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Abstract 
The flipped classroom is a successful proposal to address deficiencies in the classical educational 
models, in which content, mainly video lectures, is uploaded to the cloud for students to learn on their 
own as homework, and active, student-centered learning activities are developed in the classroom to 
engage students. While there is a consensus in the nature of “homework” assignments, mostly web-
based audiovisual lectures with problems or quizzes, most scholarly research on the flipped classroom 
still debates about which activities are appropriate when inverting. 

In order to test such methodology with variations within classroom, the authors flipped part of a 
required fourth-year Sports Science Technology course at the University of Alicante, Spain into three 
distinctive groups: pure flipped classroom (G1), a mixed model group (G2) and a traditional group 
(G3). The mixed group took advantage of self-paced video content, inherent to pure flipped classroom, 
and advantage of a controlled environment, typical of traditional method at classroom. Results showed 
that there were statistical significant differences between the grades of flipped classroom and 
traditional groups, as expected, but also between mixed and traditional groups. Therefore, the use of 
web-based audiovisual content in classroom may be a methodology as useful as models outside 
classroom. 
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1 INTRODUCTION 
Recent advances in technology have highlighted concerns about how the present curricula can inspire 
students to acquire skills for success. As a result, a range of proposed methodologies have emerged 
during the last years to address deficiencies in the classical educational models or new directions for 
education research. Most of them are based in switching traditional in-class schemes from lecture-
based models outside classroom. 

Following this line, in recent years new ways of developing classroom sessions have been explored in 
a way that adapts to the needs of the students, through new learning methodologies based on the use 
of technology [1]. In this way, new work methodologies are developed using digital tools in a way that 
has not been done before. In the line of video use, classroom activities are acquiring more and more 
importance, being a great tool of work and evaluation for the students [2]. 

Therefore, new trends and educational methodologies make a different use of technological 
resources, in addition to putting into practice a model of classes different to the one developed before. 
For this reason, traditional classes and passive students are giving way to active learning, where the 
inverted class model stands out [3]. The flipped classroom is one such proposal, in which content, 
mainly video lectures, is uploaded to the cloud for students to learn on their own homework, and 
active, student-centered learning activities are developed in the classroom to engage students [4]. 

For this reason, the application of the inverted class nowadays requires a reordering of the way in 
which teaching is taught, the student's role, and even the tasks that students perform at homework [5]. 

It is important to note that this methodology is not only being studied in primary education centers. It is 
also being applied at different educational levels, including secondary education [6] or university [7] so 
that the expansion of the application of reverse classes is reaching all areas [8]. 

Therefore, while there is a consensus in the nature of “homework” assignments, mostly web-based 
audiovisual lectures with problems or quizzes, most scholarly research on the flipped classroom still 
debates about which activities are appropriate when inverting. Currently, the flipped classroom 
differentiates between work at home and work in class. Among the tasks to be done at home, they are 
based on tasks of understanding and remembering based on specific video tutorials created by 
lecturer. On the other hand, classroom sessions focus on creating, evaluating, analyzing, and applying 
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the different contents [9]. These tasks must be controlled by the teacher, so as to guarantee the 
correct acquisition of knowledge, helping to solve the existing doubts and lead the learning process in 
an adequate and satisfactory way for the students. 

Thanks to the success of this work methodology, different studies seek to know in depth their effects 
not only in relation to the scores obtained, but also in the results related to motivation [10] and 
satisfaction [11].  

In this line of exploration of the new flipped classroom possibilities, modifications are being applied to 
the methodology of the inverted class [12], so that new methodological approaches can be found to 
help improve the inverted class. Therefore, following this path, it is important to develop new 
approaches, adapted to the existing needs and adapting to the subjects that are taught, so that the 
inverted class is modulated according to the needs in order to obtain the best results and possible 
experiences, guaranteeing the academic and personal success of the students 

Finally, in order to deepen the modification of the inverted class, in this study a comparison was made 
between an inverted class, a modified inverted class and a traditional class, to observe the effects in 
the acquisition of the contents taught. 

2 METHODOLOGY 

2.1 Participants 
The sample comprised 67 students from Sport Science Degree. All students were divided in three 
different groups: one group of 23 students were instructed individually with computer-based videos 
(Flipped)(G1), one group of 23 students received instruction in traditional in-class scheme 
(Traditional)(G3) and the last group of 22 students experimented with a variation of the last two 
groups, i.e., individual instruction by means of self-paced videos in classroom, rather than as 
homework (Mixed)(G2). 

