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Cinemeducation to teach patient safety: an
experience in medical students
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From early in medical school, students need to learn about patient safety, and how to prevent
and reduce risks, errors and harm that occur to patients during health care provision.
Cinemeducation is a teaching methodology that uses fragments of feature films or TV series
in medical education. We hypothesized that cinemeducation could help simplify the com-
prehension of complex situations for students, aiding in the learning of patient safety and the
understanding of human behaviors that impact it. This concept stands as an integral com-
ponent within a comprehensive medical humanities approach. The study population was the
70 medical students of the second course of a six-year undergraduate program. In a 2-h
class, after learning objectives were established, students watched a fragment from TV series
The Resident centered on adverse events, and discussed them afterward. To measure learning
achievements, we administered a 10-question multiple-choice pre and post-test and a
2-question open-essay post-test. Given the complexity of the concepts related to patient
safety, we used a mixed quali-quantitative approach. An exploratory descriptive and content
analysis was performed. Sixty-eight students participated and completed the questionnaires.
Despite high pre-intervention scores, post-intervention scores improved (mean difference
0.779, 95% Cl: 0.475-1.083, p<0.001). The open-essay questions provided more infor-
mation about the learning points, mostly related to the understanding of system error and
preventive measures against adverse events. Classical teaching methods may be insufficient
for learning how to deal with complex situations in hospital contexts. Our results show that
cinemeducation may significantly improve learning on patient safety. Cinemeducation
methodology can be effective in teaching some complex concepts in medical education. The
integration of cinemeducation within medical education, through the lens of medical
humanities, offers a dynamic approach to teaching patient safety. By using cinematic nar-
ratives to explore intricate medical scenarios, students engage with real-world complexities
and the influence of human factor, enhancing their understanding.
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Introduction

raditional medical education has often prioritized the

acquisition of scientific knowledge and clinical skills,

leaving limited room for the exploration of the human and
emotional dimensions of healthcare. Projecting and discussing
clips, full movies or episodes of TV series can help the learning of
health sciences students (Goodman 2007; Darbyshire and Baker
2012; Law et al. 2015; Hoffman et al. 2018). Cinemeducation
methodology uses these audiovisual methods for specific purposes
in medical education (Alexander et al. 2005; Alexander 2012). As
cinema and television series portrays medical cases, ethical
dilemmas, and cultural contexts, students are afforded the
opportunity to cultivate heightened empathy, cultural acumen,
and a nuanced grasp of the intricate interplay between medical
science and human lives. Several studies have shown its useful-
ness in teaching of transversal skills such as communication,
which is important in doctor-patient relationship (Wong et al.
2009; Shevell et al. 2015a), offering models of behavior and
professionalism (Lumlertgul et al. 2009; Czarny et al. 2010; Pavlov
and Dahlquist 2010a), and showing patients’ experience, diag-
nosis, and treatment from different perspectives (Williams et al.
2015; Jerrentrup et al. 2018). Also, these audiovisuals have been
used in specific disciplines such as pharmacology (Cambra-Badii
et al. 2020), psychology (Michel Fariia 2009), social work
(Jonathan 2023) or bioethics (Arawi 2010; Pereira Rates et al.
2014; Blasco et al. 2018).

Even though the majority of these experiences are from the
United States (Mandel 1983; McNeilly and Steven Wengel 2001;
Welsh 2003; Lenahan and Shapiro 2005; Aboul-Fotouh et al.
2010; Pavlov and Dahlquist 2010b; Darbyshire and Baker 2012;
Retamero et al. 2014), there are also relevant studies from dif-
ferent parts of the world: Canada (Qstbye et al. 1997; Wong et al.
2009; Shevell et al. 2015b), Argentina (Quadrelli et al. 2009;
Michel Farifia 2009), Brazil (Blasco et al. 2018; Picango et al.
2019), Spain (Farré et al. 2004; Pérez et al. 2014; Bafios et al. 2019;
Cambra-Badii et al. 2020), Slovenia (Klemenc-Ketis and Kersnik
2011), Germany (Kuhnigk et al. 2012; Jerrentrup et al. 2018), The
Caribbean (Shankar 2019), Turkey (Ozcakir and Bilgel 2014),
India (Patel et al. 2022; Soni et al. 2023), Thailand (Lumlertgul
et al. 2009), and Australia (Walter et al. 2002).

