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ORIGINAL ARTICLE

Assessment of factors affecting successful
implementation of flipped classroom in medical
education

Background: The flipped classroom model (FCM)
emphasizes a learner-centered approach that promotes
active learning, enhances student engagement, and fosters
meaningful educational experiences. This study aimed to
evaluate the implementation of the FCM and identify
essential conditions for its adoption in medical education.
Method: The prerequisites for implementing the flipped
classroom were identified through a literature review and
expert consultation, and an assessment tool was developed
and validated. Two questionnaires and one checklist were
used to assess student preparedness, teacher readiness, and
technological infrastructure, respectively. The assessment
items covered access and skills, motivation and
participation, flexibility of instruction and content design,
and software and hardware resources, and were scored
using a five-point Likert scale. The survey included 250
medical students, 60 medical teachers, and 7 educational
technology specialists from Mashhad Medical School.
Results: Three main domains of readiness for implementing
the flipped classroom were identified: student preparedness,
faculty preparation, and technological infrastructure. The
mean scores for student preparedness, faculty preparation,
and technology provision were 2.82+0.49 (70.5%),
3.56+0.16 (91%), and 3.00+0.58 (75%), respectively, all
indicating a desirable level. Motivation (86%) and access to
technology (82%) received the highest scores, whereas
online skills (54%) and participation in online discussions
(58%) received the lowest. Attention to individual learning
and professional coaching had the highest faculty scores
(90%). Software facilities (89%) were desirable, while
hardware facilities (60.7%) were relatively desirable.
Conclusion: Successful implementation of the FCM n
medical education depends on comprehensive readiness
among both educators and students, along with reliable
technological support. Addressing these prerequisites is
essential to fully realize the benefits of this innovative
teaching approach.

Keywords: Flipped Classroom, Backward Class, Reverse
Teaching, Medical Students, Medical Teachers
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Flipped classroom in medical education

INTRODUCTION

The flipped educational model is a learner-
centered approach that emphasizes practical
application, in which students review educational
content before class and participate in collaborative
activities during class time (1, 2). Various terms
associated with the flipped classroom model
(FCM), including flip teaching, backward class,
reverse teaching, substitute class, reverse
instruction, and blended leaming, highlight the
significance of active student involvement and
participation in the educationalprocess (3,4). Inthe
FCM, studentsreceive educationalresources, often
in the form of video lessons created by teachers or
selected documents, before attending class. They
then engage in various class activities, which are
typically regarded as homework, such as
participating in discussions, solving problems, or
conducting research (1-3). Teachers serve as
consultants and facilitators, while students engage
in independent learning of new educational content
and apply their knowledge to practicaltasks during
class sessions. This includes participating in
discussions and analyzing different aspects and
complex issues related to the subject, which fosters
a sense of responsibility for their education and
involvement in the learning process (4). The flipped
educational model has been adopted by numerous
medical universities worldwide and has received
positive feedback from both students and educators
(5-7). The FCM is a cost-effective strategy thatnot
only enhances the learning experience for medical
students but also enables them to engage in active
learning, critical thinking, and problem-solving,
resulting in a deeper understanding of the subject
matter (7-9).

Despite the clear advantages of the FCM, students
may encounter obstacles such as low motivation,
insufficient academic and cognitive responsibility,
reluctance or inability to learn independently, and
time constraints that impede their capacity to
engage in self-directed learning and work (9).
Additionally, teachers' ability to provide high-
quality materials for self-learning is crucial (10,
11).

Numerous studies have demonstrated the
effectiveness of the Flipped Classroom Model
(FCM) and students' positive attitudes toward this
approach; however, discussion remains regarding
the evaluation of its implementation and
requirements for medical students (1, 2, 12). The
objective of this study was to assess the
implementation and requirements of the FCM for
medical students, identify its strengths and
weaknesses, and offer recommendations for its
effective implementation.

METHODS

Evaluating the requirements for the flipped

classroom

The initial step in determining the prerequisites for
implementing the FCM involved a review of the
existing evidence and discussions with an expert
panel. Six faculty members from Mashhad Medical
School, recognized asexpertsin medicaleducation,
were invited to take part in this evaluation. The
result of this process was a chart depicting the
feasibility and requirements for implementing the
flipped approach. This chart outlines the
prerequisites of the FCM across three areas:
students' readiness, teachers' preparation, and
technological resources (Figure 1). Potential
prerequisites for the implementation of the Flipped
Classroom Model (FCM) were identified through a
literature review and discussions with an expert
panel. The prerequisites of the FCM were examined
in three areas: students' readiness, teachers'
preparation,and technologicalresources. A tool for
the implementation of the FCM (comprising two
questionnaires and one checklist) was developed
and, aftervalidation, was used to evaluate the status
of FCM implementation at Mashhad Medical
School, involving 250 medicalstudents, 60 medical
teachers, and 7 educational technology specialists
who participated in the study.

