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Abstract 
The information and communication technologies (ICT), as well as the use of the internet charge more 
relevance in the teaching-learning process of the students in all areas. That is why, in Physical 
Education (PE), which has an eminently practical character, work through active methodologies is 
emerging as a great tool for the development of the current curriculum, key competencies, especially 
the digital competence. The main objective of the proposal is to objectively assess the effects of the 
practical application of the educational strategy «Flipped Classroom» in non-university educational 
stages in PE. We used a test of evaluation of knowledge of PE (conceptual content related to the sport 
of volleyball) adapted to each educational stage. We compared the results of a group (FLIP), which 
used the digital educational tool «EdPuzzle» for the learning of theoretical content and flipped 
classroom strategy, against a group (TRAD) that used the traditional methodology. The effects of the 
implementation of the educational strategy «Flipped Classroom» about the achievement of objectives 
in PE, were analyzed through descriptive statistics as well as the Mann-Whitney U test and Wilcoxon 
test (SPSS v.24, IBM). The results showed that, in the first place, there are no significant differences 
(p>0.05) between FLIP and TRAD in the level of achievement of the learning standards selected in the 
final test. 
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1 INTRODUCTION 
Innovation in the classroom has become one of the most appealing strategies in the current 
educational system. The information and communication technology (ICT) have proliferated 
dramatically in the field of education. Its gradual implementation in the classrooms is causing a 
change in the methodology used by the teaching staff. The various existing strategies for the 
development of meaningful experiences in the classroom of Physical Education (PE), allow the 
successful development of the process of teaching and learning conducted by the teacher. 

In a traditional educational model, the teacher dedicates most of the class time to transmit theoretical 
knowledge through the master class, so that later students develop activities and research outside of 
the classroom. According to Mercedes Marqués (2016), in this kind of classes, students work at lower 
levels of Bloom's taxonomy cognitive levels (to remember, to understand, etc.). Later, outside the 
classroom, proposed them tasks where they must work cognitive levels higher to build new knowledge 
(to apply, to analyze, to evaluate, to create, etc.). 

To flip the class move outside the conceptual contents and, therefore, work to cognitive levels lower. 
These contents are provided in the form (documents, videos, links, etc.) and students are those who 
have review them before next class. Thus, student can spend the time they need to understand the 
concepts: can read again, convert the video back, reviewing examples, etc. Later, the class is 
dedicated to work content with depth and/or consolidate them, having time to answer questions, 
identify mistakes and resolve doubts that might remain. In this way, tasks that are performed in class 
which work the higher-order cognitive levels, are that further difficulties may occur for students; taking 
place in the classroom, they have the support of peers and the teacher. 

With the Flipped Classroom methodology, there is a significant degree of responsibility and motivation 
of the students into the teaching-learning process, as well as the acquisition of information and its 
transformation into knowledge (Perdomo, 2016). 
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1.1 Theoretical approach 
The original idea comes in the year 2004 by the professors Jon Bergmann and Aaron Sams, in 
Faculty of chemistry of the Woodland Park High School. Due to the worrying situation of absenteeism 
that existed in their classes, they began to record their theoretical presentation through videos that, 
once recorded, were hung on the YouTube platform. In this way, students could access the theoretical 
content of autonomously and at any time. 

In 2006, Salman Khan, a Boston Fund analyst, started to help in elementary studies a his nephews in 
New Orleans through videos uploaded to YouTube and so they could view. He surprised know that his 
nephews preferred their videos-tutorials to the classes with their teacher in person. Salman noted that 
his nephews saw the videos at their own pace, and at any time they stopped the video, rewinding and 
continuously review the theoretical content. Eventually, Salman started to receive emails from people 
around the world of gratitude for what he had learned through their videos. For this reason, he created 
the platform Khan Academy, a global non-profit educational organization. It currently has around 9000 
videos from different educational areas, in addition to learning paths that allow them to make an 
evaluation of their learning through different activities. 

Bergmann & Sams (2012) define «Flipped Classroom» concept refers to the fact of change the place 
and time of development of school work; task traditionally made at home are completed in class and in 
class proposals are developed at home». 