Although several of these reports describe experiences using
cinemeducation, there is scarce information on the system-
atization of their use in teaching activities and their assessments
(Darbyshire and Baker 2012; Law et al. 2015; Hoffman et al. 2018;
Cambra Badii and Bafios 2020; Rueb et al. 2022a; Cambra-Badii
et al. 2023).

With the change of the TV format to online platforms such as
Netflix, HBO or Amazon Prime over the last 15 years (Lotz
2014, 2018; Lobato 2018; Neira et al. 2021), series are now the
most-consumed type of audiovisuals. In particular, medical series
like Emergency Room (1994-2009), House MD (2004-2012),
Grey’s Anatomy (2005-), and The good doctor (2017-) are one of
the most successful formats since the beginning of TV series, and
many health sciences students watch this shows every week
(Czarny et al. 2008; Weaver and Wilson 2011; Williams et al.
2014; Cambra-Badii et al. 2021). There are only few reports using
cinemeducation with medical series (Hoffman et al. 2018), and
most of them analyzed its use in teaching professionalism, ethics
and communication through student satisfaction surveys. None
of them considered the teaching of patient safety.

Patient safety (PS) is a complex discipline aiming to prevent
and reduce risks, errors and harm that occur to patients during
provision of health care. A cornerstone of the discipline is con-
tinuous improvement based on learning from errors and adverse
events (World Health Organization 2019). It is based on the
premise that errors are unavoidable in health care as it is
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performed by human beings. Originally intended for air naviga-
tion, the concept of human error includes also prevention and
error management (Donaldson et al. 2000). Besides, an adverse
event can’t be seen only as an individual error, and multiple
factors should be analyzed (Reason 2000).

One of the most common used error analysis methods is the
Ishikawa’s diagram or Ishikawa’s fishbone (Ishikawa and Loftus
1990). This diagram can help to determine the root causes of a
problem in the case of an adverse event. Firstly, it is needed to
identify and define the effect or the adverse event itself; then, to
identify the main causes contributing to that effect; and lastly, to
identify factors that may contribute to the main causes, adding
factors and details while more factors are identified (Albrecht 2015).

Ensuring PS is one of the main goals in health sciences edu-
cation. Early in their studies, students must become familiar with
the basic concepts and terminology related to PS. This initiation
should also help them appreciate the complexity on patient care,
the importance of understanding and learning from medical
errors, the management of clinical risk, and the relationship of PS
with invasive procedures (World Health Organization 2009a;
Bohomol et al. 2016), among other important clinical issues.

PS is a vital component of medical degree programs (World
Health Organization 2009b). Aligned with various transversal
competencies (abilities, attitudes and values) such as commu-
nication and teamwork, PS skills are often informally acquired
through diverse teaching activities in the curriculum. In our
Faculty of Medicine, PS is taught in specific courses.

Our curriculum extends beyond scientific knowledge, empha-
sizing the application of this knowledge in personalized and
community-oriented medical care. The first two years of medical
school focus on fundamental training, covering the structure and
function of the human body (anatomy, physiology, and histol-
ogy), as well as the principles of diagnostic and therapeutic
procedures in human clinical practice. From the third year
onward, students engage in clinical practice within the public
healthcare system. The essential aspect emphasized from the first
course is the humanistic and patient-centered nature of medical
practice, that is, providing holistic care that considers the com-
plete well-being of the individual instead of concentrating solely
on treating the disease (Osler 1899). This is underscored by dif-
ferent methodologies starting in the first year, providing practical
exposure two years before encountering the first real patient,
including Problem-Based Learning (PBL) and simulation.

Classical teaching methods such as lectures, and innovative
approaches such as simulation, are often used to address topics of
PS (Argani et al. 2012; Schmidt et al. 2013; Arora et al. 2015;
Escher et al. 2017). However, it can be challenging to develop and
implement a curriculum for teaching PS in complex situations
such as surgical scenarios (Salas et al. 2005; Nie et al. 2011;
Bohomol et al. 2016; Kutaimy et al. 2018; Abbott et al. 2020).
Learning about PS should also involve understanding of
complex situations in hospital contexts (World Health
Organization 2009a) that can be difficult to explain and recreate
using only those teaching methods.

