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Introduction: Teamwork is an essential component of delivering successful physiotherapy 
services to patients; therefore, the education of physiotherapy students should be directed 
toward strategies that promote interaction between classmates. A flipped classroom (FC) 
is a pedagogical strategy that promotes active learning. The present study aimed to design, 
implement, and evaluate the FC for postgraduate physiotherapy students.

Materials and Methods: A total of 44 postgraduate general and sport physiotherapy students 
participated in this study from 2016 to 2019. Two theoretical courses were designed and 
delivered based on the FC approach. The data were collected using a questionnaire that 
contained 12 items based on the 5-point Likert scale. The data were analyzed using descriptive 
statistics, Mann-Whitney, and Fisher exact tests.

Results: The students’ familiarity with FC was 2.52±1.51 (median=3). The total agreement 
with FC was 3.42±0.92 (median=3). Only 22.7% of the students reported no increase in 
motivation. Meanwhile, 71% of the students agreed with a blended classroom, while only 
52% preferred to teach only with FC.

Conclusion: Most students preferred a blended classroom combining in-class and home 
activities. Also, the FC could augment the interaction and motivation of the students. 
Accordingly, FC is a valuable teaching strategy for postgraduate physiotherapy students.
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Introduction

eaching techniques are constantly evolv-
ing to improve learning and increase the 
efficiency of education [1]. Although 
traditional teaching methods like lectur-
ing are common, their effectiveness has 

recently been questioned [2]. Education should focus 
on involving and empowering students to enhance their 
critical thinking and interaction skills [3]. These changes 
are based on the studies that point out the greatest advan-
tages of active learning over lecturing [3-5]. 

The flipped classroom (FC) model is a novel peda-
gogical practice that allows students to be aware of the 
contents of the course before the class [6, 7]. In other 
words, what is usually done in the classroom is replaced 
by homework; hence, the focus from the teacher shifts 
to the learner [1]. This method can involve students in 
activities and focus on higher learning outcomes. It can 
also boost various skills, such as creativity, critical think-
ing, communication, and collaboration [8]. These stu-
dents will have the potential to apply the knowledge and 
skills they have learned to new areas [5]. 

In the flipped model, content is available outside the 
classroom, and class time is used to work on problems 
and advance concepts. This method encourages students 
to participate in learning with the support of classmates 
and teachers [9]. Technology is widely used to deliver 
content and material outside of the classroom in this 
model. A flipped method is a type of blended learning 
where in-class learning is integrated with online learning 
experiences [10]. A United States Department of Educa-
tion meta-analysis showed that blended learning, such as 
FC, is more effective than face-to-face (i.e. lecture-based 
instruction) or online learning alone [11]. Although this 
method has become more popular recently, flipped class 
promotes active learning in medical education. Further 
research and studies are needed to encourage professors 
to change their teaching method to this model [10, 12, 
13].

Physiotherapy curriculums are designed to teach pro-
fessional skills before students begin clinical practice. 
Physiotherapists increasingly work in clinical settings, 
making autonomous decisions that may place increased 
demands on team-working abilities. They require higher-
order thinking and knowledge transformation skills [14, 
15]. The educational system should develop physiother-
apists who can thrive in complex health systems [16]. 
Nonetheless, the teaching methods in this field mainly 
include traditional learning, which causes the weakness 

of students in the mentioned fields. A review of digital 
technology applications in the education of graduate and 
undergraduate students in physiotherapy and occupa-
tional therapy noted that combining face-to-face classes 
with digital technology is the most effective method, 
which is why the popularity of FC is increasing. How-
ever, acceptance of teaching this method by professors 
and students is also necessary [17]. Nevertheless, educa-
tional interventions that combine digital technology and 
active learning have been little investigated within phys-
iotherapy education, and little is known about imple-
menting flipped learning in physical therapy [11, 15]. To 
our knowledge, the design and delivery of FC in phys-
iotherapy courses in Iran, a developing country, has not 
been evaluated. Accordingly, we intended to design and 
implement FC for postgraduate physiotherapy students 
and evaluate students’ viewpoints regarding this method. 
We hope this study will encourage physiotherapy in-
structors to develop and expand their teaching approach.

Materials and Methods

The participants included postgraduate general and 
sports physiotherapy students at the School of Reha-
bilitation, Tehran University of Medical Sciences. This 
study was conducted in four consecutive years. The 
courses participants took included “pathophysiology 
of the neuromuscular system” and “physiological prin-
ciples of exercise therapy” for general and sports physio-
therapy, respectively. These were presented as theoreti-
cal courses which the same instructor taught. The study 
had three main components. The first was designing, 
which focused on preparing the course’s content and 
a platform to encounter information before the class. 
Then, the process of putting the design into effect was 
considered implementation. The final part evaluated this 
teaching method based on the student’s perspective [18].

