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Abstract

The number of patients waiting for organ transplantation is increasing. Today, living 
donors and cadaveric donors comprise the donor pool. Although it varies from country to 
country, organ transplants are mostly based on living donors because the cadaveric donor 
pool is not enough. There are different alternatives to increase the cadaveric donor pool. 
One of them is to raise awareness of organ donation in undergraduate medical education. 
Unfortunately, its effectiveness is controversial. In this section, to increase the effectiveness 
of the organ donation course given in medical education programs, a method proposal 
is presented. Medical professionals’ knowledge of and attitudes toward donation have an 
impact on donation rates. It is possible that these attitudes and knowledge are molded dur-
ing pre-graduation. As such, educating medical students may be an important factor in 
increasing organ donation. Learners’ participation in an educational program is one of the 
most important factors contributing to learning. Flipped classroom is a student-oriented 
education method based on the combination of in- and out-of-class activities. With the use 
of the flipped classroom method in organ donation courses offered in medical education 
programs, students’ knowledge and skills that enable them to discuss the topic of donation 
with patients can be improved.

Keywords: organ donation, medical education, flipped classroom

1. Introduction

The number of patients waiting for organ transplantation is increasing. Today, living 

donors and cadaveric donors comprise the donor pool. Although it varies from country to 

country, organ transplants are mostly based on living donors because the cadaveric donor 

pool is not enough. There are different alternatives to increase the cadaveric donor pool. 
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One of them is to raise awareness of organ donation in undergraduate medical education. 

Unfortunately, its effectiveness is controversial. In this section, to increase the effectiveness 
of the organ donation course given in medical education programs, a method proposal is 

presented.

Medical professionals’ knowledge of and attitudes toward donation have an impact on dona-

tion rates. It is possible that these attitudes and knowledge are molded during pre-graduation. 
As such, educating medical students may be an important factor in increasing organ donation 

[1, 2]. Learners’ participation in an educational program is one of the most important factors 

contributing to learning. Today’s learner has a good command of digital technology, accesses 

information easily, and can easily adapt to changing learning styles and needs, and thus they 

have distinct differences from previous generations in thinking, and processing of informa-

tion, which necessitates the use of alternative education methods. Flipped classroom (FC) is a 

student-oriented education method based on the combination of in- and out-of-class activities. 

With the use of the flipped classroom education method in organ donation courses offered in 
medical education programs, students’ knowledge and skills that enable them to discuss the 

topic of donation with patients can be improved.

2. What is the flipped class model?

Flipped class model is a model which emerged following transformation of the blended learn-

ing as a result of the changes that have taken place in both technology and the notion of 

education [3]. The flipped learning approach describes a learning process, which progresses 
counter-wise the teacher-centered and traditional approach that is confined to within the 
four walls. In the traditional teaching approach, conveyance of a topic is realized through 
a teacher-centered approach in a classroom setting, while digestion of the topic takes place 
out of the classroom by the learner and through homework-like practices. Flipped learning 

approach, on the other hand, is a model of learning that proceeds in the opposite direction 

of the traditional teaching process, in which the learners watch pre-prepared video lessons 

before the actual class usually at home, and digest the topic in the classroom through several 

activities [4]. As an educational technique, the flipped class model is not a novel idea but has 
gained a reputation with the recent technological advances and the increasing access to com-

puters and mobile devices regardless of time and space.

Flipped class model is defined as “a blended learning model that combines the traditional 
face-to-face teaching and online components.” The learning models blended by Staker and 

Horn [5] are divided into four groups as the rotation model, flex model, self-blend model, 
and enriched virtual model. Within this classification, flipped class model falls under the 
rotation model category. The taxonomy developed by Staker and Horn [5] is presented in 

Figure 1 [5].

Flipped class model can be described as an innovative model facilitated by the advances in 

technology. The objective of this model is to offer learning opportunities independently from 
time, space, and means and to create settings of active learning where interaction is prioritized. 
Flipped class model encompasses utilization of all sorts of Internet technologies to enforce 
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in-class learnings, and thus the educator spares more time to interact with the student rather 

than delivering the lecture. In traditional educational settings, students devote their class 
time to listening to the lecture and, if time remains, practices about the information they have 

just learned [4, 6, 7]. In this model, on the other hand, the traditional classroom paradigm is 
reversed to enable students to learn the concepts of the lecture outside the classroom through 

online educational tools such as video, film, and audio materials. Thus, in-class time is devoted 
to discussions, problem-solving, and practical training [3, 4, 8, 9].

The activities covered in and out of the classroom for students and instructors in traditional 

education and flipped class models are presented in Figure 2 [10].

Figure 1. Blended learning taxonomy. Source: Staker and Horn [5].

Figure 2. Features of traditional education and flipped classroom. Source: Saint Louis University [10].
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As can be seen in Figure 2, the flipped class model, which embodies the combination of active 
education models that require face-to-face communication with educator-centered methods 

that make less limited use of technology as well as varied opportunities offered through activ-

ities in and out of the classroom, will perhaps help us to access today’s learners more easily.

The flipped class model involves the students in the learning process and combines the ben-

efits of direct delivery of a lecture used in the traditional learning method with those of active 
learning. Hence, flipping the classes is being supported as a teaching method that will enable 
usage of the time to be devoted for delivering the lecture in the classroom much more effi-

ciently through the use of currently available technologies which facilitate access to informa-

tion. Thus, active learning methods that can be used within the classroom offer the opportunity 
for teachers to act as a guide while assisting the students to advance their skills such as peer 

communication, collaborative learning, and taking on their own learning responsibility, thus 

improving active learning activity. The skill of taking on one’s own learning responsibility 

is reinforced by coming to the class prepared and assuming active roles in in-class activities 

[11–13]. This method offers advantages to the instructor as well, particularly enabling them to 
understand and correct the thinking/reasoning errors of the learner and achieve the learning 

goals with more interactive methods instead of delivering a lesson in the classroom [11, 14]. 