We aimed to assess the effect of cinemeducation in learning
outcomes related to PS in medical students. The underlying
hypothesis was that cinemeducation may improve students’
learning about PS in complex situations.

Materials and methods

Study population. This prospective study aimed to use a quali-
tative perspective. In the research context, a qualitative perspec-
tive typically entails exploring data such as opinions or
experiences, to gain a deeper understanding of a phenomenon,
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even when using basic statistics for an initial approximation to
the phenomenon (Groth, 2010).

The population consisted of 70 medical students recruited from
the course “Foundations of Human Medicine” in the under-
graduate medical program during the second semester of the
second year.

Participants were informed of the background, aims, and
procedures of the study, of the confidentiality of the study data,
and of their right to decline to participate in or to drop out of the
study at any time without fear of consequences. Participants were
asked to give their consent to participate. The study was
performed in accordance with the principles of the Declaration
of Helsinki. Data confidentiality was ensured according to local
laws on the protection of personal data.

Study design. We designed a study to analyze the improvement
of students’ learning about PS in the hospital environment using
cinemeducation methodology.

We chose the episode “None the wiser” (episode 1 x 05) of the
TV medical series The Resident because it is focused on adverse
events during hospitalization and error managements, and
provides a complex problem scenario that fits our teaching
objectives. We selected different scenes (combined length,
30 min) according to their relevance to the teaching objectives
about PS and surgical procedures (World Health Organization
2009a, 2009b) and omitted those related to the regular characters’
dramatic backstory.

The episode’s central story involves a patient who requires a
scheduled surgical intervention to remove one testicle. The chief
of surgery schedules him for surgery concurrently with operations
on two other patients. When the patient is prepared for surgery in
the operating room (OR), the intervention is interrupted because
there is an emergency in another OR and no other doctor is
available at that moment. Multiple factors concur at the same
time: a surgical resident is forced to participate in the surgery
even when he has just finished a 30-hour shift; a patient needs an
emergency surgery because an aneurism suddenly ruptured, and
another patient dies in the OR from an undetected bleeding
disorder. When the surgery of the main patient restarts, the
surgical resident refuses to identify him and removes the wrong
testicle by error. Later, the chief of surgery deceptively apologizes
with the patient for the mistake, and the surgical resident is
confronted by her colleagues at a conference in the hospital.

The teaching activity. One week before to the teaching activity,
students received a teaching guide containing all information to

review the relevant literature of the topics and prepare for the
activity.

The teaching activity occurred in March 2020 at our Faculty of
Medicine, where the same instructors conducted the session for all
students. The TV series clip was presented in English with Spanish
subtitles, while classroom instruction and discussion were
conducted in the local languages (Catalan and Spanish). To
ensure that all students had understood the video clip, we
conducted a Timeline debriefing immediately after its viewing. The
discussion phase focused on adverse events and error management
in the video clip. Students, guided by PS and cinemeducation
experts, employed an Ishikawa diagram to identify factors
contributing to the adverse event (Ishikawa and Loftus 1990).
This diagram facilitated a root cause analysis, aiding students in
interpreting these factors and analyzing the roles of medical
doctors represented in the plot. All the proposed sequence by
stages, time elapse, and objectives of the teaching activity for PS is
shown in Table 1. The entire activity took about 2 h.

Study questionnaires. To assess students’ pre- and post-activity
knowledge, we developed a multiple-choice questionnaire with 10
questions on PS. Each question had four possible answers, of
which only one was correct. The questions covered content
aligned with the pedagogical objectives of the session, following
the topics outlined in the WHO guide for teaching PS to medical
students (World Health Organization 2009a): understanding
human factors and their importance to PS; comprehending sys-
tems and the impact of complexity on patient care; learning from
errors; managing clinical risk; and the relation between PS and
invasive procedures.