Questionnaire Design
To evaluate student preparedness, teacher
readiness, and technology availability, two

questionnaires and one checklist were created. The
student questionnaire assessed access to
technology, computer proficiency, online skills,
motivation, comprehension of online audio and
video, ability to engage in online discussions, and
attitudes toward achieving success. Conversely, the
teacher preparation questionnaire focused on their
ability to foster a flexible learning environment,
cater to individual learning needs, develop
engaging content, and provide professional
coaching. The technology checklist was
categorized into two areas: software and hardware
resources, each containing multiple subdomains.
Scoring utilized a five-point Likert scale, ranging
from total agreement to total disagreement.
Validity and reliability

The validity of the final questionnaires was
established through feedback from a panel of
medical experts. Reliability was assessed using
Cronbach'salpha coefficient, which yielded values
0f0.92 for the students' preparedness questionnaire
and 0.89 forthe teachers' preparation questionnaire.
Data collection

In the subsequent phase of the study, the validated
and reliable questionnaires were used to collect data
from pre-clinical medical students and their
instructors. Furthermore, the technology checklist
was completed by seven information technology
specialists from Mashhad Medical School in Iran.
Statistical analysis

The Likert scores ranged from 0 to 4, with a score
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Requirement of Flipped Classroom Approach |

T echnology provision

Teachers’ preparedness ‘ ‘

Students’ preparedness

Hardware
facilities

Ability to provide a flexible
learning environment

Access to technology

Software
facilities

Ability to pay attentionto
individual learning

Computer skills

Ability to createdesirable content

Online skills

Ability to coach professionally

Motivation

Ability to discussing a subject
online

Ability to understanding onling
audio and video

Attitude towards success

and technology

Figure 1. Requirements for implementation of the flipped classroom model in three domains related to students, teachers,

of 4 indicating complete agreement and a score of 0
indicating complete disagreement. Mean scores and
standard deviations (SD) were calculated, and the
results were categorized based on these scores. A
score between 0 and 1.33 was deemed undesirable,
1.34 to 2.66 was considered relatively desirable,
and 2.67 to 4 was classified as desirable.

RESULTS

Three key areas were identified as potential
prerequisites for implementing the flipped
classroom model (FCM): students' readiness,
teachers’ readiness, and technological resources.
When evaluating students' readiness, factors such
as access to technology, computer skills, online
skills, motivation, ability to comprehend online
audio and video, ability to engage in online
discussions, and attitude toward success were
considered. Teachers’ readiness was evaluated
based on their ability to create a flexible learming
environment, cater to individual learning needs,
produce engaging content, and provide professional
coaching. The assessment of technological
resources focused on both hardware and software
facilities.

An assessment of FCM implementation at Mashhad
Medical School, using specific tools, revealed mean
scores 0f2.82 +0.49 for students'readiness, 3.56 +

0.16 for teachers’ readiness, and 3.0 £ 0.58 for
technological resources. Among students, online
skills and the ability to engage in online discussions
received lower scores in the readiness domain (2.16
+ 0.85 and 2.32 + 0.84, respectively), while access
to technology and attitude toward success received
higher scores (3.31 + 0.27 and 3.10 + 0.88,
respectively).

In terms of teachers’ readiness, the highest scores
were observed for their ability to caterto individual
learning needs, provide professional coaching, and
create engaging content (3.62 + 0.33, 3.61 + 0.26,
and 3.57 + 0.31, respectively), while the ability to
create a flexible learning environment received the
lowest score (3.45 + 0.29). In the technology
resources domain, hardware facilities scored lower
than software facilities (3.57 £0.53 vs. 3.0 £0.58).
Table 1 shows the basic information of the study
participants. Details of the scores for medical
students’ readiness, teachers’ readiness, and
technological resources for the flipped classroom
model are provided in Table 2.

DISCUSSION

This research emphasizes the importance of a
thorough approach to implementing FCM that
addresses the necessary requirements in areassuch
as students' readiness, teachers' preparedness, and

FME] 16;3 mums.ac.ir/j-fmej September 30, 2026



Flipped classroom in medical education

0 05 1 L5 2 25 3 35 4

] 2.16
] 2.32
] 2.43
] 2.66

] 2.78

1 ] 3.1

] 3.31
] 3.45

O Mean

Students' Online Skills
Students' Ability to Discussing a Subject Online
Hardware Facilities
Students' Motivation
] 2.7 Students' Computer Skills
Students' Ability to Understanding Online...
Students' Attitude towards Success
Students' Access to Technology
Teachers' Ability to Provide a Flexible...
3.57 Software Facilities
3.57 Teachers' Ability to Create Desirable Content
] 3.61 Teachers' Ability to Coach Professionally

|
1 ] 3.62 Teachers' Ability to Pay Attention to...

provision

Figure 2. Comparison of the mean scores of medical students’ preparedness, teachers’ preparation, and technology

Table 1. Basic information of the study participants

Participants
Number
Assistant 12
Professor
Medical teachers Associate
38
Professor
Professor 10
Medical students 250
Information technology experts 7

Years of employment/study Age
Mean (SD) Mean (SD)
7.5(3) 46 (8)
15 (5) 48 (10)
21 (7) 52 (11)
2.5(1) 22 (3)
8.2 (4) 32 (5)

technological resources.