Besides, although it takes time to prepare, the flipped class model allows the teachers to actual-
ize transformative experiences for their students, build flexible teaching strategies, and make 
the lessons appealing [15].

The underlying idea of the flipped class model is to devote in-class time to active learning. 
This is a model that encourages the use of technology in the classroom as well as at home 

(e.g., video records) for active learning. With the flipped class model, most of the time spent in 
the classroom is used for communication in comparison to the traditional teaching [16]. This 

model is student centered. Each student has the responsibility to understand the material at 

a basic level before coming to the class, and this enables the student to take interest and par-

ticipate in classroom discussions [17, 18]. Knowledge acquisition takes place at the own pace 

and guidance of the student; when and how the student will view the content is at their own 

control. The instructor provides guidance on the content, interactive practices, and creative 

thinking to facilitate learning, ensures deepening the information, and offers feedback. By 
offering materials of varying formats, the instructor also makes sure that learners with differ-

ent learning styles are addressed to [18–20].

The features of the flipped class model are described as follows, emphasizing the word “flip” 
as an acronym [21]:

• Flexible Environment: It describes a learning setting that allows for the flexibility for stu-

dents to choose when and where they will learn, which allows the teacher to organize the 
learning setting in different ways to be personal or cooperative.

• Learning Culture: It is a student-centered approach as opposed the teacher-centered tradi-
tional model. Means for profound and creative learning are offered during in-class time. 
Involved in their own learning processes and evaluating their own learnings, students par-

ticipate actively to the structuring of information.
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• Intentional Content: Educators focus on helping the students improve their conceptual un-

derstanding. Educators decide what they will teach and what materials the students will 

study themselves.

• Professional Educator: The role of educators is more important in the flipped class model. 
In this model, educators must continuously observe the students, offer instantaneous feed-

back, and assess the students. Although educators have a less visible role in the classroom 

in this model, they are the required element for the flipped class model to develop.

With the growing interest toward the flipped class model, Bergmann et al. describe that the 
model leads to misunderstandings by the practitioners of it. According to the authors, flipped 
class practices [22]

• are not synonymous with online videos. In this model, interactions emerging during face-
to-face time and meaningful learnings are more important

• are not online lessons

• are not replacement of instructors and teaching by videos

• do not mean unplanned, non-programmed, and disorganized work by students

• do not mean that students will spend the whole lesson time looking at a computer screen

• do not mean that students will study alone

3. The advantages and disadvantages of the flipped class model

Flipped class model seems advantageous, in that it encourages single-handed learning, new 

ideas arise in platforms of discussion, individuals come prepared to the subject, allows flex-

ibility in watching videos, helps understanding of the subject, contributes to pre-learning, 

motivates learning, and offers the opportunity for the individuals in accordance with their 
characteristics. Besides, the flipped class model increases student’s commitment to the lesson, 
strengthens team skills, provides individualized student guidance, focuses on class discus-

sions and offers freedom of teaching [23, 24].

On the other hand, the flipped class model appears disadvantageous because of problems 
with Internet access, students coming to the classroom without necessary pre-work, some 
students resisting to new applications, and lack of simultaneous feedback [25].

Besides, Bergmann and Sams [4] described two major problems that may be experienced in 
the flipped class model as the lack of means to check whether the students have watched the 
video and the vagueness of what the students who have not watched the video prior to the 

lesson will do in the classroom, and offered the following suggestions for the problems [4]:

• to verify whether the students have watched the video, having the students log in to the 

page with a username and password, or come to the classroom with questions on the video 

prepared beforehand.
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• for the students who have not watched the video, having them watch it on a computer 

kept at the classroom. Thus, the students will understand the importance of participating 

in classroom activities.

4. Theoretical bases of the flipped classroom practice

The flipped class model regards education as a lifelong process. This model is a learning 
approach that is based on the pragmatist philosophy. Pragmatist approach appraises accuracy 

or reality only by looking at the consequences of the action and emphasizes benefit. All knowl-
edge and theories are used to make life easier. In this sense, the value of a knowledge or thought 
is associated with its being beneficial. Therefore, outcomes, or in other words implementations 
rather than theory, stand out. The student is thus carried to the center of education. The reflec-

tion of pragmatism to education manifests as progressivism and reconstructivism advocating 

the concepts of change, experiences derived by the individual, and learning responsibility.

Progressivism, in reaction to the oppressive and conservative approach of traditional edu-

cation, considers the essence of truth as change and freedom. In this understanding, train-

ing that is intertwined with the evolving life should naturally be progressive. Progressivism 

places students, who develop themselves and learn to learn through personal experiences, at 
the center of education. It advocates a teaching approach which preserves the core of change 
and aim at exhibiting democratic behavior [26, 27].

On the other hand, reconstructivism considers education as a means to achieve a more modern 

society. The society must renew and reshape constantly. Potential detrimental effects originating 
from changes would otherwise be unavoidable. Because change is inevitable. In this understand-

ing, the role of actualizing change is entrusted to students who are described as social engineers. 
Schools should therefore raise social engineers who are able use the fundamental dynamics of 

change, that is, science and technology. Reconstructivists object to teaching traditional subjects 

at schools. Methods to solve ever-changing problems should be taught instead. Because only 

thus can it respond to the requirements of modern life. What is being tried to convey here with 

the modern life concept is, according to reconstructivists, is group life. From this perspective, 

school is a special social institution established to prepare students to group living [27].