Participating students filled out an identical questionnaire to
evaluate their understanding of PS before (pre-activity assess-
ment) and after (post-activity assessment) the instructional
session. Additionally, they were required to answer to a
2-question open-essay post-test regarding the content of the
video clip. They were asked about how the adverse event is
addressed in the hospital portrayed in the series, whether the
institutional response to the error can prevent its recurrence, and
why. Additionally, students were prompted to suggest modifica-
tions in the hospital to prevent a similar incident, providing
concrete examples illustrating these changes and linking them to
Ishikawa factors.

The questionnaires were pre-tested with 5 members of our
teaching and research team, along with 2 voluntary students from
another class group. Suggestions for changes were incorporated
into the questionnaire to ensure its comprehension.

Table 1 Sequence of development of the teaching activity.

Stage Time (minutes) Objectives

Introduction 10 min
Pre intervention assessment 10 min
Film viewing 30 min
Timeline debriefing 10 min
done.
Debate 40 min
PS.
Post intervention assessment 10 min
Qualitative questionnaire 10 min

To introduce learning objectives of the session, its development and limitations.

To assess students’ previous knowledge and preparation by responding a 10 multiple choice
questions (MCQ) test about PS in surgical procedures, management of clinical risk, and the care
process, following WHO guidelines (World Health Organization 2009a). Each question had four
answers, of which only one was correct.

To critically visualize the purposes of the episode fragment, focusing on error and PS.

To center the aim of the discussion, a summary and a review of the relevant aspects of the plot was

To guide a root cause analysis by using Ishikawa diagram and to discuss the main topics related to

To assess students’ subsequent knowledge by responding a 10 MCQ test (the same as before).
To know the opinion of the students on the institutional response to the adverse event in The

Resident: can it prevent from happening again, and why? Students were also required to give specific
examples to illustrate these details and factors, and link them to the factors in the Ishikawa diagram.

| (2024)11:561| https://doi.org/10.1057/s41599-024-03054-w 3



ARTICLE

Data analysis. To compare the results on the pre intervention
and post intervention tests, we used the Wilcoxon signed-rank
test analyzing the entire sample. All analyses were done with SPSS
(SPSS Inc. SPSS for Windows, Version 15.0. Chicago, SPSS Inc.).

To analyze the open-essays questionnaires we followed an
approach based on content analysis (Berelson 1952; Weber 1990).
On one side, we systematically integrated, interpreted, and
synthesized qualitative findings (Finfgeld-Connett 2014). We
considered both content and formal aspects, and followed
Bardin’s key stages (Bardin 1996):

1. Pre-analysis, which involves developing the corpus through
material selection, that is, student’s answers to our
questionnaire. We read all the responses from all the
students multiple times to find recurrent aspects or topics.

2. Encoding and categorization, that is, entailing the transfor-
mation of raw data from the corpus. We coded the most
recurrent aspects or topics, and we categorized, organizing,
and classifying it, based on PS specific criteria and the
WHO curriculum for medical students (World Health
Organization 2009a; Slater et al. 2012; Bohomol et al. 2016;
Cooper et al. 2019). We coded from the most general to the
most specific aspects, named the categories, and we verified
the coding with all students’ responses.

3. Interpretation, highlighting the inferential process. We
selected the most useful texts or fragments of student’s
responses to exemplify the analysis. Finally, we compared
the information with the PS and pedagogical theoretical
framework. We focused on subjects and contexts and
emphasized variations within and between texts (Grane-
heim et al. 2017).

On the other hand, we used a quantitative description of the
student’s responses as “manifest content of communication”
(Berelson 1952). This approach allowed the identification of
elements in the texts that indicated similar or discrepant views.
We identified correct and incorrect answers according to the
pedagogical objectives (Rourke and Anderson 2004).

Validity and reliability in both stages were guaranteed by
successive reviews by different researchers. Two researchers who
had completed a content analysis research method course coded
the students’ responses. Coders received two training sessions
specifically for this material. They independently read the
responses, coded the first 10 responses together, discussed the
initial code and categorization to ensure objectivity, and defined
the final categories under the supervision of the first author.

Results

Study sample. All medical students enrolled in the program
(n = "70) participated in the teaching activity; 51 (72.9%) students
were women. 68 students (97.1%) completed the questionnaires.

