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Abstract. [Purpose] The purpose of this survey was to determine the relationship between the experiences 
of flipped classes and students' workload. [Subjects and Methods] The participants were 162 
undergraduate students in the Department of Physical Therapy. The students took one flipped class-style 
lecture each in the first and second semesters of the academic year. After all the lectures were completed, 
questionnaires were administered to students about the workload of the flipped classes and the ease of 
understanding and learning in the lectures. [Results] The results showed that as the experience of flipped 
classes increased, the workload of flipped classes decreased, and students reported that flipped classes 
were easier to understand and learn than the traditional lecture style. [Conclusion] An increase in the 
number of experiences with flipped classes suggested that students feel less workload for flipped classes 
and more effective in learning the flipped classroom style. 
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1. INTRODUCTION 

 
Flipped classroom, which has attracted attention as an epoch-making new educational method, have been 

adopted in institution of higher education, and are no exception in the field of medical education. Flipped 
classroom was first held by Bergmann and Sams in 2007, and the major difference from the Traditional 
course is that students participate in the actual class after watching the class video online, and in the actual 
class, the teacher becomes the facilitator and actively studies in group discussions, etc.1,2). As for the 
educational effect of flipped classroom, there are reports that students can acquire more applied knowledge 
than conventional classes and that test scores increase 3-5). However, as a condition for introducing the 
flipped classroom, it has been reported that since students need to watch the course video in advance, the 
amount of time they spend studying outside the course increases, increasing the workload on students6). 
In our previous study, we evaluated the workload felt by students when they introduced flipped classroom 
on a ten-point scale. The median score was 3, but some students answered that the workload was large. 
When comparing the ease of understanding and learning with traditional courses, about 70% of students 
responded that they had flipped courses, while about 20% preferred traditional courses7). Missildine et al.8) 
pointed out that the process by which students acquire knowledge is different from the conventional 
teaching method, and careful follow-up is necessary when they accumulate learning. In addition, many 
researchers such as Lo and Hew9) have also stated that a careful orientation at the time of the introduction 
of flipped classes is the key to success, and the importance of prior explanations to students has become 
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clear. Imafuku10) conducted a survey on students' responses to the introduction of a new class format in 
lectures for university students, and reported that students can improve their learning efficiency by 
adapting to the new class format.  

 
Therefore, since students need to adapt to learning methods that are different from conventional classes, 

the more experience they have with flipped classes, the more students who prefer flipped classes, and the 
less workload they feel with learning compared to conventional classes. The purpose of this study was to 
clarify the changes in students' workload and preference for course methods depending on the number of 
experiences of flipped classroom. 
 

2. SUBJECTS AND METHODS 
 

The subjects were 162 physical therapy students (male: 87, female: 75; age: 20.1± 1.2 years) who took 
reversed courses in 2018 and 2019. The students took one course each in the first and second semester of 
the flipped styled class. All students had never taken a flipped classroom before. 

 
A questionnaire survey of students was conducted at the end of each semester after all lectures were 

completed. The questionnaire investigated the students’ perception of the workload in an FC compared to 
what they perceived in a TC using a ten-point scale (from 1: not at all to 10: very much). In addition, “ease 
of understanding” and “ease of learning,” was investigated using a five-point Likert scale: 1: traditional; 
2: likely traditional; 3: neither; 4: likely flipped: and 5: flipped.  
 

The survey was compiled every semester. The results of the questionnaire for the first semester subjects 
were taken as the results of the first flipped class, and those for the second semester subjects were taken 
as the results of the second flipped class. The median and quartile range of student workload were 
calculated, and the number of students who responded in each of the ten-point scale was totaled. The 
results of the questionnaire on “ease of understanding” and “ease of learning” were cross-tabulated on a 
five-point Likert scale and the number of times the students had experienced flipped classes. The Wilcoxon 
Signed test was used to examine differences in students’ workload during each semester. In addition, the 
number of answers for each workload, "ease of understanding" and "ease of learning" were compared 
between semesters using chi-square test and residual analysis. The statistical significance was judged at 
the level of p < 0.05 for over ± 1.96 and p < 0.01 for over ± 2.58 by the residual error. Statistical analyses 
were performed using IBM SPSS Statistics, version 24 (IBM Japan Ltd., Tokyo, Japan). 
 

The study was approved by the International University of Health and Welfare Ethics Committee 
(Approval number: 16-IO-143). In accordance with the Declaration of Helsinki, participants were 
provided an information sheet on the study, and they gave written informed consent. 
 