Contemporary philosophical approaches developed later entrusted schools with the task to 

reach more modern societies. It was expected from the schools to perform this task to focus on 
developing problem-solving and learning to learn skills and be able to transform themselves 

into life settings that support cooperative learning so that the student may be more active in 
their lifelong learning processes. Also, an emphasis has emerged to use some models when 

performing this task. As the first of these models, the flipped class model was proposed and 
began to be used in these schools.

The main reason to use the flipped class model was to have the students at the center, to create 
a learning setting which involves activities that target research making, creativity, and prob-

lem-solving to transform classrooms into a laboratory or a studio to strip teachers out of their 

information-radiating roles and students out of their roles as actors who are merely takers of 
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information and to convert them into individuals by processing and shaping them, shortly, 

to introduce a “constructivist” consciousness. The pedagogic foundations of the flipped class-

room approach are based on the constructivist learning theory. According to this theory, stu-

dents do not take the information as is during the learning process. On the contrary, students 

take information as active constructive participants throughout the learning process and the 

responsibility of learning is solely on the student. The process or restructuring information is 

accomplished through problem-based learning, simulation and pair-share-like active learn-

ing strategies. In a flipped classroom, out-of-classroom learning processes depend entirely on 
self-controlled learning. In-class learning activities comprise higher-order cognitive activi-
ties that utilize active learning techniques including decision-making and problem-solving, 
which students perform through interaction. Constructivist theory does not deny the role 

of instructor in the learning process. According to the constructivist theory, the instructor 

is not the wise man who knows everything on the scene but the person who take sides and 

collaborates with the student during the learning process. Also in a flipped classroom, the 
instructor does not deliver a lecture but assumes to role of facilitating the learning process in 

the classroom [28–33].

In summary, the flipped class model encompasses such concepts as constructivist approach, 
research-based method, active learning, and student-centered learning [13].

5. Flipped class model and Bloom’s taxonomy

In 1956, Benjamin Bloom described the incrementally organized “Cognitive Domain” taxon-

omy. The main theme of this taxonomy was gradual and hierarchical listing of the things the 
educators want the students to know (learning targets). Bloom’s taxonomy—which consists 
of remembering, understanding, applying, analyzing, evaluating, and creating stages—pro-

gresses from simple, concrete, and easy-to-learn behaviors representing the first step of learning 
to more complex, abstract, and harder-to-learn behaviors. It was also taken into consideration 
that each behavior is to be the prerequisite for the other, where they pertain to the same sub-

ject. In other words, the first behavior is the precondition of the behavior in the second step. 
Moreover, the first behavior is included in the behavior in the second step.

In the traditional classroom practice, the educator presents the new information by delivering 
a lecture. In this process, the students are considered to have reached the first two steps of 
Bloom’s taxonomy, that is, remembering and understanding. After the class, students per-

form by themselves as homework the exercises of the more complicated higher steps. In the 
flipped classroom, on the other hand, students carry out the part that involves the relatively 
easier initial steps, that is listening to the lecture, at home by themselves. Practices for the 

difficult and complicated higher steps are accomplished through active learning methods 
accompanied by the educator. The students can thus advance up to higher-order cognitive 

skill stages in the taxonomy (Figure 3) [4, 33–35].

When viewed from the perspective of the reorganized Bloom’s taxonomy, learnings at the 
level of the first to steps of understanding and remembering are accomplished by preparing 
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materials at home, while learnings at the levels of applying, analysis, evaluation, and creating 

are achieved during the active learning processes including in-class practices, discussion, and 

problem-solving. An important advantage of the flipped class model is that it can incorporate 
the learning targets of each step in the Bloom’s taxonomy.

6. Emergence of the flipped class concept

The conception of traditional teaching describes a process where the educator is deemed as 

the primary source of information and the action of learning is confined to within school 
walls and school time. However, the advancing education, technological opportunities, rap-

idly growing body of knowledge, and changing student profile force learning concepts to 
change and transform. With the changing educational paradigms, new learning approaches, 

models, and strategies to enhance the efficacy of learning in learning processes and encourage 
the learners in this respect are being sought [36–38].

Although referred by a different name, the foundations of the flipped class model were first 
laid in Miami University by the professors of departments that involve too much reading 

tasks including law, philosophy, sociology, and psychology because the duration of lectures 

was not enough to deliver the content [3]. With this model that was first being used in higher 
education, it was aimed to develop a system that will meet the learning requirements of stu-

dents with varying styles of learning. Covering different educational resources and appealing 
to all learning styles, the system was named “Inverted Classroom”. When planning the sys-

tem, Lage et al. [3] first determined the subject and then recorded to videotapes while deliver-

ing the determined lecture during the class. The recorded lesson was copied and handed to 

Figure 3. Bloom’s taxonomy related to traditional and flipped learning. Source: Ouda and Ahmed [33].
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the students. Students who wished so found the opportunity to watch the lecture over and 

over again and could fill their gaps of the subject. Later, PowerPoint presentations used dur-

ing the lecture were voiced over and uploaded to web together with complete lecture notes, 

making them available to students. Getting the printouts of the written resources uploaded 
to the web, students were able to take the necessary notes on these resources and found the 

opportunity to undertake a more comprehensive and planned work. Coming to subsequent 

classes after studying the ready lecture notes they have, students discussed the points they 

could not understand in the company of their teachers right at the beginning of the lesson 

and practiced in depth on the subject once the points that could not be understood were 

eliminated, and engaged in laboratory work where they put their learnings into practice. For 

all these, a website dedicated for the lecture to access all students and address every learning 

style was built. The built website was uploaded with materials such as previous exam ques-

tions, worksheets, lecture presentations and lecture video records, and were shared with stu-

dents. Students’ questions were answered online in chat rooms created during specific time 
frames. A virtual library was put together over the established website. This education model 

was even offered for the appreciation of students and lecturers and a questionnaire and an 
assessment scale including open-ended questions were applied. While the developed model 

was received very well by students and lecturers, this first detailed and elaborately planned 
implementation did not attract the anticipated attention.