Teaching activity evaluation. Regarding pre and post-
intervention assessments, the mean score significantly higher
after the intervention (9.24, SD =0.88) when compared with
baseline values (8.46, SD = 1.38); mean difference, 0.779 (95% CI:
0.475-1.083, p < 0.001).

Regarding open-essays questions, most students (84.3%) gave
correct answers in the understanding about how hospital
management of the adverse event in the TV series episode
cannot prevent such an event from happening again because it
was not centered on PS. These answers focused on understanding
error as systemic, highlighting that the hospital management only
sought to assign individual blame and that the error should be
understood as systemic. Additionally, they emphasized that error
is always systemic rather than attributable to random ‘bad luck,
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and finally, underscored the need to prioritize PS over other
concerns, such as economic profits.

No student wrote a completely incorrect answer. However,
8 students (11.7%) gave mixed responses including correct
elements of PS and also incorrect ones (see Table 2).

The incorrect elements mainly revolve around the notion that
the error is ultimately the responsibility of an individual (the
boss) rather than the system, or that the error is the responsibility
of a global system without specifying individual responsibilities.
Lastly, there is the belief that errors are inevitable and therefore
they can be repeated, whereas PS is primarily about under-
standing the cumulative impact of individual responsibilities that
shape the overall system’s response and, precisely, the need to
prevent errors.

On the other hand, 35.7% of the responses mention that the
institution should have analyzed the error and taken different
measures, for example:

e “.if, in this meeting that was held to talk about what
happened, they had observed the critical points where there
was an error and proposed options for improvement, the
chances of it happening again would decrease” (Answer
#14)

e “...in this case, a committee should be convened to analyze
the errors and look for strategies to prevent their
recurrence. Institutions should understand that mistakes
are not bad as long as we take action and learn from them”
(Answer #29)

In relation to the question about what could be changed to
prevent the adverse event from recurring, 100% of the students
identified specific examples from the TV series episode and 30.9%
linked these aspects to factors in the Ishikawa diagram. Narrative
aspects of the episode were mentioned 263 times in the answers,
mentioning plot details, character names, and dialogue lines
indicating responsibilities regarding the adverse event and
elements of PS.

The students specifically focused on the resident who had been
on call for an extended period, performing surgery (8.74%), the
need to ensure an adequate number of healthcare workers
(7.60%), and the caution against residents conducting unsuper-
vised surgery (3.80%). In terms of surgical procedures, they
emphasized the significance of using a checklist for control before
beginning surgical procedure (12.92%) and the availability of
appropriate resource materials (2.66%).

The Ishikawa factors were mentioned by students 251 times,
regarding: communication issues (7.8%), team factors (7.1%),
working conditions (4.7%), training and coaching factors (3.8%),
labor factors (3.8%), organizational factors (2.1%), and individual
factors modified to prevent the adverse event (1.4%). In all cases,
these factors were linked to the idea that they could be changed to
prevent the adverse event.

Discussion
Some scientific studies have analyzed the effect of cinemeducation
on learning of medical students (Goodman 2007; Lumlertgul et al.
2009; Darbyshire and Baker 2012; Wilson et al. 2013; Law et al.
2015; Klemenc-Keti§ and Svab 2017; Hoffman et al. 2018; Rueb
et al. 2022b), but the majority of them assessed student’s satis-
faction with the teaching activity, and none of them was about PS.
Given the complexity of the concepts related to PS, such as the
identification of an adverse event, the wrong site of surgery, its
conceptualization as a system error and not as an individual one,
and the importance of taking actions to prevent its recurrence
rather than punishing individuals involved, we considered it
necessary to plan a specific teaching activity and analyze its
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Statements on the questionnaire

Table 2 Qualitative analysis of the answers on the open-essay questionnaire.

Examples of comments
highlighting the most representative ideas

Correct responses

Mixed responses with elements of
PS and contradictions in the
comments

team’s chief, and not the team

system need to be addressed.

The hospital management only sought to assign
individual blame, without analyzing the systemic error

The hospital used excuses related to chance or bad
luck, so the error is considered random

The hospital prioritized profits over patient safety

Indicating that the responsibility is ultimately the

Indicating that, since the error is inherent in the
system, the chances of making the same mistake
again are the same as before the adverse event.