Study design

Initially, the course plan of each course was written 
based on an approved curriculum. Then, the course con-
tents of sessions were prepared based on the reference 
texts and related recent articles. The contents are up-
loaded to the university’s learning management system 
(LMS) in PowerPoint and PDF files. 

The main topics of FC for general physiotherapy stu-
dents included neuromuscular junction normal physiol-
ogy and pathophysiology, myasthenia gravis pathophys-
iology, multiple sclerosis, and stroke pathophysiology. 
The FC contents for sport physiotherapy students in-
cluded flexibility exercises physiology, types of tissue 
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adaptations and competition in adaptation, mechanical 
and physical properties of tissue, neurophysiological 
basis of stretching exercise, and evidence-based param-
eters of stretching techniques.

Before the first session, the FC approach was intro-
duced to the students, and the necessary explanations 
about their duties were clearly explained. Home activi-
ties (i.e. assignments) were defined as studying LMS 
contents and reading the related topics in the reference 
texts. Electronic contents were uploaded on LMS at 
least one week before each class session to ensure ample 
time to study. Each semester was held in 10 sessions.

Study implementation

The students of two cohorts of postgraduate physio-
therapy students admitted to the school of rehabilitation 
who had taken “pathophysiology of the neuromuscular 
system” and “physiological principles of exercise thera-
py” courses participated in this study. 

 A quiz took place at the beginning of each session to 
ensure that students read the course content. It consist-
ed of 5 descriptive questions to estimate the student’s 
perception of the topics. After finishing the quiz, the 
instructor asked the students to discuss with each other 
the issues that they did not completely understand. The 
instructor’s role was as a facilitator, encouraging the 
students to participate in the discussions. Also, the in-
structor answered the questions that none of them had 
learned. At the end of the class, the instructor briefly 
taught the ambiguous topics. Although the 2-h course 
was considered for each session, no limitation was put 
on the duration of the course. The aim was to discuss 
and cover all the assigned content.

Study evaluation

At the end of the semester and before the final exam, 
the students filled out an anonymous questionnaire of 12 
items scored based on a 5-point Likert scale.

Four items of the questionnaire were about the role 
of FC in learning, students’ interaction, increasing mo-
tivation, and the student’s willingness to use it. These 
items directly evaluated the students’ agreement with 
this teaching method. Three items were about the quiz 
and its allocation score to the final exam grade. Three 
items were about the previous familiarization with the 
FC and the willingness to teach with lecture alone or in 
combination with the FC. And the two remaining items 
were related to educational activities at home. All stu-
dents participated voluntarily and signed an informed 
consent form.

Statistical analysis

The data were analyzed using descriptive and inferen-
tial statistics, such as Mean±SD. The Mann–Whitney U 
nonparametric test was also used to compare students’ 
grade point average (GPA) in two fields. The Fisher ex-
act test was applied to determine associations between 
the score of each item and the field of study. The IBM 
SPSS statistics software, version 26, was used for the 
analysis. Meanwhile, the level of significance was set 
at P<0.05.

Results

A total of 44 master of science general and sport phys-
iotherapy students participated in this study from 2016 
to 2019. Of these, 32 (23 female and 9 male) were post-
graduate students in general physiotherapy, and 12 (9 fe-

Table 1. Demographic profile of the students (n=44)

Variables General Physiotherapy Sport Physiotherapy

Gender
Male 9 3

Female 23 9

Academic year

2016 8 6

2017 8 0*

2018 7 6

2019 9 0*

Total 32 12

*Sport physiotherapy students did not participate in the study in 2017 and 2019. 
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male and 3 male) were in the sport physiotherapy field. 
Since the student’s participation was voluntary, sports 
physiotherapy students did not participate in the study 
in the two academic years of 2017 and 2019. The demo-
graphic characteristics of students based on gender and 
academic year are presented in Table 1.

The questionnaire items are presented in Table 2. 