On the one hand, this model reverse the roles and functions of the traditional classroom. In class are 
conducted individual processes through the development of activities which in a traditional model 
would be made at home; and the extra-class space (or homework) becomes the autonomous place for 
the study of certain lessons (Perdomo, 2016) 

On the other hand, Bergmann, Overmyer, and Brett (2011) explain some features of «Flipped 
Classroom»: 1) The videos replace direct instruction, 2) Students have time in class to work 
individually the proposed activities, and 3) The traditional lesson taught by the teacher is replaced with 
videos selected and/or produced by the teaching.  

Finally, in this way, it promote the responsibility of students, the opportunity to consult the material 
produced at any time, individualization of education and promote collaborative learning of students. 

1.2 Practical approach 
The main feature of this model is to reverse the roles and functions of the traditional classroom, since 
the theoretical part is developed at home and the practical part is done in the classroom of PE to gain 
in this way, physical practice in class time. 

To analyze this problem, it is necessary to mention its causes. One of them is the loss of practice in 
PE classes. The World Health Organization (WHO) stresses that for children and young people, 
physical activity is in games, sports, displacement, tasks, recreational activities, PE or scheduled 
exercises, etc.; in the context of family, school and community activities. In addition, the WHO 
recommends that, in order to improve cardio-respiratory functions, muscle fitness, bone health, and 
cardiovascular and metabolic Biomarkers: 1) Children, who has 15-17 year-olds, should accumulate a 
minimum of 60 minutes a day of moderate or vigorous physical activity, 2) Physical activity for more 
than 60 minutes reports additional health benefits, and 3) The daily physical activity should be, for the 
most part, aerobic and it would be useful to incorporate vigorous activities, in particular to strengthen 
muscles and bones, at least three times a week (World Health Organization, 2010). 

The lack of literature on this topic and for the reasons discussed is intended to develop a study of 
teaching research in order to find alternative methodologies in the traditional style commonly used by 
teachers, and thereby gain efficient classroom time. This research is concerned with the topic of 
"Flipped Classroom", model that is causing a great impact in the field of education. In recent years, 
more and more teachers are attracted by this methodology in different educational levels of primary, 
secondary, high school and University (Calvillo, 2014). 

Therefore, through the Flipped Classroom methodology, we hope to improve these aspects of great 
importance, at various educational stages. For this study, the impact of the methodology Flipped 
Classroom is analyzed on the acquisition of the conceptual content acquired in PE, comparing it with 
the traditional methodology. 
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2 METHODS 

2.1 Participants 
The study took place in two centers of the province of Alicante, one of Primary Education and another 
of Secondary Education and Baccalaureate. 172 students participated, belonging to Superior Cycle of 
Elementary School (5th of Primary and 6th of Primary) and 1st of Baccalaureate. Of these, only 94 
different students met the criteria for participating in the study. 

The inclusion criteria to participate in the study, both in the Primary (PRI) and Baccalaureate (BAC), 
have been to attend their respective courses and to attend regularly to class. The exclusion criteria in 
both stages were: 1) do not perform the section Edpuzzle, 2) to observe gaps in the results or do not 
complete the knowledge tests of volleyball (pre-test and post-test). 

All participants were informed of their participation in the study, as well as the school, being the latter 
who gave its approval to publish the data of the students anonymously after signing a confidentiality 
agreement with the people in charge of carrying out the present study. 

Once the authorization was obtained by the center, the sample was divided into two groups according 
to the information received. On the one hand, through traditional classes (TRAD) with methodology of 
model reproduction and styles such as direct command, modified direct command or task assignment. 
On the other hand, through flip class (FLIP) making use of cognitive styles (Delgado Noguera, 1990). 

Table 1.  Characteristics of the participating groups. 

 PRI BAC 
 TRAD FLIP TRAD FLIP 
Age 11,66 ± 0,70 10,50± 0,51 16,35 ± 0,53 16,26 ± 0,51 

Men 5 7 21 14 
Women  6 5 13 23 

Excluded 16 11 9 24 

2.2 Instruments and procedure 
An initial meeting was held with all the participants to explain the functioning of the classes in the 
following weeks, both with the TRAD group and the FLIP group. students came to familiarize yourself 
with the completion of the different questionnaires and the use of the EDPUZZLE platform. 

