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Abstract 

Background: The rapid growth and pervasiveness of the Internet have led to the advance of online 
technologies and dramatic changes in teaching and learning methods. One of these methods is the 
Flipped Classroom. The present study reviews the studies on the effectiveness of the Flipped 
Classroom from the perspective of Iranian medical students. 

Materials and Methods: In this systematic review, a systemic search of online databases (Medline, 
EMBASE, Scopus, Web of Science, Cochrane Library, CIVILICA, Magiran, SID, and Google 
Scholar search engine) was conducted for related studies in reliable Persian and English databases 
with no time limit up to January 2022. Two reviewers carried out the study selection. 

Results: Finally, seven studies with a sample size of 440 medical students were included in the study. 
The results showed that 90% of students believed that this educational method improves learning, 
80% believed that it increases their interest in learning and participation, and 41.8% believed that this 
method reduces stress in the classroom. The majority of students (79.1%) preferred flipped classroom 

teaching to the traditional method. This educational method also created satisfaction, self-regulated 
learning, more attractiveness, and better motivation in students' learning. In the flipped classroom, 
students were more willing to participate and engaged in much interaction, discussion, and critical 
thinking. 

Conclusion: Flipped classroom teaching improves learning, reduces classroom stress, and increases 
student satisfaction. Due to the high volume of educational content in medical science education and 
the limited opportunity in the classrooms, this educational method and other student-centered methods 
are recommended. 
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1- INTRODUCTION 

       Traditional lectures are still the main 

teaching method in universities. It is, 

however, criticized by educational experts 

(1). In lecturing, learners' attention and 

participation are reduced, and it is not 

suitable for all learners, and the 

memorization of the taught material is 

inefficient (2-4). Teachers have turned to 

inclusive methods and involve students as 

active learners to overcome the limitations 

of traditional teaching methods (5). The 

rapid growth and pervasiveness of the 

Internet have led to the progress of online 

technologies and dramatic changes in 

teaching and learning methods (6-10).  

One of these methods is the Flipped 

Classroom, where the educational space is 

changed from a large place to an 

individual learning space. It involves the 

presentation of curriculum content outside 

the classroom, engages the learners, and 

connects learning content to the needs of 

students' work and life, and the classroom 

is dedicated to solving problems (11). The 

inverted classroom teaching method is 

widely used in various disciplines, 

including medical sciences. The method of 

transmitting findings and information of 

medical sciences has always been of great 

importance among medical sciences 

professors (9). In addition to sufficient 

knowledge, achieving the habits of 

thinking and correct judgment in students 

of medical sciences is essential and 

requires a special teaching method (10).  

A challenge facing medical professors is 

the large content of medical education and 

limited classroom opportunities. 

Traditional, classroom-based medical 

education is no longer the answer, and new 

methods are necessary (9). Despite the 

large number of studies examining the 

effect of the inverted classroom in higher 

education, few articles have reviewed 

related research on medical students in 

Iran. This study aimed to review the 

studies conducted on the effectiveness of 

the flipped classroom from the perspective 

of Iranian medical students. 

2- MATERIALS AND METHODS 

       The Preferred Reporting Items for 

Systematic review and Meta-Analysis 

(PRISMA) checklist was used as the 

template for this review (12).  

2-1. Eligibility criteria 

Participants, interventions, comparators, 

and outcome (PICO) was used to 

formulate the review objective and 

inclusion criteria. 

2-1-1. Participants: Iranian medical 

students. 

2-1-2. Interventions: The included 

research are non- interventional studies, so 

we did not have comparison group. 

2-1-3. Comparators:  We did not have a 

comparison group and intervention. 

2-1-4. Outcomes: Effectiveness of the 

Flipped Classroom. 

2-1-2. Included studies: Quantitative 

(e.g., controlled studies, before and after 

studies, post-course studies, longitudinal 

studies); and qualitative (e.g. action 

research, case studies), were included. 

Studies were published in English or 

Persian languages up to January 2022. 

2-1-3. Exclusion criteria: The exclusion 

criteria were abstracts not linked to the full 

article, articles not written in English or 

Persian, reviews or meta-analyses, letters 

to the editor, editorials, short reports, case 

reports, pilot, preliminary, and briefs. 

2-2. Information sources 

To identify Persian-language articles, first, 

the keywords were searched individually 

in CIVILICA, Magiran, SID, and Google 

Scholar search engine, and the search 

results were stored. Then, further searches 

were performed by combining the 

keywords using the AND/OR operators 
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with the Persian equivalents of the words. 