Figure 1 shows the students’ agreement with FC (items 
2 to 5). Each item was classified into low, moderate, and 
high. The high level indicates both agree and strongly 
agree (scores 4 and 5), and the low indicates both strong-
ly disagree and disagree (scores 1 and 2). The results 

Table 2. Questionnaire items

No. Subject

1 I was familiar with this teaching method.

2 This teaching method increased my learning.

3 This teaching method increased my interaction with my classmates.

4 This teaching method increased my motivation.

5 Home activities enhanced my learning.

6 Class discussions were related to home activities.

7 Class quizzes were useful.

8 Allocating 25% of final exam grade to class quiz scores is suitable.

9 Allocating 50% of the final exam grade to class quiz scores is suitable.

10 I prefer this teaching method.

11 I prefer a lecture method.

12 I prefer a blended method.

 
No. Subject 
1 I was familiar with this teaching method. 
2 This teaching method increased my learning. 
3 This teaching method increased my interaction with my classmates. 
4 This teaching method increased my motivation. 
5 Home activities enhanced my learning. 
6 Class discussions were related to home activities. 
7 Class quizzes were useful. 
8 Allocating 25% of final exam grade to class quiz scores is suitable. 
9 Allocating 50% of the final exam grade to class quiz scores is suitable. 
10 I prefer this teaching method. 
11 I prefer a lecture method. 
12 I prefer a blended method. 

 
Figure 1 shows the students’ agreement with FC (items 2 to 5). Each item was classified into 
low, moderate, and high. The high level indicates both agree and strongly agree (scores 4 
and 5), and the low indicates both strongly disagree and disagree (scores 1 and 2). The 
results showed that 22.7% of the students reported no increase in motivation, while 54.5% 
mentioned an increase in motivation. 
 
 

 
 
Figure 1. Students’ Agreement With FC Summarized By Frequency (Percentage) 
 
Abbreviations: FC, flipped class. 
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Figure 1. Students’ agreement with FC summarized by frequency (percentage)

FC: Flipped class.
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showed that 22.7% of the students reported no increase 
in motivation, while 54.5% mentioned an increase in 
motivation.

71% of the students agreed with a blended classroom, 
while 52% preferred to teach only with FC (Figure 2). 
About 42.9% of the participants were not familiar with 
FC. The students’ familiarity with FC was 2.52±1.51(me-
dian=3). The total agreement with FC was 3.42±0.92 
(median=3). 

Items 2, 3, 4, and 10 directly related to the students’ 
agreement with FC; therefore, the summation of these 
items was calculated. This new variable’s Mean±SD was 
3.42±0.92, and the median was 3 in total students. Then, 
this variable was compared between general and sport 
physiotherapy students (Table 3). The Mann-Whitney U 

test showed no significant difference between students’ 
agreement in two groups (P>0.05).

The Mean±SD in all students for items 10, 11, and 12, 
which reflect the students’ preference for the teaching 
method, were 3.63±1.60, 3.13±1.63, and 4.21±1.33, re-
spectively.

Students’ GPA in two groups was compared with the 
Mann-Whitney test. The GPA of general physiotherapy 
students was significantly higher than sports physiother-
apy (P=0.004, U=64). Then, the scores of items 1, 5, 6, 
7, 10, 11, and 12 were converted into two scales: Low 
(scores 1 and 2) and high (scores 4 and 5). Eventually, 
the Fisher test was used to evaluate associations between 
the score of each item and the field of study. The results 

 
 
Figure 2. Students’ Familiarization with FC and Their Preferred Teaching Method Summarized By 
Frequency (Percentage) 
 
Abbreviations: FC, flipped class. 
 
 
71% of the students agreed with a blended classroom, while 52% preferred to teach only 
with FC. About 42.9% of the participants were not familiar with FC. The students’ familiarity 
with FC was 2.52 ± 1.51(median = 3). The total agreement with FC was 3.42 ± 0.92 (median = 
3).  
Items 2, 3, 4, and 10 directly related to the students’ agreement with FC; therefore, the 
summation of these items was calculated. This new variable's mean ± standard deviation 
was 3.42 ± 0.92, and the median was 3 in total students. Then, this variable was compared 
between general and sport physiotherapy students (Table 3). The Mann-Whitney U test 
showed no significant difference between students' agreement in two groups (P > 0.05). 
 
Table 3. Students’ Agreements to Flipped Classroom 
 

  Item 2  Item 3 Item 4 Item 10 Summation  
(2+3+4+10) 

General 
physiotherapy 

Mean ± 
SD 4.06 ± 1.34 3.77 ± 1.33 3.81 ± 1.59 3.87 ± 1.53 3.58 ± 0.72 

Median 5 3 5 5 4 

Sport 
physiotherapy 

Mean ± 
SD 3.17 ± 1.80 3.18 ± 1.89 3.16 ± 1.80 3.00 ± 1.48 2.97 ± 1.26 

Median 3 3 3 3 3 
P   0.154 0.314 0.378 0.086 0.553 

Abbreviations: SD, standard deviation. 
 
The mean and standard deviation in all students for items 10, 11, and 12, which reflect the 
students’ preference for the teaching method, were 3.63 ± 1.60, 3.13 ± 1.63, and 4.21 ± 
1.33, respectively. 
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Figure 2. Students’ familiarization with FC and their preferred teaching method summarized by frequency (percentage)

FC: Flipped class.