During the first week, test of knowledge (pre-test) was carried out, in which the students' conceptual 
knowledge regarding the didactic unit of volleyball was evaluated before beginning the intervention. 

During week 2 and 3 the students received the different classes according to the methodology of the 
group that were assigned. In the case of PRI, received two class every week during 2 weeks while 
BAC received two classes per week during 4 weeks.  This measure is due to the content worked in 
PRI collecting two technical aspects of volleyball and in BAC had four technical aspects. 

The post-test was administered in week 4 after explaining all the technical aspects and put into 
practice in class. The questionnaire consisted of the same structure and content as the pre-test, in 
order to evaluate and comparate the knowledge acquired by the students. 
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Figure 1: Design of the procedure. 

Test of knowledge was composed of 16 questions, both for PRI and BAC. In PRI the technical aspects 
of touch of fingers and touch of forearms were evaluated while in BAC the same technical aspects 
were evaluated adding the spike and the block. However, despite different concepts were repeated at 
different stages, the level of complexity of these concepts adapted to stage. 

The questions were test type with 4 possible answers, with a single valid answer. It should be noted 
that after the initial test of knowledge (pre-test) students did not receive feedback on the answers, so 
they did not know if the answers given in the tests were correct. 

Explanatory videos were used as a main tool in the inverted classes through the Edpuzzle platform 
with a maximum duration of 5 minutes every video. There were 2 videos for PRI and 4 videos for BAC 
in which a technical aspect of volleyball was explained in each one of them. 

The videos were made by the teachers and uploaded to EDPUZZLE platform so that the students 
belonging to the FLIP group could see the videos a week before the class and could answer some 
questions based on the information that appears in the videos relates to learning standards. The 
material was available throughout the intervention for the consultation of the participants. 

The practical classes in FLIP followed this structure: review video information, resolution of possible 
doubts and work by levels depending on the results obtained in the issues of Edpuzzle. In this way, 
the teacher focuses directly on the doubts that have emerged to the students during the visualization 
of the videos and enable the teacher to organize the class according to the initial level of the class. 
This methodology allows identify the most advanced students and those who need more support, 
serving as feedback for teachers. 

For its part, the TRAD group received brief explanations at the beginning of the classes on the content 
to be taught (5 minutes). At the same time, they were given a Power Point presentation as theoretical 
support material with the same content presented to FLIP group. The practical classes followed this 
structure: brief introduction of the aspects to teach and work by groups. In this way, the teacher 
dedicated the first part of the session to explain the contents of the work and the rest of the session to 
practice. 
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Table 2.  Learning Standards 
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The pupil recognizes the importance 
of the use of fingers, hands in the 
form of bowl, flexion-extension of the 
elbows and movement of the legs, in 
the gesture "touch of fingers" in 
volleyball. 

The pupil identifies the execution and application of the 
technical gesture of the touch of fingers to adjust the corporal 
movements to the demands of the situations of game. 

The pupil is able to choose the 
correct technical stroke of volleyball, 
especially the touch of fingers, 
according to the point of contact with 
the ball. 

The pupil knows the action of the touch of fingers to adjust the 
corporal movements to the demands of the situations of 
cooperation in volleyball. 

The pupil recognizes the general 
purpose of the touch of fingers to 
make precise settings. 

The pupil knows and identifies the required technical gesture to 
the driving situation in a competitive context. 

The pupil identifies common mistakes 
at finger touch. 

The pupil comprises the motive action of the finger touch 
adjusting the technical requirement to the required situation. 

The pupil recognizes the importance 
of the position of the hands, 
forearms, legs and trunk in the 
gesture "touch of forearms" in 
volleyball. 

The pupil identifies the execution and application of the 
technical gesture of the touch of forearms to adjust the corporal 
movements to the demands of the situations of the game. 

