussion starter.  Future studies focus on how these movie activities can be built on 
during classroom discussions around cases related to the original movie. 
 
 
Using Movies as Catalysts for Noticing 
 
 Movies and videos have many instructional benefits when set in the right context 
(CTGV, 1997)3.  The Cognition and Technology Group at Vanderbilt (CTGV) have used 
video based challenges as a mechanism for helping students manage complex 
mathematical problems.  One of the major benefits of using videos is the context it 
provides for how the knowledge students are learning apply in real situations.  Often the 
abstract presentation of ideas and concepts fail to provide clues for the conditions for 
when to apply new knowledge (Bransford, et. al. 2000)4. Therefore, students could view a 
movie to observe on example of the conditions that govern the application of specific 
knowledge.   The CTGV find have noted that instruction that uses only one context does 
not provide students with enough of a context to generalize across multiple context.  
Therefore, student need to experience multiple context in order to begin to understand 
subtle difference between concepts.  Therefore, we would like to begin instruction with 
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an informal activity around a movie, then exam various cases to understand the multiple 
dimensions of an ethical issue. 

Movies can be very engaging and appeal to a large audience.   The richness of the 
plot can raise a level of complexity that learners need to manage and try to comprehend.  
In addition, movies can provide an interesting account of historical events that can be 
very educational to bioengineering students.  For example, the movie called “Miss Evers’ 
Boys” (1997)1 is a drama based on the Tuskegee study started in 1932.  This four-decade 
research experiment was designed to study but not treat syphilis in the black men of 
Alabama.   Funding ran out before the men could be treated, so the study continued but 
only to document the effects of the disease on black men. The movie raises interesting 
issues of how to perform clinical trials and the rights of patients.  Another example is 
“The Insider”5, a story about an insider in the tobacco industry who blows the whistle on 
the clandestine affairs of the cigarette manufacturers.   This film raises many issues 
ranging from personal choice, health of non smokers due to incidental smoke, and 
reporting of information by the media to the mass public.  These movies are great 
illustrations of the kinds of decisions people make, why they made them and the 
ramifications of these decisions.  Studying these movies as part of a course can provide 
students with the opportunity to identify and discuss the complex relationship of factors 
related to ethical situations.  We believe that through discussions with a diverse group of 
students a range of perspectives can be raised and explored.  The result is a learning 
experience that leads to a better understanding of the range of ethical issues.  
 
 
Obtaining Multiple Perspectives Through Discussion 
 
 Another important aspect of analyzing an ethical case is defining the multiple 
perspectives of a case.  Even if instruction on how to approach an ethical dilemma is 
integrated into engineering students course of study, it is quite possible that students will 
only hear perspectives from those who have a similar background.  Therefore, an addition 
to the instructional process would be for students to hear perspectives of students from 
other disciplines.  We are exploring the potential of having group discussions by a wide 
range of a university population after viewing a movie that contains multiple ethical 
issues.  This experience could be a great learning opportunity for all who participate. 
 
Selection Criteria for Movies 
 

The authors of this paper met to identify several potential movies to use for this 
series of studies.  As a group we listed several possible candidates for movies that 
contained ethical dilemmas related to engineering, medical or biology issues.  Gray took 
the lead to identify additional movies that fit this role.  The group met again to review the 
list and finalize the selection criteria.  We chose to consider movies that depicted real 
contemporary topics rather than science fiction or futuristic prediction (e.g. the Matrix5).   
The other major decision was to select movies that raised several ethical issues.  The list 
was narrowed to three movies, “Miss Evers’ Boys” (1997)1, “And the Band Played On” 
(1993, based on a book by Shilts (1987)6 and the “The Insider” (1999)7.   In additional to 
the original criteria we identified a feature of each of these films that could add an 
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interesting dimension to our discussions.   Each movie deals with issues of who should 
pay for damages and who should pay for treatment.  Finally, we selected movies that 
identified multiple links to other issues in current events.  

Miss Evers’ Boys was selected as our first movie because of its relevance to the 
Belmont Report.  A couple of the authors are involved in a parallel study related to 
instruction on human subjects in research (Bird, et. al, in progress)8.  The learning 
objective involved in Bird’s study is to learn how to apply the guidelines and principles 
defined in the Belmont report to several case studies.  The Belmont report identifies three 
relevant principles to the involvement of human subjects in research: “the principle of 
respect for persons, beneficence and justice”.  Miss Evers Boys raises issues about each 
one of these principles.  Therefore, we decided to use this movie as an introduction to 
these ideas, which will be explored in more depth in the classroom as part of Bird’s 
research. 
  