 

3. RESULTS 
 

The response rate to the questionnaire was 100% (162 people) after the first flipped course and 92.0% 
(149 people) after the second flipped course. Table 1 shows the number of responses and the percentage 
of the students' workload for each point according to the number of experiences in flipped classroom. The 
distribution of the students' workload changed with the increase of the experience of the flipped class. 
There was a significant increase in the number of respondents who answered that the workload was 1 or 
2 (p < 0.01). The number of students who answered 8 to the workload decreased significantly after the 
second experience (p < 0.01). In Table 2 and Table 3, the results of the questionnaire on "ease of 
understanding" and "ease of learning" of the class were compared by the experience number of the flipped 
classroom. The number of "Flipped" increased significantly as the number of experiences increased, and 
the number of "Traditional" decreased significantly. 
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Table 1. Comparison of 1st and 2nd time of workload 

Workload 1st time (%) 2nd time (%) Residual error p value 

1 27 (16.7) 41 (27.2) 2.35 .024 

2 16 (9.9) 28 (18.5) 2.20 .027 

3 44 (27.2) 27 (17.9) -1.96 .050 

4 20 (12.3) 17 (11.3) -0.30 .766 

5 17 (10.5) 12 (7.9) -0.78 .437 

6 14 (8.6) 10 (6.6) -0.67 .502 

7 6 (3.7) 3 (2.0) -0.91 .364 

8 12 (7.4) 2 (1.3) -2.60 .009 

9 2 (1.2) 6 (4.0) 1.53 .125 

10 4 (2.5) 5 (3.3) 0.45 .656 

Total 162 149    

Median 3 3  .014 

25-75 percentile 2-5 1-5   

χ2 test 21.9 (df: 9) 

 

Table 2. Ease of understanding 

  1st time (%) 2nd time (%) Residual error p value 

Flipped 52 (33.3) 81 (54.4) 3.70 .024 

Likely Flipped 47 (29.0) 39 (26.2) -0.60 .027 

Neither 36 (22.2) 21 (14.1) -1.90 .050 

Likely Traditional 11 (6.8) 7 (4.7) -0.80 .766 

Traditional 14 (4.5) 1 (0.3) -3.30 .437 

Total 162 149    

χ2 test 22.3 (df: 4)   
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Table 3. Ease of learning   

  1st time (%) 2nd time (%) Residual error p value 

Flipped 56 (34.8) 77 (51.7) 3.00 .024 

Likely Flipped 57 (35.4) 52 (34.9) -0.10 .027 

Neither 28 (17.4) 11 (7.4) -2.70 .050 

Likely Traditional 4 (2.5) 6 (4.0) 0.80 .766 

Traditional 16 (9.9) 3 (2.0) -2.90 .437 

Total 162 149    

χ2 test 21.7 (df: 4)   

 
 

4. DISCUSSION 
 

Many studies have examined the educational effects of flipped classroom. The main advantage of flipped 
classroom is believed to be that active learning, such as group work, enhances applied knowledge and 
capabilities. Previous studies have shown that many students prefer a reverse-course style and continue to 
want to take classes11,12). Our study also reported that about 70% of students preferred inverted teaching7). 
However, it has been pointed out as a problem that the workload on students increases by forcing them to 
study in advance6). In our study, we quantitatively evaluated the students' workload and found that the 
workload varied and that about 10% of students preferred the traditional teaching style7). We need to be 
careful not to leave these students behind as we introduce new teaching methods. In this study, we 
investigated changes in students' attitudes through multiple experiences in the flipped class as well. 
 

Thus, we conducted a questionnaire survey on the students' evaluation due to differences in the workload 
and lecture style of students who participated in flipped classroom, and investigated the effects of 
differences in the number of experiences in flipped classroom. Although there was no change in the median 
value of the students' workload, we found that the distribution of the workload tended to decrease after the 
2nd experiences. These results indicate that the students’ workload reduced by experiencing more flipped 
style classes. Cotta et al.11) reported that students were positive about flipped classroom and that more 
students would prefer it if they got used to the learning style. We consider that the results of this study 
quantitatively support their claim. 
 

In addition, the number of flipped classroom experiences was found to change the format of the classes 
that made it easier for students to learn. The results in Tables 2 and 3 show that as the number of 
experiences of flipped classes increased, more students reported that flipped classes were better than 
traditional lectures in terms of ease of understanding and learning of course content. There were about 10% 
of students who preferred traditional classes after the first flipped class, but there was a significant decrease 
after the second flipped class and a significant increase in the number of students who answered "Flipped". 
For this reason, it is possible that students, who were initially negative about the flipped format, realized 
the benefits of its course and were able to adapt to a wider learning style. As a limitation of this study, it 
was not possible to adjust the academic ability of the students in different academic years by considering 
the students in different academic years in order to target many students. However, since the subjects of 
the flipped course and their teaching contents are the same, we may consider that the results were not be 
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affected by the differences in the subjects. In addition, although "workload" can be interpreted in many 
ways, such as physically, mentally, and temporally, this survey failed to clarify its definition.  

 
In this study, we investigated the effect of the number of experiences of the flipped classroom on students' 

workload. New teaching methods are being developed one after another, but in order to support students' 
continuous learning, it is important to understand their workload of learning and respond appropriately. 
The results of this study suggest that students feel less burdened and adapt to new ways of learning. In the 
future, the study efficiency and workload of the students in the home study such as the online class will 
be investigated. 
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