Indicating that the problem is “the system” as a
generality without specifying which issues of the

“... because they were looking for a culprit of the situation
to be judged individually instead of analyzing it as an
error of the system” (Answer #5)

“... because they are trying to find a person to blame. In
such cases, this attitude should not be considered a
solution as grief and guilt are useless” (Answer #13)
“No, since culprits are sought and the adverse event is
attributed to bad luck. This way, no possible system
errors are identified that should be rectified to prevent it
from happening again” (Answer #26)

“The chief of surgery only said that it was because of
bad luck, Murphy's law and that surely his resident was
not prepared enough (like blaming her), when in fact
except for the death of the patient due to a clotting
problem, it could have been avoided” (Answer #34)

“| consider that the institutional response is inadequate
since they tried to minimize the economic damage of
the hospital in the face of possible patient lawsuits”
(Answer #51)

“The answer they give focuses more on not having
legal problems and above all revolves around money.
Taking into account that probably an important factor in
what happened is the hospital’s desire to earn money, it
seems to me that nothing is solved” (Answer #69)
“..yes, it can be prevented by taking measures to
improve the system. Analyzing the mistakes made at the
team level and also at the individual level, especially the
chief of surgery, who in the end is the one who is
responsible for the residents and who is in charge of
making these surgeons competent enough to carry out
a successful risk prevention plan. Unfortunately, in the
series, senior doctors prioritize financial gains over public
health, and simply apologize for the mistake in the face of
the possibility of a negligence suit” (Answer #25)

“No, because the human factor is involved in the adverse
effects, that is, even though the resident could be
expelled, there will always be exactly the same chances
that another person will commit such an erroneous act”
(Answer #21)

“... In reality, knowing who the culprit is would not solve
the problem, since (as said in the classroom) replacing
that person would not automatically solve the problem.
This means that, on the contrary, there really is a set of
culprits: the situations that have led to this outcome. The
problem here is really the system, not the doctor or the
director of surgery or anyone in particular’ (Answer
#3)

impact qualitatively and quantitatively. Thereby, we carried out
and assessed an educational experience using cinemeducation
methodology for teaching PS.

Our results showed that the teaching activity was effective in
improving students’ understanding of strategies for PS. The high
scores in the pre-intervention assessment might have been due to
students’ preparation for the activity, as students were provided
with a learning guide with recommendations and suggested
readings prior to the session. Given the difficulties involved in
assessing learning about PS in complex scenarios, we devised an
additional two-question open-essay test to better understand
students’ experiences. The first question aimed to collect infor-
mation about students’ learning about the institutional response
to the adverse event in the sequence. Most students answered this
question correctly. Students consistently mentioned that blaming

an individual, making excuses involving chance, and prioritizing
profits were inadequate reactions to the adverse event.

Another very interesting finding emerged. Some students’
responses mixed elements showing a correct understanding of
concepts related to PS with others showing that they had not fully
understood these concepts, such as suggesting that an individual
subject should be in charge of the whole process, the vague idea
that adverse events will be always inevitable, and the lack of
responsibilities when the system as a whole is the problem. These
“mixed” responses could reflect progress in learning, showing
that, although these students had incorporated basic notions of
PS and applied them critically to the plot in the episode, some of
their previous misconceptions persisted. These findings underline
the importance of reinforcing this initial experience with new
practical activities and theoretical readings and that teaching PS
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should be a multidisciplinary endeavor, from conception to
implementation (Armitage et al. 2011).

The second question on the qualitative assessment aimed to
articulate the elements of the narrative that could be changed to
prevent the adverse event, linking them with the Ishikawa dia-
gram. Our findings indicate that this question was more difficult
to manage than the first one. The most frequently identified
elements were related to the team, including communication
among team members and the organizational structure of the
team (the approach to surgery and the surgical procedure, as well
as working conditions). Similarly, the Ishikawa factors that stu-
dents mentioned most often were communication and team
factors. Interestingly, many students noted aspects that were
directly related to the characters of the surgical residents in the
series, and these aspects were connected to the working condi-
tions. Given that movies and TV series foster students’ emotional
engagement and identification with characters (Volandes 2007;
Cambra Badii and Bafos 2020), it seems reasonable to assume
that students would identify themselves with the residents, who
are in a position that they hope to be in when they begin their
professional life.