To identify the English-language articles 

of Iranian authors, in addition to the 

national databases, the databases of 

Medline (via PubMed), Cochrane Library, 

EMBASE, Scopus, Web of Science, 

CIVILICA, Magiran, SID, and Google 

Scholar search engine were searched. The 

search was done independently and in 

duplication by two reviewers, and any 

disagreement between the reviews was 

dissolved by the supervisor. 

2-3. Search 

Search words were a combination of 

(Flipped classroom OR Backward class 

OR Reverse teaching OR Reverse 

instruction OR Substitute class) AND 

(Satisfaction OR Attitude OR Perspective) 

AND (Iranian Medical Students OR 

Iranian University Students OR Medical 

OR Students).  

2-4. Study selection 

Database search was done for possible 

studies, study abstracts were screened for 

eligible studies, full-text articles were 

obtained and assessed, and a final list of 

included studies was made. This process 

was done independently and in duplication 

by two reviewers, and any disagreement 

was resolved by the third reviewer. 

References were organized and managed 

using EndNote software (version X8). 

2-5. Data collection  

A researcher form was developed and 

followed for each study. Two reviewers 

collected the data independently. The 

collected data were combined and 

compared for accuracy, and any 

discrepancies were solved by a third 

reviewer.  

2-6. Risk of bias in individual studies 

A risk of bias assessment was done using 

the Newcastle–Ottawa scale (NOS). NOS 

is a valuable tool to evaluate the quality of 

non-randomized studies included in 

a systematic review and/or meta-analyses. 

The NOS had three categorical criteria 

with a maximum score of 9 points. The 

quality of each study was rated using the 

following scoring algorithms: ≥7 points 

was considered "good", 2 to 6 points was 

considered "fair", and ≤1 point was 

considered "poor" quality (13). The 

assessment was done by two reviewers 

independently and in duplication, and any 

discrepancies were resolved by the third 

reviewer.  

3- RESULTS 

       The high volume of course content, 

the long breaks between classes for 

different reasons, time constraints, and 

learning challenges at different cognitive 

levels have led teachers to modify existing 

methods and use new teaching methods. 

According to the theories of educational 

psychologists, learning will be better and 

more effective when accompanied by the 

activity and participation of students in 

learning. One of the strategies emphasized 

today is the flipped classroom method, 

also known as the backward classroom, the 

Thayer method, substitute classroom, 

reverse teaching, and inverted teaching 

(14). With the development of educational 

technologies, the tendency to use online 

teaching methods and blended learning, 

which are comprehensive approaches, has 

increased (15). In this review article, seven 

articles with a sample size of 440 Iranian 

medical students from the fields of 

medicine, dentistry, pharmacy, and nursing 

were studied (Figure. 1).  
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Fig.1: PRISMA Flowchart. 

 

The main characteristics of the selected 

studies are summarized below:  

1. A quasi-experimental study on 102 

physiopathology medical students 

evaluated the effectiveness of the web-

based flipped classroom and the 

satisfaction of medical students with this 

method compared with lecture teaching. 

The results showed that the students in the 

intervention group scored higher than the 

control group (p <0.05). Also, the students' 

satisfaction score in the intervention group 

was significantly higher than the control 

group (p<0.05) (16). 

2. In a cross-over study on 28 sixth- and 

eighth-semester dental students of 

Golestan University of Medical Sciences, 

the flipped classroom teaching method was 

used to improve students' knowledge and 

satisfaction in periodontics and pediatric 

wards. The results showed that students 

preferred the inverted class method to the 

lecture method and were satisfied with its 

use to teach the desired courses (17). 

3. A cross-sectional study on 111 medical 

students of Birjand University of Medical 

Sciences examined the students' views on 

teaching coronary artery disease by the 

flipped classroom method. The results 

showed that 90% of students considered 

this educational method to help learn better 

about coronary arteries. A total of 80% of 

students believed that this method 
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increased their interest in learning and 

participation, and 41.8% of students 

believed that this method of teaching 

reduced stress in the classroom (18). 

4. A developmental study was conducted 

on 34 fifth-semester pharmacy students of 

Gilan University of Medical Sciences with 

the aim of designing, implementing, and 

evaluating flipped classroom teaching. The 

results showed that this method is more 

attractive and motivates students to learn. 

Students were also more willing to 

participate in the classroom. Also, due to 

the practical content of the course, there 

was a lot of interaction, discussion, and 

challenge between students (19). 