The individuals who ensured that the flipped model survived up to the present time and 
found widespread use were Jonathan Bergmann and Aaron Sams who worked as chemistry 

teachers in the Woodland Park High School, USA (2007). Bergman and Sams observed that 

students who could not attend a lesson for various reasons (students taking part in sports 
games, miscellaneous activities) were unable to fill their learning gaps afterwards. To solve 
this problem, the duo initially developed a software that could voice over PowerPoint presen-

tations and convert them into a video format and had the students who could not attend a les-

son for various reasons watch these videos. The students who could not attend classes learned 
their missed lessons by these videos. This attracted the attention of other students, and the 
videos were made available for viewing for all students, regardless of their attendance to the 
class. By means of the videos, students who missed classes were able to learn the lesson, while 

those who attended the classes found the opportunity to rehearse and capture the notes they 
had missed during the lesson. Shortly, these videos were heard of by other schools, students, 

and teachers who also began to use the videos. With the videos gaining fame in a short span 

of time, Sams raised the idea of replanning the teaching process. Bergman and Sams [4] asked 

“When do students really need teachers?” and argued that students needed teachers when 
they were solving problems at home rather than when the lecture was delivered, and that the 

students could learn the subject by themselves through videos. Bergman and Sams uploaded 

other lessons to web in the same way and described students how they should watch videos 

and take notes before coming to the class. Because when the students arrived at the classroom, 

the bits that were not understood were now apparent, the parts of the content that were not 

apprehended were figured out rapidly, and more time was spared for problem-solving and 
laboratory activities for which students actually needed a teacher [4].

In short, the method of these two teachers has created a great deal of impression and, in 2012, the 
faculty staff of Northern Colorado University established a database by packing lecture contents 
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to videos. Later on, Salman Khan, with the math videos he recorded without any commercial 

purpose, helped the model spread wider and be known as “Flipped Classroom” [39].

The title of the book released by Bergmann and Sams in 2012 was “Flip your classroom; reach 
every student in every class every day” [4]. As the title suggests, the main objective of the 

“flipped classroom” method is to make classroom lessons available using technology and to 
reach all students with different types of learning by making in-class activities more active.

7. Implementing the flipped classroom method

Flipped classrooms is a method in which the learner, viewing the learning topics by means 

of virtual technologies and videos prior to the classroom lecture and makes preparations and 

then comes to the classroom, engages in face-to-face interaction with the instructor and peers 

with the instructor assuming the role of a guide and facilitator. There are two distinct compo-

nents of the flipped classroom exercise. These are out-of-class and in-class activities. Out-of-
class activities is a platform involving technical equipment which aims to form a resource for 

learning where the learners will access the information they will acquire themselves. In-class 
activities are the part where interactive methods are used [4, 13, 40–42]. Figure 4 demonstrates 

the planning of out-of-class and in-class activities in the flipped classroom exercise.

The cyclical steps in Figure 5 can be used in structuring lectures in flipped classrooms [42].

Step 1. The content and learning outcomes should be prepared.

• Students should be informed of the flipped classroom method and should be clearly ex-

plained what are being expected of them.

Step 2–3. Technical hardware to be used out of and in the class should be prepared, choosing 

systems that all students can use easily and uninterruptedly (Table 1) [40].

• Out-of-class teaching materials suitable for the content and learning outcomes of the chosen 

lecture should be prepared (Table 1). When preparing teaching materials, various resources 

Figure 4. Out-of-class and in-class activities. Source: Lo and Hew [41].
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including lecture notes, research tasks, field work, papers, voiced-over PowerPoint presen-

tations, reports, cases, websites, blog contents, educational games, videoconference record-

ings, demonstration, and lecture videos can be made use of [43–46].

• For suitable videos, web-sourced open resources may be used, but educators may also 

make their own videos. Bergmann and Sams [47] recommend that video lessons be pre-

pared by the educator personally [47]. Video lessons prepared by the educator make it pos-

sible to initiate student-educator interaction during out-of-classroom activities, resulting in 

readier acceptance of the model among students [48]. The duration of video lessons is very 

important. Prolonged video lessons are hard to watch alone, which reduces the success of 

the exercise, and are also not welcomed by the students [45, 49, 50]. The recommendation 

is mini video lessons of 20–30 mın in duration [50, 51].

Step 4. In-class activities should be planned. Methods such as discussion sessions, group 
work, project development work, problem-solving, question-answer exercises, and case dis-

cussions can be used in in-class activities. The key is to prefer teaching methods in which 

knowledge can be used with the highest efficiency. The more in-class activities are supported 
by the educator, the higher cognitive learning, and reasoning skills will develop [11].

Step 5–6. Flipped class model should be delivered and information on how post-class link will 

be made should be provided.

Step 7. Assessment and evaluation method should be decided at the very beginning and 

should be appropriately structured.

• Flipped classrooms possess quite suitable conditions for both formative and summative eval-

uation [52]. Although studies do not indicate increased success versus the classical system in 

summative evaluation scales, there is compelling evidence that it improves analytical think-

ing skills of the learner [4, 6, 13, 32, 49, 50, 53–55]. The assessment and evaluation method 

should be changed when the model is not improving students’ examination success [40]. Also 

Figure 5. Structuring lectures in flipped classrooms. Source: Karanicolas and Snelling [42].
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according to the constructivist theory, assessment and evaluation methods should be changed 

accordingly after teaching processes in which active teaching strategies are extensively used.

