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Abstract. [Purpose] The purpose of this study was to investigate whether students preferred a flipped 
classroom to a traditional classroom teaching method and determine how students perceived their 
workload in flipped classrooms via quantitative evaluation. [Subjects and Methods] The participants 
were 153 students belonging to the Department of Physical Therapy. The questionnaire survey asking 
about their impressions of the course and the workload was given after the course. [Results] About 
70% of the students who participated in the flipped classroom preferred it, while 15% preferred the 
traditional classroom. The workload for students in the flipped classroom was significantly higher than 
for those in the traditional classroom. [Conclusion] The results of the study suggested that there are a 
certain number of students who prefer TC, and it is necessary to give a thorough preliminary 
explanation of the flipped classroom methodology to make it successful. 
Key Words: Flipped classroom, Traditional classroom, Course workload 
 

(This article was submitted July.19, 2019, and was accepted August.19, 2019) 

 
1. INTRODUCTION 

 
In the current university education environment, active learning in classrooms is being frequently 

promoted1,2). The flipped classroom (FC) is an active learning method3,4). What differentiates it from the 
traditional classroom (TC) is that the students attend classes after watching a lecture video online, which 
provides them with basic knowledge of the topics that will be explored in the classroom5,6). Students are 
then required to apply the basic knowledge learned from the video to group work in the classroom, and 
this promotes active learning6).  

Many practical examples are reported in Japan and other countries7-11). Two reported results of using 
FCs are that periodic testing results are significantly better in comparison with that of TCs, and the 
students’ active learning ability is improved7-10). What is common to the research is that although it takes 
time to introduce FCs, it is a better method for promoting student motivation for learning than TCs9,13,14). 
There has been much research on the introduction of the FC in training courses for medical doctors, 
nurses, and rehabilitation specialists12,14-19) While many of them have found that the FC is more effective 
than the TC4,8,11), some studies have raised concerns about the increased workload for students inherent 
in the FC15-21). Some previous studies have found student dissatisfaction increased after the introduction 
of the FC15,18,21). However, these few studies use limited objective indicators such as learning time4), and 
it is difficult to indicate that they objectively evaluate the psychological students' workload participating 
in FC.  
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In this study, we hypothesized that the workload of FC adoption varies among students and that it is 
higher among students who prefer TC than among students who prefer FC. The purpose of this research 
was to investigate whether students preferred the FC to the TC and to determine via quantitative 
evaluation how students perceived their time and psychological workload in FCs. 
 

2. SUBJECTS AND METHODS 
 

The participants were second and third- year university physical therapy students (N = 153, male: 82, 
female: 71; age: 20.3 ± 2.3 years). The study was conducted by the Declaration of Helsinki. Participants 
were provided an information sheet on the study, and they gave written informed consent. 

Students participated in and completed a course in which the FC methodology was used. After 
completing the course, the questionnaire survey asking about their impressions of course workload as 
compared to that of a TC was given.  

The questionnaire investigated “ease of understanding” and “ease of learning,” using a five-point Likert 
scale: 1: traditional; 2: likely traditional; 3: neither; 4: likely flipped: and 5: flipped. In addition, the 
participants’ perception of the workload in an FC compared to what they perceived in a TC was 
investigated using a ten-point scale (from 1: not at all to 10: very much). 
 In the questionnaire results, the ratio of each stage of “easy to understand” and “easy to learn” was 
calculated. The median value and quartile range were calculated for the students’ workload in the FC. 
Dependent on the answers to the questions, the participants were divided into three groups: Flipped 
group: group of flipped and likely flipped answered; Traditional group: group of traditional and likely 
traditional answered, and the course workload of each group was calculated. The Kruskal-Wallis test was 
performed on the data to determine statistically significant differences among the three groups. The 
Steel-Dwass test accounted for multiple comparisons within all groups. The relationship between the 
answers to the questions about the FC and the students’ course workload was calculated using 
Spearman’s correlation coefficient. Statistical analysis was conducted using R 2.8.1, and significance 
was assumed at p<0.05. 
 

3. RESULTS 
 

Table 1 shows the results of the questionnaire. The percentages for “ease of understanding” were 
flipped: 23.5%, likely flipped: 44.4%, neither: 18.3%, likely traditional: 5.2%, and traditional: 8.5%. The 
percentages for “ease of learning” were flipped: 26.1%, likely flipped: 39.9%, neither: 17.6%, likely 
traditional: 7.2%, and traditional: 9.2%.  