 
Method 
 
 In this first study a within subjects design was used to explore effects of using a 
movie to stimulate students’ noticing of relevant ethical issues raised during a movie.  
The participants in this study consisted of students (N= 5) from a 2nd-year undergraduate 
course on thermodynamics of biological systems.  They must attend the movie as part of 
their participation grade (students must attend at least one of several extracurricular 
learning activity).  Last semester the instructor (Collins) lead class discussions on several 
ethical cases selected from a variety of topic areas, including stem cell research, scientific 
reporting, the high cost of development of medical technology, and educational and 
environmental responsibilities of large corporations.   

Other students were invited to attend this movie event.  The movie event was 
advertised using fliers posted around campus inviting people to participate in watching 
the movie and participate in the discussion (one second year student from Child 
Development attended, and 1 first year and 2 senior biomedical engineering students 
attended).   The event was scheduled for a Wednesday evening and pizza was served as 
part of a pre movie social event. 

Prior to viewing the movie, students filled out a short survey.   In all cases 
students responses remained anonymous.  The first part of the survey contains several 
questions about the demographics of the audience (e.g. major, enrollment in 
thermodynamics class, gender, prior coursework in ethics and philosophy).   Next, 
students answered these questions, 1) “If you were to teach a scientist about how to 
protect a participant in their medical research, what would you tell them?”,  2) What rules 
could you define that would help a medical researcher evaluate their protocol for 
potential risks to the participants?”, 3) If you were a participant in a research study 
related to your physical health, what kinds of questions would you ask the researcher?”   

After watching the movie, students were asked to reflect back on their initial 
thoughts on the three questions from above.   They were given prompts, such as “Look 
back on what you thought you could teach someone about how to protect a participant in 
a medical research study. What could you add after seeing the movie?  What thoughts did 
you mention that you now think are not quite correct ?” 
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Next, 4th year biomedical engineering students lead a 20 minute discussion on 
ethical issues related to Miss Evers’ Boys and beyond.  Brief sets of field notes were 
taken to document this interaction.   The 4th year bioengineering students prepared 
several questions to initiate discussion.  The first question they asked targeted the 
decisions the researchers made in the Tuskegee study and how would you feel in this 
situation.  Next, the audience was asked about their involvement in research studies and 
any details related to how they felt as a participant.  Finally, the discussion lead to issues 
of liabilities resulting from taking risks with the lives of the participants in the study.  

Next, students record any changes in their initial thoughts after the discussion, 
similar to what they did after viewing the movie.  They are given the same set of prompts 
to stimulate their thinking about the topic. 

Finally, students completed a short 3 question survey about their experience with 
this instructional method.  They are asked to rate how closely each statement relates to 
their experience during this learning activity.  Ratings are given using a 5 point scale 
where 1 = strongly Disagree and 5 = Strongly Agree.  Students were asked to respond to 
these statements – “I felt watching the movie helped me notice more issues related to 
asking people to participate in medical research than before tonight’s event”,  “I felt the 
discussion gave me additional perspectives I would not have considered on my one” and 
“ I would participate in another movie and discussion even in the future.”  Also, they are 
asked to provide any additional comments. 
 
Results 
 
 A small group of undergraduates participated in this initial study.  The majority of 
students participating are from biomedical engineering (N= 8, 1styear = 1, 2nd year = 5, 4th 
year = 2) and one person from child development (2nd year).   Only two of the students 
have taken a course in ethics or philosophy.  None of the participants have seen the 
movie before.   
 The questionnaire is designed to identify the quantity and quality of responses 
students can generate at various times throughout the instructional activity.  On average, 
individual participants generated 1 to 2 of principles for each phase of the intervention.  
Table 1 summarizes the average ideas students generated. 
 

Table 1 - Average number of concepts generated per questions 
Average Number of Ideas Generated  Question 

Before 
movie 

Additional 
Ideas After 
movie 

After 
discussion 

1 If you were to teach a scientist about how to protect a 
participant in their medical research, what would you 
tell them? 