• Formative evaluations are important in monitoring the improvement of the learner and 

checking the efficiency of the in- and out-of-class activities.

Resource Features

Externally produced video content iTunesU: Large online catalogue of free educational content

TED-Ed: Free videos available which can be customized by educators 
for use with own students

Vimeo: Video-sharing website, not restricted to educational content

Presentation software Microsoft PowerPoint: Most well-known presentation software, slides 
can be narrated to produce short videos

Powtoon: Software which allows users to develop colorful animated 
presentations

Screencasting software Camtasia: Allows capture and personalization of videos, can be viewed 
from mobile devices

ShowMe: Free iPad app that allows educators to create and share 
whiteboard-style lessons with students

Learning management systems Moodle: Open source web platform for online learning activities

Blackboard: Commercially available platform for online learning 
activities

Other content delivery applications Edmodo: Virtual learning environment with online discussion and poll 
facilities

DropBox: Web-based repository that allows educators and students to 
share documents and large attachments

Educlipper: Online social platform that allows educators to collect, 
store, and share web resources with students

Social networking applications Twitter: Online social networking platform where “hashtag” categories 
allow students to hold online, interactive discussions during class

Wikispaces Classroom: Wiki application which allows students working 
in small groups to record and playback discussions, either to group or 

during plenary session

Video-calling and webcast software Skype: Videoconferencing tool that allows outside speakers to be 
involved in classroom discussions from a different location

GoToMeeting: Webcasting tool that allows educators to share screens 
and interact with an outside speaker

Audience response systems TurningPoint: Commercially available “clicker”-operated system, 
allows real-time feedback and polling

Other polling applications Poll Everywhere: Web-based alternative to clickers. Free for audience 
size up to 40 people

Source: Moffett [40]

Table 1. Learning resources that can be used in a flipped classroom [40].
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8. What should be paid attention to in a flipped classroom?

It is possible to say that the flipped learning approach contributes to more active involvement 
of learners in the learning process and help them learn better by increasing their motivation. 
However, it also appears that very diligent and meticulous work is required in implementing 

it. There are many points to consider, especially by the educator, in implementing the flipped 
classroom concept. Foremost among these is the preparation of videos that are included in 

out-of-class activities. When preparing videos, having an extended video length causes stu-

dents to get distracted and reduces the viewability of the video, decreasing the success of 

the practice. Therefore, the recommended duration for the videos was limited as 20–30 min 

[38, 50, 51]. It may also be useful to add motivating elements to the videos and to add work-

sheets or questions at the end of the videos to be able to understand whether students have 

watched the video [45, 47, 51]. Videos prepared by the educator will improve acceptance of 

the model by the students. This is because flipped classroom exercise should be adopted not 
only by the educators but also by the students [37]. The practice should be clearly explained 
to the students for them to adopt the model. Studies report that students find it difficult to 
internalize the practice when they are not open to change and sometimes because of cultural 
habits, especially in Asian countries [46, 56]. Students and educators who are equipped with 

knowledge about their duties and responsibilities surrounding this practice will contribute to 

successful implementation of it.

Another point to consider is to encourage students to come to the class prepared. For this, 

in- and out-of-classroom activities should be defined and planned very well and executed 
according to the plan. Effective use of time and material and the qualities of in- and out-of-
classroom activities are the factors that directly affect learning [49, 50]. For example, out-of-
classroom activities should be planned so as not to place excessive burden on the student 
and care should be taken to ensure that materials are comprehensible, especially for difficult 
subjects. In addition, out-of-classroom activities should be arranged to cover not more than 
60 min a day. In in-class activities, on the other hand, approaches should be offered to learn-

ers, which allow them to ask questions to improve their deep learning skills, to make associa-

tions by following the flow of thoughts, and to make assessments and estimations. Learnings 
should be supported by proper feedback at proper times and opportunities should be offered 
for the learner to reflect so that they can comprehend their own learnings. This not only sup-

ports learning efficacy but may also be used to formatively evaluate student’s knowledge 
[43–45]. Methods to be used in assessment and evaluation should also be structured to the 

content and targets of education. Quizzes measuring conventional knowledge should not be 
maintained when the classrooms are flipped.

9. The place of flipped classrooms in medical education

The future of medical education lies in technology. The cost and efficiency technology allows 
represent a paradigm shift in how we teach and utilize faculty, space, finances, and other 
resources [57]. Today’s physicians who completed their education in the previous century are 
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now face to face with new medical students with different ways of thinking and learning. 
Today’s medical students’ characteristics are their good command on digital technologies, easy 

access to information, and changing learning styles and needs, and they exhibit differences in 
thinking and processing information compared with the generations before them [4, 12]. This 

makes it imperative to develop alternative teaching-training methods in medical education.

Looking at the medical education literature, examples of implementing the flipped classroom 
model are seen in the medical faculties in the USA and Central Asian countries. The most 

radical declaration for the method took place in the Medical Faculty of Stanford University. 

A model for medical education before graduation based on the flipped classroom philosophy 
was described by faculty members, Prober and Khan [58]. The two faculty members declared 

that the current systems were not flexible and did not support individual learning, and that 
they intended to make the method more common and increase its utilization [56]. There are 

also attempts to implement the model in Hawaii, as the joint major project of the Accreditation 
Council for Graduate Medical Education (ACGME) and local medical faculties [59]. Gillous 

et al. [60] reported that this method was used in the first year of educational programs in med-

ical faculties in France since 2006 [60]. Interestingly, favorable results of the studies performed 
with the flipped classroom approach in medicine, nursing, and pharmacy domains have been 
influential in regarding the flipped classroom concept as a pedagogical model.