2.2 Instruments 
One video was recorded, edited and share with students in flipped group (G1) and mixed group (G3). 
In this video, the main theory used in the class content was explaining. Video duration was 6 minutes. 
Besides to access to video material, the video file was adapted to become self-paced online videos by 
means of the EDpuzzle tool. This tool is recommended to be used with flipped classroom 
methodology, allowing the introduction of different quiz and questions about topic showed. Also, the 
lecturer has access to evaluate and follow the process visualization of each student, so that it is 
possible know how often a given student watched each part of video. 

2.3 Procedure 
To know the immediate effect on the acquisition of contents with the inverted class and after creating 
the video material to use in group flipped and group mixed (G1 y G2), the oral presentation to employ 
in traditional group (G2) was also created. The material for the traditional class was based on the 
video material used for the inverted class and the mixed class. Thus, the contents addressed in class 
are the same for the three groups (Fig. 1). 
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Figure 1: Methodological step per group 

2.3.1 Flipped group (G1) 
Before proceeding to the visualization of the video material, the students carried out a questionnaire 
on previous knowledge. In this way, it was possible to know the degree of knowledge that students 
had about the subject they were going to learn. But to be able to develop this methodology in Group 1, 
the students registered in the EDpuzzle application. Once inside this application, the students had at 
their disposal the video material prepared to be able to visualize it. The videos present an added 
particularity, since the teacher added questions that must be answered as the video is viewed. 

After watching the video and answering the video questions, the teacher made an evaluation of the 
results obtained. In this way, the questions or concepts that have presented more problems to the 
students were detected. Therefore, during the class time, the teacher focused on explaining and 
clarifying the aspects that generated the most doubts in the students. In the same way a review of 
each and every one of the contents presented in the video was carried out. After the end of the 
inverted class session, the students made an evaluation of the contents studied to evaluate the 
improvement or worsening with respect to the pretest. 

2.3.2 Mixed group (G3) 
Just as in the inverted class group, before giving the videos to the students, each of them carried out a 
questionnaire on previous contents. This questionnaire was done at home, before the class with the 
teacher. Unlike the inverted class group, in the mixed group, videos were visualized by the students in 
the class itself. For this reason, the students of the mixed group registered in the application of 
EDpuzzle and accessed to the same material as the students of group of inverted class. 

After watching the videos and answering the questions, the teacher focused on solving the doubts 
expressed by the students. As in the previous group, a content questionnaire was conducted as a 
post-test. Thus it was possible to know the degree of acquisition of knowledge of the students in the 
mixed group. 

2.3.3 Traditional group (G2) 
As in the other two groups evaluated, in the traditional class (G2), a theory test was performed to know 
the students' level of knowledge as a pretest. Unlike the inverted class group (G1) and the mixed 
group (G3), the traditional group did not use video material to explain the theory. 

To implement the theory, the teacher created a presentation based on the content treated in the video. 
Thus, the same information was presented to the three groups. Throughout the presentation made by 
the teacher, the doubts raised by the students were clarified. If there were no questions from the 
students, the teacher continued with his masterful explanation. 

After finishing the master class, the students carried out a questionnaire to know the degree of content 
acquisition as a posttest 
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2.4 Statistical analysis 
Results were analyzed using SPSS Statistics v.22. A one-way ANOVA test was used to determine 
whether there were any statistically significant differences between the mean grades of three groups 
with Bonferroni post hoc test. 

3 RESULTS 
The results obtained as a result of the content tests performed for the different groups participating in 
the study for both pre control and post control will be presented below. 

Firstly, for the flipped classroom class group G1 and specifically for the pretest results, the students 
obtained an average grade of 3.80 ± 1.58, where the highest grade was 6.43 points and the minimum 
grade was 1.43 points on a maximum grade of 10. In the mixed group (G2) group, the mean score 
obtained was 3.70 ± 2.07 points, where the minimum score was 1.43 points and the maximum score 
was 6.43. Finally in the traditional group (G3) the average score of the pretest was 3.19 ± 1.27 points, 
where the minimum score was 1.43 points and the maximum score was 5.71 (Figure 2). 

The similarity of scores obtained for each of the studied groups must be uncovered, since they do not 
present statistical differences between the scores obtained (p> 0.05). This fact indicates the similarity 
of previous knowledge with those that began the students studied in the three study groups analyzed.  