The fact that students can identify themselves with the TV
series main protagonists has two fundamental implications. On
one side, they can feeling empathy for patients, relatives and
healthcare workers (Blasco et al. 2010; McConnell and Eva 2022);
on the other hand, this emotional implication is achieved without
the need to burden themselves with clinical responsibility, which
they still don’t have when they are second-year medical students
(Oh et al. 2012).

In cinemeducation, choosing appropriate material is as
important as defining the learning objectives —and for this reason,
it is important to include specialists from cinemeducation and PS
in the teaching team. The choice of an American series, which
shows a health system very different from ours, might have
confused some students, who found it difficult to understand
financial barriers to accessing care; however, these issues were
dealt with in the group discussion.

The complexity of the situations in hospital practice portrayed
in the television series requires the teacher’s guidance. Guided
discussion can encourage constructive interchange between tea-
chers and students (Ramani et al. 2019) that can improve

students’ understanding. These improvements are reflected in
students’ performance on the open-essay test. Teachers need a list
of educational objectives and items to be completed, and it is
crucial to actively and rigorously plan the viewing activity and the
following discussion (Cambra Badii and Bafios 2020).

In this regard, it can be helpful to work with Bloom’s taxonomy
for learning objectives (Bloom 1956). Using Bloom’s taxonomy
encourages teachers to think about learning objectives in beha-
vioral terms (Bloom et al. 2001; Adams 2015).

The effectiveness of the activity and resulting gains in knowl-
edge can be assessed at several levels, from the description of the
most basic concepts in PS (level 1) to the top of the pyramid,
which entails an understanding of how to prevent an adverse
event by making decisions from an organizational perspective
(level 5). The teaching guide helped students to complete levels 1
and 2, which were assessed through the multiple-choice ques-
tionnaire, and viewing the audiovisual material and discussing
helped them progress through levels 3, 4, and 5, which, together
with the previous two levels, were assessed in the open-essay
questions (Fig. 1).

To improve and enhance learning in future applications, the
activity can be expanded to reach level 6, which involves applying
decision-making skills in other, specific situations. However, it
would probably be too ambitious to expect to incorporate this
level of complexity in which students would have to find new
solutions in new situations into an initial two-hour activity
especially considering that this group of students was from a pre-
clinical course.

Regarding the assessment of the effectiveness of the training, it
could be beneficial to analyze it in the context of Kirkpatrick’s
evaluation framework (Kirkpatrick and Craig 1970; Kirkpatrick
and Kirkpatrick 2006). Some previous studies proposed that the
Kirkpatrick model is especially well-suited for implementation in
higher education and healthcare training initiatives, including PS
(Slater et al. 2012), and also used this evaluation method for the
measurement of the impact of training in a cinemeducation
experience (Lumlertgul et al. 2009; Law et al. 2015).

Kirkpatrick’s evaluation structure includes four levels: reaction,
learning, behavior, and results. The initial level, known as reac-
tion, typically entails participants completing a post-course sur-
vey reflecting their impressions of the program. This evaluation

Thinking, prioritizing, and justifying
actions to deal with adverse events, CREATING
considering what measures could be
taken to resolve the situation portrayed : = 7Es
: : S EVALUATING Identifying and categorizing what
: dt\tl‘:r:eyeileer:tssla’rrfn:‘:)&r:etl‘:’?i?\t similar happened in the TV series, thinking
g critically about the adverse event and
= s how it was dealt with and applying the
sadi el bl ANALYZING Ishikawa diagram to e na ohich
no ge, vocabulary, and skills o :
to identify and explain the adverse ::Zt:gi::“'d be modified tpimproxs the
event portrayed in the video and to :
apply e diagram i APPLYING
discussing how the different players Comprehending the meaning of
involved in the situation acted and concepts m_patlent safety (including
should have acted. UNDERSTANDING Ishikawa’s diagram) and the plot of the
TV series, discussing and explaining
This level involves the ability to the case in all its complexity,
recall and retain information about identifying the adverse event, and
patient safety and situations in the REMEMBERING justifying this choice.
TV series.