The pupil is able to choose the 
correct technical stroke of volleyball, 
especially the touch of forearms, 
according to the point of contact with 
the ball. 

The pupil knows the action of the forearm touch to adjust the 
corporal movements to the demands of the situations of 
cooperation in volleyball. 

The pupil recognizes the general 
purpose of the forearm touch for 
accurate positioning. 

The pupil recognizes the basic technical aspects of the touch of 
forearms applied to volleyball's motor situations. 

The pupil identifies common mistakes 
in forearm touch. 

The pupil applies information search criteria that guarantee 
access to updated and rigorous sources in volleyball. 

 The pupil identifies the execution and application of the 
technical gesture of the spike to adjust the corporal movements 
to the demands of the situations of game. 

 The pupil knows the technical action of the spike to adjust the 
corporal movements to the demands of the situations of 
opposition in volleyball. 

 The pupil distinguishes the correct technical execution of the 
jump or the approach in the hit of the ball. 

 The pupil identifies the correct technical execution of the arm 
movement at the time of the stroke, analyzing the technical 
fundamentals and specific skills of volleyball. 

 The pupil identifies the execution and application of the 
technical gesture of the touch of fingers to adjust the corporal 
movements to the demands of the situations of game. 

 The pupil knows the technical action of the block to adjust the 
corporal movements to the demands of the situations of 
collaboration in volleyball. 

 The pupil analyzes the motor action of the spikeby adapting its 
action to the technical requirement. 

 The pupil knows and identifies the required technical gesture to 
the driving situation in a competitive context. 
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2.3 Statistical analyses 
The data were subjected to a univariate statistical analysis for non-parametric samples, specifically the 
Mann-Whitney U test was used to evaluate the initial differences between subjects and the Wilcoxon 
test for intra-subject differences. SPSS statistical software was used for MAC (IBM® SPSS® Statistics 
Version 24.0.0.0). 

3 RESULTS 
No initial or starting differences were observed (p>0,05) between the FLIP group (N = 49) and TRAD 
group (N = 45). In the same way, are not observed significant differences among these groups 
whereas the variable stage. 

3.1 Test of knowledge volleyball (within the group) 
Both TRAD (z = - 4,989, p<0.01) as the FLIP (z = - 3,748, p<0.01) presented a significant 
improvement in the results of the test of knowledge about the sport of volleyball after the intervention. 
If we consider the stage factor, we are obtaining a significant improvement in all groups as can be 
seen from the following table. 

Table 3.  Results of learning through interaction group* stage (within the group) 

Statistical testa 

 

Stage  Postest - Pretest 

TRAD PRI  
(N=11) 

Z -2,555b 

Sig. asintótica (bilateral) ,011 

BAC 
(N=34) 

Z -4,425b 

Sig. asintótica (bilateral) ,000 

FLIP PRI 
(N=12) 

Z -2,305b 

Sig. asintótica (bilateral) ,021 

BAC 
(N=37) 

Z -3,014b 

Sig. asintótica (bilateral) ,003 
a. Range with Wilcoxon sign test 
b. It is based on negative ranges. 
c. It is based on positive ranks. 
d. The sum of negative range is equal to the sum of positive ranks. 

However, if we consider the interaction gender * stage, shown significant improvement (p < 0.05) in all 
groups except in TRAD-MAN-PRI (N = 5), FLIP-MAN-PRI (N = 7) and a tendency for FLIP-MAN-BAC 
(N = 14) Y FLIP-WOMAN-PRI (N = 5). All of these groups who do not have significant value 
statistically, have a majority of its participants that do improve in all groups. TRAD-MAN-PRI (positive 
range = 4, negative range = 1), FLIP-MAN-PRI (positive range = 5, negative range = 1, tie = 1) and a 
tendency to FLIP-MAN-BAC (positive range = 12, negative rank = 2) and FLIP-WOMAN-PRI (positive 
range = 4, tie = 1). 