5. A quasi-experimental study on 36 

nursing students of Meybod School of 

Nursing, Yazd, aimed to determine the 

effect of the flipped classroom on the self-

directed learning readiness of nursing 

students. The results showed that using the 

flipped classroom method has a positive 

effect on the self-directed learning 

readiness of nursing students. There was a 

statistically significant difference between 

self-directed learning readiness before and 

after the intervention (p=0.004). Also, a 

significant difference was observed in the 

field of interest in learning (p=0.001). 

However, there was no significant 

difference in self-control and self-

management domains (p> 0.05) (20). 

6. A quasi-experimental study on 60 

seventh-semester nursing students 

compared the effect of the flipped 

classroom and traditional education on the 

knowledge of using the selected medical 

equipment at the Yazd University of 

Medical Sciences. The results showed that 

both lecturing and the flipped classroom 

increased the knowledge of using the 

selected medical equipment in both groups 

of students. However, the effect on the 

knowledge was greater in the flipped 

classroom group (p<0.05) (21).  

7. A quasi-experimental study on 43 

nursing students of Islamic Azad 

University of Rasht examined the views 

and experiences of nursing students on the 

flipped classroom educational model. The 

results showed positive experiences of 

learners using the flipped classroom 

method. The majority of students (79.1%) 

preferred flipped classroom teaching to the 

traditional methods, where most of the 

class time is spent lecturing by the teacher. 

There was a positive and significant 

correlation between students' perspectives 

and grade point average (22). 

4- DISCUSSION 

       The present study reviewed the studies 

on the effectiveness of the flipped 

classroom from the perspective of Iranian 

medical students. The results showed that 

the flipped classroom method improved 

students' learning and increased their 

satisfaction. Students preferred the flipped 

classroom method to the lecture method, 

and this educational method created more 

interest and motivation in students' 

learning. 

Nowadays, teachers have turned to 

inclusive methods and involving students 

as active learners to overcome the 

limitations of traditional teaching methods 

(5). The flipped classroom is one such 

method introduced to make the teaching 

more attractive and increase students' 

learning. The flipped classroom is a 

combined method where educational 

content is prepared with new technologies 

outside the classroom and in the form of 

video, multimedia, audio files as well as 

printed texts and with the help of data 

technology and in the context of global 

networks such as the Internet, social 

networks, or local networks and is 

provided to learners before the start of the 

class. In the classroom, discussion, 

exchange, and problem-solving take place 

according to the content presented in 

advance. This educational method is 
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designed based on the theory of adult 

education, which emphasizes the 

significance of learning and its direct 

relationship with the work and life of 

learners, and recognizes the success of 

educational goals in attracting their active 

participation (11, 23-28). Domestic studies 

indicate that the flipped classroom has 

improved the academic performance of 

pharmacy, nursing, medical, and dental 

students (16-22). There is also evidence 

that the flipped classroom creates 

opportunities to develop critical thinking 

skills (29), and makes the best use of 

students' learning time (30). However, 

some studies have shown negative effects 

of this method on learners' satisfaction 

(31), and indicate that the flipped 

classroom does not bring better learning 

outcomes compared to other active 

learning methods (32).  

In qualitative studies in this field, 

researchers have discussed the advantages 

and disadvantages of and the negative 

factors affecting the flipped classroom, 

such as quantity and quality of teaching 

materials, teacher's role in involving 

students in active learning, and emphasis 

on knowledge application (33, 34). The 

flipped classroom is a new pedagogical 

model in e-learning, but it also requires 

special features and conditions. Inverted 

education requires a change in learning 

culture, a flexible learning environment, 

goal-oriented content, and experienced and 

professional instructors. Although this 

teaching method creates a learner-centered 

classroom, it cannot be considered a 

solution for all educational problems. 

There is a need for quantitative and 

qualitative research to identify the 

potential of this educational method in Iran 

and strategies to apply it at different levels 

of student learning. 

5- CONCLUSION 

      Although traditional teaching methods 

are often simpler to implement than 

modern methods, when teaching 

effectiveness and quality of learning are 

considered, it is necessary to use new 

methods and technologies. The flipped 

classroom is one of these educational 

strategies that improves learning, reduces 

stress in the classroom, and increases 

students’ satisfaction.  Attractiveness, 

reducing classroom time, being interactive, 

paying attention to student needs, and 

providing feedback are other benefits of 

this educational method. Due to the high 

volume of educational materials in medical 

science education and the limited 

opportunities in the classroom, the use of 

this educational method and other student-

centered methods is recommended. 
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