It can also be seen in the literature that flipped classrooms is a method, which can be used in 
medical education. Attention of students with intensive course load particularly during the 
preclinical education period can be grabbed and their motivation can be increased. Also, this 

method seems to be an opportunity in learning basic mechanisms and integrated pathophysi-

ologic information in the preclinical phase. And in clinical education, flipped classroom can be 
used in acquiring higher-order cognitive skills such as critical thinking and evidence-based rea-

soning and application of clinical knowledge including deep learning strategies (approaching 

patients, initial diagnosis, differential diagnosis, treatment, complementary approach, etc.).

Current evidence suggests that the flipped classroom approach in health professions’ educa-

tion overall yields a statistically significant improvement in learner performance compared 
with traditional teaching methods. In addition, the flipped classroom would be more effective 
when instructors use quizzes at the start of each in-class session [61].

In summary, flipped classrooms can be used in medical education in courses and applied 
training which require conveying the knowledge to a learning level of and above analysis in 

Bloom’s taxonomy. This should therefore be taken into account when determining the con-

tent and targets of learning.

10. Using flipped classrooms in organ donation courses

Many organs should function in certain harmony for the human organism to work perfectly. 

Diseases occur when dysfunction appears in any of these organs. If the dysfunction is left 
untreated or becomes irreversible, this means that a threat to life has begun to shape, and life 

expectancy decreases as functional loss progresses. A person at this stage requires a new organ 
to sustain life. If that organ is the kidney, the person must be confined to dialysis machines for 
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the rest of his/her life but if the organ with failure is the heart, lungs, or liver, death is inevi-

table. Unfortunately, all these patients could lose their lives if donation is not found in good 

time. One should bear in mind that organ transplantation is the only hope for these patients to 

survive. Excellent results can be achieved and lives can be saved with organ transplantation, 
but, unfortunately, people seem not to be sensitive enough regarding the topic of organ dona-

tion. When cadaveric organ donation falls short, the frequency of transplantations from living 

donors increases to prevent life losses. Under these circumstances, individuals with brain death 

are buried along with their organs, while healthy people are forced to give their organs to their 

significant other.

There is globally an increasing number of patients whose lives depend solely on organ or 

tissue transplantation. This increase also escalates the importance of organ and tissue trans-

plantation. Many studies are being performed on this topic, particularly to raise awareness, 

but the effectiveness of these studies are disputable. People’s awareness needs to be raised to 
increase cadaveric organ transplantations. The major role here belongs to physicians. Raising 

awareness is only possible by ensuring that physicians or candidate physicians understand 

the importance of topics such as cadaveric transplantation, donation, and brain death. By 

including organ donation as a topic in continuing professional development and under-

graduation, medical education programs may emphasize the importance of the subject for 
physicians or candidate physicians. However, the effectiveness of these activities will still be 
disputable as long as they remain as didactic courses.

The flipped classroom model, which is an active teaching method, can be used in organ dona-

tion courses in medical education programs. Learners’ participation/contributions in an edu-

cation program are one of the key factors that maximize learning/teaching. With the use of the 
flipped classroom education method in organ donation courses offered in medical education 
programs, students’ knowledge and skills that enable them to discuss the topic of donation 

with patients can be improved. Because when awareness develops, a number of new cognitive 

schemes occur in an individual’s mind. The way individuals react to their experiences may 
be enriched by increasing the awareness on the thoughts and feelings that drive behaviors.

The objective and learning targets should be identified first when designing organ donation 
courses using the flipped classroom model in medical education programs. Students should 
then be informed of the model and be explained in detail what is expected of them. Technical 
equipment and educational materials that will be used out of the classroom and in the class-

room should be prepared. It may be ensured that students understand the topic of organ 
donation by using voiced over PowerPoint presentations as educational materials. It may 
also be useful to add videos developed by the educator or presently available videos on organ 

donation as educational materials. In short, students may be asked to come to class prepared 
after learning about organ donation topic from videos and taking online quizzes before the 
actual lesson. During class time, students may be given the opportunity to practice what 
they have learned by the use of active learning methods as well as case scenarios, discussion 

sessions, question-answer exercises, project development work, and/or patient simulations. 
Studies emphasize the importance of in-class activities. Therefore, activities which allow stu-

dents to practice their pre-class learnings and advance their professional competency should 

be planned for in-class activities, particularly in clinical case analyses. It should, however, be 
borne in mind that students not rehearsing their pre-class learnings in the class as part of the 
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lesson (double course) and absence of a connection between pre-class learnings and in-class 

practices will result in failure. Testing of the students at the end of the class should aim to 

evaluate their higher-order cognitive learnings on organ transplantation topic such as prac-

tice, analysis, and assessment. Evaluation and assessment activities may utilize case analyses 
or simulated patient communications.

11. Conclusion

The flipped classroom approach involves problem-solving and cooperative learning as well 
as hybrid and blended learning activities and focuses on more active involvement of the 

learner in the learning process. With the flipped learning approach, learners find the opportu-

nity to practice their learnings with both the educator and their peers through activities in the 

classroom such as discussion and project work and that the learning process continued out 

of the class as well. The role of the educator in this approach is to ensure that the contents are 

prepared before the class in a format that can be viewed online, to answer students’ questions 

during the class, to provide feedback, and to encourage them toward active learning.

The flipped classroom model is preferred especially because it supports student-centered 
approaches and enriches curriculums. For educators, it seems to be important in being a set-

ting in which students may be taught critical and independent thinking and gives them the 

opportunity to develop their learning strategies throughout their lives.

It is important to state that the flipped classroom cannot be the only form of education. 
Medicine is still very hands-on, and nothing can replace that experience. Thus, the flipped 
classroom and case-based instruction cannot be the only form of instruction. However, this 

model represents a potential future as a means for improved instructional efficiency [57].