	    

5594



Table 4.  Results of learning through interaction group* stage*gender (within the group) 

Statistical testa 

 

Gender Stage  Postest - Pretest 
TRAD MAN PRI Z -1,490b 

Sig. asintótica (bilateral) ,136 
BAC Z -3,737b 

Sig. asintótica (bilateral) ,000 
WOMAN PRI Z -2,032b 

Sig. asintótica (bilateral) ,042 
BAC Z -2,406b 

Sig. asintótica (bilateral) ,016 
FLIP MAN PRI Z -1,581b 

Sig. asintótica (bilateral) ,114 
BAC Z -1,891b 

Sig. asintótica (bilateral) ,059 
WOMAN PRI Z -1,826b 

Sig. asintótica (bilateral) ,068 
BAC Z -2,311b 

Sig. asintótica (bilateral) ,021 
a. Range with Wilcoxon sign test 
b. It is based on negative ranges. 
c. It is based on positive ranks. 

3.2 Test of knowledge volleyball (between groups) 
Are not observed significant differences between TRAD and FLIP for knowledge testing in any factor 
(stage and/or gender). 

4 DISCUSSION AND CONCLUSIONS 
This work had as main objective analyze the impact of the methodology Flipped Classroom over the 
acquisition of the conceptual content acquired in the field of physical education, comparing it with the 
traditional methodology, as well as observe differences in non-university educational stages. 

Through the methodology Flipped Classroom gets is more time for practice in PE. In addition, offered 
as a possibility that technology offers us and helps the teacher in facilitating the process of teaching 
and learning, important aspect to highlight. 

Furthermore, can organize the class successfully, required adequate preparation of material and 
session by teacher, both inside and outside the classroom. This aspect can encourage collaborative 
work between different teachers in preparing specific material. 

Based on the results obtained in this study, confirms the positive impact of the methodology Flipped 
Classroom in the acquisition of the conceptual content acquired in the field of PE. 

However, these data should be used with the consideration that results that lead to significant values 
statistically, due to the small sample size, especially in PRI group. It is necessary to continue studies 
in this line to reach more consistent conclusions. 

As a result, the Flipped Classroom methodology: 

• Allows students to set their own learning process. 

• The teacher becomes a mediator of the teaching-learning process. 
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• Work of higher cognitive levels of Bloom's taxonomy to construct new knowledge within the 
classroom, such as: apply, analyze, evaluate, and create). 

• They encourage the use of digital educational resources demanded by the current Education 
Act. 

• It promotes learning tasks, developing meaningful learning in this way and therefore putting 
students as constructor of their own knowledge, relating concepts to learn and gives them a 
sense from the conceptual structure that already has. Put it another way, builds new knowledge 
from knowledge acquired previously. 

In relation to the educational implications, the teacher should report on this type of emerging 
methodologies since it requires a prior work outside the classroom, to develop the necessary materials 
in the Flipped Classroom methodology. At first, consider which elements of the curriculum must work 
outside the classroom to then, using ICT, design all the necessary material to carry out the teaching-
learning process. Methodological changes in teachers, always demand a positive disposition by the 
teaching staff to carry out the entire process required with great success. 

Among the limitations of the study, we can highlight that the sample is an small size, the instruments 
used are homemade and the study is performed in a specific subject (PE) what we could be difficult to 
extrapolate to other subjects of the current educational system. 

As for future lines of research, it is necessary to replicate this study with a representative sample of 
students with the aim of ensuring the external validity of the study. Future studies of quantitative 
nature would also help to extrapolate the results to a general population and measuring variables as 
the motivation of students.  

In conclusion, «Flipped Classroom» evaluated strategy is attractive to students of all non-university 
educational stages, spotted his participation in the teaching-learning process is enhanced, which 
ensures a meaningful learning in PE through digital competence. In addition, arises as a resource that 
is beneficial for the economy in the effective management of PE classes by the teacher in the various 
educational stages, regardless of the degree of digital maturity that has students. This is because that 
the visualization of audiovisual teaching material and the answer to questions about the displayed 
content is not presented as a resource expensive nor difficult to materialize. In addition, confirm that 
the video training has become a great tool to complement the educational classes, allowing students 
to view as many times as you need the lesson, as well as become a motivational resource for 
immersed students from very young in new technologies. 
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