 
Figure 2: Boxplot of scores obtained in the pretest 

On the other hand, regarding the data of the posttest performed to each of the groups after the 
intervention, the following scores were obtained. In the flipped classroom group (G1), the average 
score was 5.85 ± 1.82, with a minimum score of 2.86 and a maximum score of 8.57. In the mixed 
group (G2), the mean score was 6.02 ± 0.90, with a minimum score of 4.29 and a maximum of 7.14. 
Finally, in the traditional group (G3), the mean score was 4.31 ± 1.51, with a minimum score of 0.71 
and a maximum score of 6.43 (Figure 3). 

There were statistically significant differences in grades between groups, as determined by one-way 
ANOVA. Bonferroni post hoc test revealed statistical significance between the Flipped group (G1) and 
the Traditional group (G3) (p=0.004) but also between the Mixed group (G2) and the Traditional group 
(G3) (p=0.003). 
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Figure 3: Boxplot of scores obtained in the postest 

Therefore, despite being an improvement in scores obtained from the posttest versus the pretest, not 
all groups improve their results in the same way. In the flipped classroom group (G1), the mean 
improvement score was 2.04 ± 2.19, similar to the mean mixed group (G2) improvement with 2.32 ± 
1.55 points. The traditional group (G3) was the group that had the least improvement on its final score 
compared to the pretest performed, with an average improvement of 1.11 ± 1.67 (Figure 4). 

 
Figure 4: Boxplot score difference 

4 DISCUSSION AND CONCLUSION 
As a result of the need to deepen the inverted class methodology, this study analyzes the effects on 
students' acquisition of knowledge. The need to overcome the weaknesses of the inverted 
methodology makes it possible to explore new ways and modifications to help improve it. One of the 
different negative aspects that this methodology presents is that students must carry out tasks at 
home, which is based on the visualization of the videos. In case of not seeing the videos, a problem is 
generated in the application of the methodology, because it forces the teacher to explain the contents 
of the videos in class, therefore, the inverted class is not applied [8]. 

At this point, different studies have been developed that apply a modification to the inverted 
methodology to know the effects in both the content acquisition and the experience lived with the 
application of the new methodology by the students. M. Fryling [12] makes a modification of the flipped 
class, comparing the results in relation to the personal opinion of the students. Within this study, it is 
emphasized that although the inverted class offers better learning opportunities compared to the 
traditional class, students prefer the traditional class. It is important to note that in the opinion about 
the flipped class and the modified inverted class presented by these authors, no differences were 
established. Therefore, in analyzing the data of the present study, in spite of not having evaluated the 
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opinion of the students, the outstanding improvement in the acquisition of contents for the groups of 
inverted class (G1) and class mixed (G2) stands out in comparison to the traditional class (G3). 
Therefore, within the inverted class and the mixed inverted class, content acquisition opportunities are 
created that in the traditional class does not occur [12]. 

On the other hand, the literature also shows the comparison of the inverted class methodology versus 
the traditional class. There is a greater acquisition of content by the students who have made flipped 
class in front of students who have received a traditional class [13]. In the same way, the present 
study presents an improvement in the acquisition of contents, emphasizing as better methodology the 
application of the mixed inverted class (G2), although the difference obtained in relation to the inverted 
class (G1) is very little. In this way, it supports the effect that the inverted class as well as its 
modification has a effect greater than the traditional class. 

It is important to note that in mixed inverted class (G2), the students visualize videos in class, so they 
should not perform the task of visualization and realization of the questions at home. This fact 
minimizes the disadvantages that can be found for students who do not have access to electronic 
devices or access to the Internet, in order to develop homework, which is why the inverted class can 
be affected. They present many students to the inverted class, due to the need to perform pre-class 
work to which they are not used to it [8]. In this way, the problems associated with the inverted class 
can be avoided, since all students will have at their disposal the necessary tools to follow the class as 
Internet access or digital devices, in addition to introducing the inverted class with an adaptation that 
reduces the pre-class working time. 

Finally, in this paper, the flipped classroom methodology has been tested with an additional group 
which takes advantage of self-paced video content, inherent to pure flipped classroom, and advantage 
of a controlled environment, typical of traditional method at classroom. Results showed that there were 
statistical significant differences between the grades of flipped classroom and traditional groups, as 
expected, but also between mixed and traditional groups. Therefore, the use of web-based audiovisual 
content in classroom may be a methodology as useful as models outside classroom. 
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