2.1 1 0.1 

2 What rules could you define that would help a medical 
researchers evaluate their protocol for potential risks to 
the participants? 

1.2 1 0.1 

3 If you were a participant in a research study to your 
physical health, what kinds of questions would you 
ask the researcher? 

1.5 2 0.6 
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Table 2 Response to questions Pre/Post watching the movie 
 Pre movie Post movie 
1 Be honest with patient 

Cause no Harm (Not life threatening – 
attempt to force long term consequences) 

Contemplate all possible risks (consider all 
possible risk) 
Stop study when risk too great 
Explain (inform, warn) patient of risks 
Explain the nature of the study 
Use plain language (when explaining to 

patients)  
Obtain consent 
Balance between science and patient 

rights/security 
Treat them as you would be treated 
Ask patient periodically if they want to 

participate 
Follow established guidelines – (find out the 

current regulations pertaining to subject 
treatment) 

Need to educate them about their condition 
Tell them our ultimate goal  
Never mislead 
If “treatment” is not effective (or patients getting 

worse after prolonged period) cease treatment 
If known effective treatment is available the patient 

should be made aware and have choice  
An outside screening group is necessary 
Participants must be informed (informed consent) 
Patients can’t be sacrificed 
Patients should now the truth and know there is no 

danger what so ever 
You cannot mislead participants if it will result in a 

negative way 
Confidentiality 
Informed Consent 
Do no harm—you must help the health of the subject 

2 Is this safe for the patient? (do no harm) 
Will gain overcome the risk? 
Is it financially feasible? 
Does the drug on treatment have unknown, 

potentially adverse effects? 
Submit to a committee outside of study 
Monetary compensation for participants 
If any harmful side effects found must tell 

participants. 
Participants well being is top priority 
Inform patient of everything pertinent going 

on  

Will all drugs helpful be administered? 
Will we “bribe” them to come in? 
How will we relate to them?  
Should we tell them about the risk? 
Know the drug treatment is not fatal before human 

testing begins 
Inform patient of all aspects of the treatment 
Achieve the patients’ consent 
Rules should be those that will not harm the 

participants 
Progress monitoring.  Preliminary testing and 

unbiased review. 
3 Can I be harmed? 

Where will the information be used? 
What do you expect, how, long term 
consequences 
What side-effects? Risks? 
What is worst possible situation- likelihood? 
Cost? 
Benefit? 
How many people being tested similar to me? 
What are current stats of the study? 
What are the potential dangers? 

Is there any medication that is specially made for my 
condition? 

Is this experiment government funded and approved? 
My condition, the nature of the disease, my treatment 

and how it works 
What is the treatment? (What are you doing to me? 

Want to know specifications) 
How effective is the treatment/other treatments for 

some condition been for others? 
What are the know effects? (What will happen to me?) 
For what duration will I be treated?  What is the cost?   
What success rate can I expect? 
I would only do it if it may save a life. 
Why am I being studied?     
What do you hope to gain from the study?   
How can I be certain that I am told the truth? 
Am I missing out on better medical attention by 

participating? 
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Table 2 illustrates the range of responses students generated at various stages of the 
intervention.  The collection of all the responses from the group for both the pre and post 
movie watching covered many of the principles highlighted by the Belmont report (ie, do  
no harm, beneficence, and justice).   As Table 1 illustrated each student only contributed 
on or two ideas either pre or post. 
 The discussion activity resulted in the generation of a few additional ideas by 
several members of the group.  Prior to the discussion the students generated their own 
thoughts about the question.  The discussion was the first collaborative effort made to 
share and expand ideas.  Table 3 shows several additional comments individuals made 
after the general discussion. 
 

Table 3- Responses to questions after discussion 

1 Make sure you’re funded properly. 
2 Make sure you know all the effects.  Must make sure the subjects are fully aware 

of what is going on and are giving their full consent. 
3 What steps will be taken if I experience an adverse effect  

What kinds of funds/compensation involved? 
Proper funding for the full term of the study? 
How will I be compensated if something should  go wrong? 

 
 
Discussion 
 
 The results of this study illustrate the potential benefits of one instructional 
method for helping students learn how to identify ethical issues from real world examples 
and become aware of multiple perspective related to issues close to their profession.  
Although the number of participants is small (N=9), there are interesting trends that 
illustrate both what the group and the individual can achieve during this mild learning 
intervention using movies. 