Compared with traditional lectures, the flipped
classroom model has been beneficial in providing
psychological and pedagogical support to leamers,
identifying students' learning challenges, and
receiving positive feedback from both teachers and
students (12). The flipped classroom represents a
significant shift from traditional print-based
teaching methods, bringing about changes in the
roles of teachers and curriculum models. Educators
and students are increasingly becoming interested
in this new approach to teaching. Different
countries, including Australia, China, Germany,
Spain, and the United States,are atthe forefront of
developing the flipped classroom concept. As
technology continues to advance, educators will
continue to explore the effectiveness of flipped
classrooms compared with traditional teaching
methods (13).

An essential factor for the successful
implementation of the flipped classroom method is
ensuring that students are adequately prepared for
in-class activities and discussions to facilitate
learning (14, 15).

However, this study revealed that medical students
struggled with online discussions, a crucial aspect

of FCM, and performed poorly in terms of their
online skills, which are essential for information
sharing in flipped classrooms.

Enhancing medical students' proficiency in using
online resources such as web lectures, texts,
scientific papers, and formative assessments is
critical for the effective implementation of FCM
(13, 15). While teachers at Mashhad Medical
School were generally regarded as proficient, their
ability to create a flexible learning environment
received lower ratings in terms of teacher
preparation.

To enhance motivation and engagement in flipped
classrooms, it is crucial to establish a flexible and
engaging learning environment, offer professional
guidance to students, and conduct student
assessments through dynamic and flexible
evaluationsthat assess skills such as creativity and
collaboration, including group discussions,
problem-solving, and small project creation (9, 15,
16). Faculty training on how to develop and
implement FCM using a student-centered approach,
as well as utilizing appropriate platforms,
frameworks, and teaching strategies, is crucial for
the successful implementation of FCM (17).

Apart from human factors, building a stable and
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Table 2. Scoring of medical students’ preparedness, teachers’ preparation, and technology provision for the flipped
classroom model
Score :
Domains Features Relatws Percent Status
Mean (SD) (%)
Access to technology 3.31(0.27) 82 Desirable
Computer skills 2.70 (0.97) 67 Desirable
. . Relatively
Online skills 2.16 (0.85) 54 desirable
Motivation 3.45(0.29) 86 Desirable
A_b111ty to understanding online audio and 278 (1.03) 69.5 Desirable
Medical Students' ~ Video
Preparedness . |
. . . . . Relatively
Ability to discussing a subject online 2.32 (0.84) 58 desirable
Attitude towards success 3.10 (0.88) 77 Desirable
Total students’ preparedness for flipping 2.82(0.49) 70.5 Desirable
Abl!lty to provide a flexible learning 3.45 (0.29) 36 Desirable
environment
Ability to pay attentionto individual learning ~ 3.62 (0.33) 90 Desirable
Ability to create desirable content 3.57 (0.31) 89 Desirable
Medical Teachers’
Preparation Ability to coach professionally 3.61 (0.26) 90 Desirable
Total teachers’ preparation for flipping 3.56 (0.16) 91 Desirable
Hardware facilities 2.43 (1.13) 60.7 Relatively
desirable
Technology Provision Software facilities 3.57 (0.53) 89 Desirable
Total technology status 3.0 (0.58) 75 Desirable

modern technical infrastructure also plays an
important role in the success of FCM. In recent
years, advances in educational technology have
played a significant role in increasing the use of
blended learning approaches (17,18).

Besides human factors, having a strong and up-to-
date technical foundation is crucial for the success
of FCM. Educational technology advancements
have greatly contributed to the rise of blended
learning methods in recent times. However, the
introduction of the FCM has also posed technical
challenges. The main focus hasbeen on the quality
of shared videos. Other factors to consider include
unequalaccess to technology, associated costs, the
importance of technology proficiency among
educators and students, and the necessary
infrastructure and institutional support (19-22).

In the context of Mashhad Medical School,
assessment of technology provision revealed
shortcomings in the hardware section thatrequired
enhancement. While access to technology is crucial
for FCM's success, it serves asa tool for facilitating
students' learning, with their success ultimately

dependent on their skills and capabilities. In
conclusion, this research highlights the significance
of considering the requirements of FCM for its
successful integration into medical education. It
implies thatboth students and instructors should be
ready and provided with the essential skills and
tools to efficiently utilize FCM, as well as sufficient
technological  resources  to support its
implementation (23, 24).

This study assessed FCM implementation in
Mashhad Medical School by evaluating human
resources and infrastructure. However, the findings
are limited to an Iranian population of medical
students. Further studies should be conducted in
other populations and institutions, with a particular
focus on medical students, as there is currently
insufficient evidence regarding this group.

CONCLUSION

This research highlights the importance of
recognizing the necessary conditions for the
successful adoption of FCM in medical education.
Itindicates that both students and educators must be

FME] 16;3 mums.ac.ir/j-fmej September 30, 2026



adequately prepared and possess the essential skills
and resources for effective FCM use, while also
having sufficient technological support to facilitate This

FCM implementation.
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