Table 3. Students’ agreements to flipped classroom

Physiotherapy 
Fields

Descriptive 
Statistics Item 2 Item 3 Item 4 Item 10 Summation 

(2+3+4+10)

General physio-
therapy

Mean±SD 4.06±1.34 3.77±1.33 3.81±1.59 3.87±1.53 3.58±0.72

Median 5 3 5 5 4

Sport physiotherapy
Mean±SD 3.17±1.80 3.18±1.89 3.16±1.80 3.00±1.48 2.97±1.26

Median 3 3 3 3 3

P 0.154 0.314 0.378 0.086 0.553

SD: Standard deviation.
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showed that items 5, 6, and 12 were statistically different 
between the two groups (P<0.05) (Table 4).

Discussion

This study aimed to design, implement, and evaluate 
FC for postgraduate students at the Faculty of Rehabili-
tation, Tehran University of Medical Sciences. It was 
conducted for four consecutive years among physio-
therapy students.

There are several opinions about an FC model’s design 
and implementation strategies. Still, the critical point is 
to make the class content available before the class and 
emphasize studying the content [19, 20]. Online envi-
ronments provide flexible schedules for learners to study 
the resources provided by the professor [21]. This study 
used the LMS of the Tehran University of Medical Sci-
ences. Nearly 61% of the students positively thought 
access to pre-classroom educational content (item 5) 
was an advantage of this method and has augmented 
their learning abilities. However, FC limits presenting 
the content of the courses before the class. In addition, 
the student’s active participation in the learning process 
plays an important role [22]. Virtual environments are 
more engaging for the new generation, while having ac-
cess to the class contents leads to more time assignments 
for students’ participation in class. Tune et al. suggested 
that taking the exam at the beginning of the class will, to 
some extent, guarantee the study of course contents [20]. 
The same strategy was used in our study. 

A systematic review of medical education showed that 
the flipped classroom method is a promising pedagogical 
approach that increases learners’ motivation [23]. Com-

munication skills and cooperation are crucial in modern 
rehabilitation systems [24]. The results showed that stu-
dents of this research somehow agreed on the effect of 
this method in increasing motivation and strengthening 
the interaction between themselves and classmates. This 
was in line with the studies that showed that FC has the 
potential to improve personal communication [11, 15]. 

The average scores of some items expressed as “neither 
agree nor disagree” in the questionnaire, particularly in 
general physiotherapy, might be because graduate stu-
dents, especially in medicine, have already developed 
successful learning strategies. Therefore, asking them 
to choose a new learning paradigm is challenging [13, 
15]. In addition, our results also suggest that the major-
ity of students preferred blended teaching methods (item 
12 of the questionnaire). This finding was inconsistent 
with another study that showed some students would 
rather have systematic classes, and many students found 
a combined teaching method to be more beneficial [25, 
26]. The quality of discussions and the heavy workload 
were the students’ main reasons for preferring the tradi-
tional models [27].

On the other hand, up to 80% of the students report-
ed low or moderate familiarity with the flipped learn-
ing model (item 1), and this item had the lowest scores 
among others. These results were consistent with the 
study, which showed that raising the awareness of stu-
dents and professors was an essential factor in the suc-
cess of this method [28].

Since this is the first study of the FC approach in the 
field of physiotherapy in Iran, the instrument’s reliabil-
ity in assessing participants’ perspectives regarding FC 

Table 4. Frequency and the results of the Fisher test

Variables

Items

1 5 6 7 10 11 12

Low High Low High Low High Low High Low High Low High Low High

General
Count 16 6 5 23 2 18 3 20 6 20 10 11 2 24

Expected 
count 15.2 6.8 7.6 20.4 4.3 15.7 6.9 16.1 7.3 18.7 9.4 11.6 3.2 22.8

Sport
Count 2 2 5 4 4 4 6 1 3 3 3 5 2 5

Expected 
count 2.8 1.2 2.4 6.6 1.7 6.3 2.1 4.9 1.7 4.3 3.6 4.4 0.8 6.2

Total 18 8 10 27 6 22 9 21 9 23 13 16 4 29

P 0.56 0.041* 0.038* 0.190 0.697 0.314 0.001*

*Significant. 
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was not evaluated. However, this instrument was devel-
oped based on available literature and expert opinion. 
In addition, the lack of a control group is a limitation 
of the present study. It is essential to point out that only 
two limited courses were included in this study, which 
may limit the generalization of the result. However, this 
research could help instructors who want to alter their 
teaching methods to improve higher learning levels in 
physiotherapy students. 
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