Author details

Nilufer Yılmaz1*, Sibel Demiral2 and Taylan Özgür Sezer3

*Address all correspondence to: nilufer.demiral@gmail.com

1 Department of Medical Education School of Medicine, Ege University, Izmir, Turkey

2 Health Sciences University Tepecik Education and Research Hospital, Izmir, Turkey

3 Department of General Surgery School of Medicine, Ege University, Izmir, Turkey

References

[1] Almeida RAM, Quireze CJ, de Faria WML, dos Santos DF, Dias RV, Maynarde IG. Organ 
donation and transplantation from medical students’ perspective: Introducing the experi-
ence from an academic league in Brazil. Transplantation Proceedings. 2011;43(4):1311-1312

Organ Donation and Transplantation - Current Status and Future Challenges202



[2] Bardell T, Hunter DJW, Kent WDT, Jain MK. Do medical students have the knowledge 
needed to maximize organ donation rates? Canadian Journal of Surgery. 2003;46(6):453-457

[3] Lage MJ, Platt GJ, Treglia M. Inverting the classroom: A gateway to creating an inclusive 
learning environment. The Journal of Economic Education. 2000;31(1):30-43

[4] Bergmann J, Sams A. The Flipped Classroom? Flip your Classroom: Reach every Student 
in every Class every Day. 1st ed. Washington, DC: ISTE; 2012

[5] Staker H, Horn MB. Classifying K-12 Blended Learning. 2012. Retrieved from https://
www.christenseninstitute.org/wp-content/uploads/2013/04/Classifying-K-12-blended-

learning.pdf

[6] Love B, Hodge A, Grandgenett N, Swift AW. Student learning and perceptions in a 
flipped linear algebra course. International Journal of Mathematical Education in Science 
and Technology. 2014;45:317-324

[7] Fulton K. Upside down and inside out: Flip your classroom to improve student learning. 
Learning and Leading with Technology. 2012;39(8):12-17

[8] Youngkin CA. The flipped classroom: Practices and opportunities for health sciences 
librarians. Medical Reference Services Quarterly. 2014;33(4):367-374

[9] Kurtz G, Tsimerman A, Steiner-Lavi O. The flipped-classroom approach, an answer to 
future learning. European Journal of Open, Distance and E-Learning. 2014;17:171-173

[10] Saint Louis University. 2012. Retrieved from https://www.slu.edu/cttl/resources/
teaching-tips-and-resources/flipped-classroom-resources

[11] O'Flaherty J, Phillips C. The use of flipped classrooms in higher education: A scoping 
review. Internet and Higher Education. 2015;25:85-95

[12] Roehl A, Reddy SL, Shannon GJ. The flipped classroom: An opportunity to engage millen-

nial students through active learning strategies. Journal of Family & Consumer Sciences. 

2013;105(2):44-49

[13] Bishop JL, Verleger MA. The flipped classroom: A survey of the research. Paper pre-

sented at the ASEE National Conference Proceedings; Atlanta; 2013

[14] Sage M, Sele P. Reflective journaling as a flipped classroom technique to increase read-

ing and participation with social work students. Journal of Social Work Education. 2015; 

51(4):668-681

[15] Sams A, Bergmann J. Flip your students’ learning. Educational Leadership. 2013;70(6):16-20

[16] Arshad K, Imran MA. Increasing the interaction time in a lecture by integrating flipped 
classroom and just-in-time teaching concepts. Compass: Journal of Learning and Teaching. 
2013;4(7):1-13

[17] Davies RS, Dean DL, Ball N. Flipping the classroom and instructional technology inte-

gration in a college-level information systems spreadsheet course. Education Technology 

Research Development. 2013;61:563-580

Organ Donation Course in Medical Education Program
http://dx.doi.org/10.5772/intechopen.76657

203



[18] McLaughlin JE, Gharkholonarehe N, Esserman DA. The flipped classroom: A course 
redesign to foster learning and engagement in a health professions school. Academic 

Medicine. 2014;89(2):236-243

[19] Halili SH, Zainuddin Z. Flipping the classroom: What we know and what we do not. The 
Online Journal of Distance Education and e-Learning (TOJDEL). 2015;3(1):28-35

[20] Mason GS, Shuman TR, Cook KE. Comparing the effectiveness of an ınverted classroom 
to a traditional classroom in an upper-division engineering course. IEEE Transactıons on 
Education. 2013;56(4):430-435

[21] Flipped Learning Network – FLN. The four pillars of F-L-I-P. 2014. Retrieved from 
http://www.flippedlearning.org

[22] Bergmann J, Overmyer J, Wilie B. The flipped class: Myths versus reality. 2012. The Daily  
Riff. Retrieved from http://www.thedailyriff.com/articles/the-flipped-class-conversation-689

[23] Enfield J. Looking at the impact of the flipped classroom model of instruction on under-

graduate multimedia students at CSUN. Techtrends: Linking Research & Practice to 
Improve Learning. 2013;57(6):14-27

[24] Morgan H. Focus on technology: Flip your classroom to ıncrease academic achievement. 
Childhood Education. 2014;90(3):239-241

[25] McCarthy J. Reflections on a flipped classroom in first year higher education. Issues in 
Educational Research. 2016;26(2):332-350

[26] Ornstein AC, Levine DU. Foundation of Education. 10th ed. Boston: Houghton Mifflin; 
2008

[27] Ornstein AC, Hunkins FP. Curriculum Foundations: Principles and Theory. Boston: 
Allynand Bacon; 2004

[28] Wilson BG. Reflections on Constructivism and Lnstructional Design. Denver: Educational 
Technology Publications; 1997

[29] Persky MA, McLaughlin JE. The flipped classroom – From theory to practice in health 
professional education. American Journal of Pharmaceutical Education. 2017;81(6):118