Table 2 shows the students’ workload as weightings that students assigned in point to “ease of 
understanding” and “ease of learning” in the FC as compared to the TC. The perceived workload of the 
group that preferred the TC was significantly higher than that which preferred the FC. 

 
 
 

 

 

Number of students 

(percentage) 
Flipped Likely Flipped Neither 

Likely 

Traditional 
Traditional 

Ease of understanding 36 (23.5%) 68 (44.4%) 28 (18.3%) 8 (5.2%) 13 (8.5%) 

Ease of learning 40 (26.1%) 61 (39.9%) 27 (17.6%) 11 (7.2%) 14 (9.2%) 

n=153 

Table 1   Number and percentage of the answers to the questionnaire items 
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4. DISCUSSION 
 

The FC is one of the active learning methods that has attracted attention in recent years and is now 
being used in various educational fields1,2). It is being aggressively introduced to the field of medical 
education, and many of the previous studies report that the introduction of FC can encourage students in 
active study6). However, a feature of the FC is that students must watch the lecture video online in 
advance, which busy students may consider to be an increased course workload15,18,21). Therefore, the 
purpose of this study was to examine the preferences of students who participated in a FC and to use 
quantitative evaluation to determine the relationship between their preferences and the workload as 
perceived by them. 

Although several studies have examined students’ acceptance of the FC, most have shown that many 
students prefer the FC to the TC. The reason is that students prefer active tasks such as group work to 
desk work2,4,11). They also reported that students appreciate the characteristics of the FC: they gain basic 
knowledge by watching videos before classes, and they gain developmental knowledge in lectures2,4,11). 
Previous research has shown that 70 to 80% of students prefer FC24-27). Our study results were 
comparable as they showed that approximately 70% of the students had better understanding and ease of 
learning in the FC than when in traditional lecture classrooms. On the other hand, about 15% of our 
students favored traditional teaching styles over the flipped style. Previous studies have shown that the 
FC tends to be preferred by many students24-27), but not by all, and this may be associated with 
personality type and motivation for learning7-10). The reasons why students may not prefer the FC are 
that it takes time to watch videos24-27), they may not understand the purpose and theory behind the FC24-

27), and/or they do not like new learning methods and prefer sticking with traditional methods7-10). The 
characteristics of students who prefer TCs need to be investigated in more detail so that ways to support 
different types of students can be developed. 

We evaluated the course workload as perceived by students in the FC. Previous studies have reported 
that by watching videos before classes, students’ workloads would be increased as compared to the 
TC15,21,24). However, few studies have attempted to evaluate the students’ workload quantitatively, and 
the relationship between the class style supported by the students and the students’ workload had not 
been evaluated. Therefore, in this research, we evaluated the quantitative workload using the 10-point 
scale and examined the perceived differences in the students’ workloads. In our results, students 
preferring the FC felt the FC course workload was 3 out of 10 points, and for students preferring the TC 
it was 5 out of 10 points. This result suggests that students who prefer the TC perceive a greater 
workload when in the FC course.  
 
 

Workload, median (25%, 75%) Flipped group Neither Traditional group 
 

Ease of understanding 3 (2 - 5) 3 (2.5 - 6) 5 (3 - 6) * 
 

Ease of learning 3 (2 - 5) 3.5 ( 3 - 5) 5 (3.75 - 6.25) * 
*: p<0.05 

 
Flipped group: group of flipped and likely flipped answered; Traditional group: group of traditional and likely 
traditional answered. Workload point: evaluated using a ten-point scale                          

Table 2 Comparison of students' perceived workload points in the FC compared to the TC 
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The results of this study show that a certain number of students prefer TC, and as described in previous 
studies, it is necessary to give them a sufficient explanation of the purpose and methods used in FCs28). It 
is also important to check whether students can adapt to the class style once the FC is introduced by 
checking lecture video viewing logs and observing the students in the FC environment. 

The limitation of this study was that we did not get data on students’ perception of the workload at the 
time they were introduced to the FC. When we have this data, it can be possible to institute additional 
measures to help students. Also, no specific support measures have yet been considered for students who 
prefer the TC. The FC environment makes it easier to help individual students with problems than the 
TC, and when problems are identified, it will be easier to provide support in the FC. 
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