Prior to watching the movie “Miss Evers’ Boys” the group as a whole could 
generate quite a long list of principles for protecting the rights of the human participants 
in a research study.  The students clearly recognized the importance of “do no harm”, and 
minimize the risk to the participants.  Several other students included a discussion about 
the importance of balancing the risk of the participants with the advancement of science 
to be gained through the research study.  Before watching the movie each student only 
identified a few ideas for each of the three questions related to research involving human 
subjects . Interestingly, as a group they identify many of the fundamental ideas of the 
Belmont Report including issues of “Respect for persons” (e.g. “Treat them as if you 
were the one having research done on them”, “warn them of risk”), “Beneficence (e.g. 
“Do no harm”, “balance between scientific or medical advance and patient 
rights/security”).  However, no indication was made about the principle of “Justice”.   In 
fact, no one made reference to anything about the selection criteria for participants in a 
research study. 

After watching the movie almost every student was able to generate at lease 1 or 2 
additional ideas for each of the three questions.  Therefore, the movie does have some 
positive impact on helping students notice additional issues.  In addition, viewing the 
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movies appears to help students identify the need to monitor the progress of treatment 
and be willing to change treatment as science evolves.    Also, several students note the 
role of the professional researcher and the need to follow established guidelines and to act 
responsibly.  Finally,  several students began to pick up on the idea of fiscal 
responsibility.  After watching the movie several students mentioned the need to ensure 
that the funding will continue through the expected treatment time and if something goes 
wrong with the treatment will care continue to be given.  However, again no mention is 
made related to issues of “Justice” even though this was a critical point of “Miss Evers 
Boys”.  This could be because the survey does not do provide a good catalyst for 
identifying this as an issue.  Alternatively, “justice” could be a difficult concept to 
recognize without explicitly reflecting on it as part of preparing a research protocol for 
medical research. 

In this study the discussion activity has little impact on changing students’ 
answers on the questionnaire.  Only a few students indicate they recognized additional 
issues as a result of the discussion.  The issues the student raise target the financial 
aspects associated with completing the treatment or compensating participants when the 
research does not go as intended.  It should be noted that the original goal of the 
discussion was not organized to systematically highlight issues related to the Belmont 
report.  The initial discussion activity was designed to be an informal exploration of ideas 
generate the multiple perspective provides by a diverse audience.  However, the diversity 
of our audience was not obtained, therefore, this particular objective for our study will be 
postponed until the next movie event.  

Finally, all of the students who responded to the exit survey either agreed or 
strongly agreed that they learned from watching the movie, they found the event 
worthwhile and would like to do it again.  In students written comments they report that 
the movie was a great choice and the event was well organized. 
 
Conclusion – Implications for Instruction 
 
 Watching a movie as part of ethics instruction has some great potential benefits.   
Prior to viewing Miss Evers Boys2 individual student can identify a small set of ideas 
related to issues identified in the Belmont Report (an important document for anyone 
interested in doing research with human subjects).   Watching the movie helped 
individual student expand on their initial thoughts, which is very powerful.  Also, the 
group as a whole generated an impressive list of issues without even watching the movie.  
This indicates that the diversity of this small group has the potential of engaging in a 
discussion where peers can learn many of the issues identified without ever watching the 
movie (Table 2 illustrates a range of ideas this population can generate with minimal 
instructional intervention than viewing a movie).    
 However, the students do not mention the principle of “Justice” (selection of 
participants) in any of the written or oral reports.  This may indicate that “justice” is a 
difficult concept to understand and requires special consideration during other forms of 
instruction.  The movie itself provides and excellent example of “justice”.  Therefore, 
simply making this idea explicit through discussion may be all students need to make the 
connection.  Unfortunately, the small group size and the homogeneity of the group 
limited our potential to explore the concept that peers from other discipline could provide 
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additional insight that could have increase the range of responses reported in Table 2.  
We will need to conduct additional studies to explore this hypothesis.  
 This study is the first in a series of studies on ethics instruction in biomedical 
engineering.  We intend to host several more movie and discussion events in the near 
future.  Also, we are going to explore the benefits of extending this study into a second 
study that explore the benefits of participating in this study, then participating in a 
classroom discussion around several additional cases related to research with human 
subjects.  We anticipate that this movie going experience will increase students’ ability to 
notice and discuss relevant issues around a case. 
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