[30] Belfi LM, Bartolotta RJ, Giambrone AE, Davi C, Min RJ. Flipping the introductory clerk-

ship in radiology impact on medical student performance and perceptions. Academic 

Radiology. 2015;22(6):795-801

[31] Tune JD, Sturek M, Basile DP. Flipped classroom model improves graduate student per-

formance in cardiovascular, respiratory, and renal physiology. Advances in Physiology 

Education. 2013;37:316-320

[32] Mortensen CJ, Nicholson AM. The flipped classroom stimulates greater learning and is 
a modern 21st century approach to teaching today’s undergraduates. Journal of Animal 

Science. 2015;93:3722-3731

[33] Ouda H, Ahmed K. Flipped learning as a new educational paradigm: An analytical criti-
cal study. European Scientific Journal. 2016;12(10):417-444

Organ Donation and Transplantation - Current Status and Future Challenges204



[34] Herreid CF, Schiller NA. Case studies and the flipped classroom. Journal of College 
Science Teaching. 2013;42(5):62-66

[35] Strayer JF. How learning in an inverted classroom influences cooperation, innovation, 
and task orientation. Learning Environment Research. 2012;15:171-193

[36] LaFee S. Flipped learning. The Education Digest. 2013;79:13-18

[37] Findlay-Thompson S, Mombourquette P. Evaluation of a flipped classroom in an under-

graduate business course. Business Education & Accreditation. 2014;6(1):63-71

[38] Bristol TJ. Educate, excite, engage. Teaching and Learning in Nursing. 2014;9:43-46

[39] Khan Academy. Retrieved from https://www.khanacademy.org

[40] Moffett J. Twelve tips for “flipping” the classroom. Medical Teacher. 2015;37:331-336

[41] Lo CK, Hew KF. A critical review of flipped classroom challenges in K-12 education: 
Possible solutions and recommendations for future research. Research and Practice in 

Technology Enhanced Learning. 2017;12:4

[42] Karanicolas S, Snelling C. Making the transition: Achieving content connectivity and 
student engagement through flexible learning tools. In: Proceedings of the Distance 
Education Association of New Zealand (DEANZ) Conference Wellington; 2010

[43] Tan E, Brainard A, Larkin GL. Acceptability of the flipped classroom approach for in-
house teaching in emergency medicine. Emergency Medicine Australasia. 2015;27:453-459

[44] Galway LP, Corbett KK, Takaro TK, Tairyan K, Frank E. A novel integration of online 
and flipped classroom instructional models in public health higher education. BMC 
Medical Education. 2014;14:181

[45] Critz CM, Knight D. Using the flipped classroom in graduate nursing education. Nurse 
Educator. 2013;38:210-213

[46] Schlairet MC, Green R, Benton MJ. The flipped classroom: Strategies for an undergradu-

ate nursing course. Nurse Educator. 2014;39:321-325

[47] Bergmann J, Sams A. Flipped Learning: Gateway to Student Engagement. 1st ed. Washington: 
ISTE; 2014

[48] Gilboy MB, Heinerichs S, Pazzaglia G. Enhancing student engagement using the flipped 
classroom. Journal of Nutrition Education and Behavior. 2015;47:109-114

[49] Wong TH, Ip EJ, Lopes I, Rajagopalan V. Pharmacy students’ performance and perceptions 
in a flipped teaching pilot on cardiac arrhythmias. American Journal of Pharmaceutical 
Education. 2014;78:185

[50] Moraros J, Islam A, Yu S, Banow R, Schindelka B. Flipping for success: Evaluating the effec-

tiveness of a novel teaching approach in a graduate level setting. BMC Medical Education. 
2015;28:15-27

[51] Phillips CR, Trainor JE. Millennial students and the flipped classroom. Proceedings of 
ASBBS. 2014;21:519-530

Organ Donation Course in Medical Education Program
http://dx.doi.org/10.5772/intechopen.76657

205



[52] Mok HN. Teaching tip: The flipped classroom. Journal of Information Systems Education. 
2014;25:7-10

[53] Pierce R, Fox J. Vodcasts and active-learning exercises in a “flipped classroom” model 
of a renalpharmacotherapy module. American Journal of Pharmaceutical Education. 

2012;76:196

[54] Marshall LL, Nykamp DL, Momary KM. Impact of abbreviated lecture with interac-

tive mini-cases vs traditional lecture on student performance in the large classroom. 

American Journal of Pharmaceutical Education. 2014;78:189

[55] Street SE, Gilliland KO, McNeil C, Royal K. The flipped classroom improved medi-
cal student performance and satisfaction in a pre-clinical physiology course. Medical 

Science Educator. 2015;25:35-43

[56] Joanne CSM, Lateef F. The flipped classroom: Viewpoints in Asian universities. Education 
in Medicine Journal. 2014;6:20-26

[57] Williams DE. The future of medical education: Flipping the classroom and education 
technology. Ochsner Journal. 2016;16:14-15

[58] Prober CG, Khan S. Medical education reimagined: A call to action. Academic Medicine. 
2013;88:1407-1410

[59] Vincent DS. Out of the wilderness: Flipping the classroom to advance scholarship in an 
internal medicine residency program. Hawai’i JMPH. 2014;73(Supp 2):1-2

[60] Gillois P, Bosson JL, Genty C, Vuillez JP, Romanet JP. The impacts of blended learn-

ing design in first year medical studies. Studies in Health Technology and Informatics. 
2015;210:607-611

[61] Hew KF, Lo CK. Flipped classroom improves student learning in health professions 

education: A meta-analysis. Medical Education. 2018;18:38

Organ Donation and Transplantation - Current Status and Future Challenges206