Fig. 1 Bloom's taxonomy of learning objectives applied to our experience. This figure illustrates the application of Bloom's taxonomy of learning
objectives to our experience. Each panel represents a different level of learning, as defined by Bloom's taxonomy (remembering, understanding, applying,
analyzing, evaluating, and creating), with the outcomes observed in our study filled in for each level.
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doesn’t measure the acquired knowledge but assesses the parti-
cipants’ interest, motivation, and attention levels. Since most
prior research on cinemeducation (Darbyshire and Baker 2012;
Law et al. 2015) assesses satisfaction rather than knowledge, and
health science students commonly exhibit a positive disposition
towards these innovative activities (Nicolaides 2012; Kowitlawa-
kul et al. 2022), we decided to proceed directly to the second level.
This level, learning, involves assessing participants’ knowledge or
skills acquired during the training (Smidt et al. 2009), encom-
passing not only the analysis of pre-post test knowledge but also
the qualitative integration of responses and learning approaches
pertinent to SP.

Previous studies pointed out that these experiences leave last-
ing educational impressions and serve as pathways to cultivate
attitudes that shape behavior (Blasco et al. 2005, 2018). However,
the evaluation of the third and fourth levels of Kirkpatrick’s
model typically involves an in-depth, long-term assessment,
measuring how the acquisition of knowledge and skills translates
into behavioral changes (clinical application) and, consequently,
leads to improved outcomes in patient care (Smidt et al. 2009).
The third level, focusing on behavior evaluation, entails assessing
participants’ capacity to apply their newly acquired knowledge or
skills in their workplace; meanwhile, the fourth level, results,
gauges the overall impact of the training. As second-year medical
students have not yet participated in clinical practices in real
environments, they can only showcase their knowledge through
role-playing scenarios.

Regarding the limitations of our study, our analysis was limited
to immediate gains in knowledge; further investigations will also
assess long-term gains. Furthermore, the high baseline scores in
the pre-intervention assessment suggest the possible need for a
more complex instrument (Rourke and Anderson 2004). How-
ever, this aspect connects with one of the strengths of our study:
the qualitative analysis of student’s responses regarding PS
learning, and not only a pre-post test.

Future research could use another movie or another TV series
episode to work about PS, or comparing cinemeducation with
other methodologies, like simulation (Arora et al. 2015; Escher
et al. 2017), gamification (Backhouse and Malik 2019), or ani-
mated videos developed to accompany audio recordings of junior
doctors describing their experiences of a serious incident or near-
miss event (Cooper et al. 2019). However, as we pointed out,
specific and complex scenarios can be difficult to replicate, and
TV series offers a good opportunity to work with. This approach
can easily be reproduced in other universities and studies, and the
full value of the activity can be established after further validation
in future studies.

Conclusions

The teaching activity described here performed cinemeducation
methodology to enhance learning about PS. Students showed
significant gains in knowledge. A high percentage of the students
managed to interpret a wrong-site surgery as a complex situation,
an adverse event as a system error, and the management of the
adverse event as an institutional problem. By analyzing the
situation and putting these concepts in other contexts, they
progressed through five of the six levels of Bloom’s taxonomy of
learning objectives. This approach can easily be reproduced in
other universities and studies.

The integration of cinematic narratives and visual storytelling
techniques into medical education offers a multifaceted approach
to enhance students’ understanding of complex situations and the
interplay between each team member’s behaviors, which collec-
tively influences patient outcomes. Cinemeducation encourages
critical thinking by inviting learners to analyze complex scenarios

from different perspectives, fostering a holistic approach to patient
care. This discourse further highlights how cinemeducation sti-
mulates introspection among future healthcare professionals,
prompting them to explore their own values, biases, and emotional
responses. Since medical practice is inherently intertwined with the
human condition, embracing cinemeducation as a pedagogical tool
has the potential to cultivate well-rounded, compassionate, and
socially conscious physicians capable of navigating the intricacies
of healthcare with heightened humanistic insight.
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