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Abstract
The online-based model known as “flipped learning” raises new challenges that are different from those
of face-to-face teaching. The flipped learning model enhances the active and autonomous learning of
students, changes the relationships between them and with the teacher, and encourages innovation within
the learning process. The following paper presents a descriptive, poll-based study after having
implemented the model in the Curricular design course offered in two different departments, Mathematics
and Technology and Computer Science, as part of the Master’s Degree program in Secondary Education
Teacher Training, taught online by the International University of La Rioja (UNIR). For this purpose, we
have designed a learning model with a series of stages based on the events proposed by Gagné for the
design of a teaching unit. In order to analyze the impact that the model has on student performance, the
final grades obtained by the students are collected after individually designing a didactic unit, as required
to demonstrate their learning, analyzing the difference between the control group and those participating
in the designing experience. The results revolve around several axes, such as student satisfaction, the
training they received, the perceived usefulness of the training received, the evaluation of the entire
training process as it was carried out, and the performance achieved. This model ensures that the student
is satisfied with and finds the usefulness of the training received, attains better academic performance and
fosters very positive attitudes among the students as a whole.
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1. Introduction
In traditional systems of education, teachers present the contents during the class session and are
responsible for transmitting the knowledge. After the presentation of the contents and outside the
classroom, the students perform tasks or activities to strengthen the teacher’s explanations and promote
the assimilation of the contents transmitted during the class session (Tourón, Santiago & Díez, 2014). In
this way, students tackle problem-solving on their own, without the help of a teacher to answer any
questions that might arise, which would allow the students to continue with the task at hand. When this
occurs on a continuous basis, the students become blocked and frustrated, which prevents the proper
assimilation of the contents and the acquisition of the corresponding skills and abilities (Goodwin &
Miller, 2013).
The changes that are taking place in society are leading to a situation in which part of the knowledge and
even the skills acquired by students may become outdated in a short period of time. The teaching staff
cannot ignore these changes and continue to teach in the same way. In today’s society, learning, while not
neglecting the dimension of knowledge acquisition, must also consist of knowing how to access
information, assimilate concepts, apply them to problem solving and ultimately learn to make decisions
about one’s own work. To meet this need, it is necessary to change the role of the teacher from that of a
transmitter of knowledge to a guide for student learning, teaching them to learn for themselves. In short,
the shift is from a model focused on the teaching staff to a model in which the student takes an active role
in the learning process, learning to learn while acquiring abilities and skills, and at the same time, truly
assimilating concepts (Prensky, 2015).
In a model of personalized learning, the students become the main protagonists of the learning
process, in which the role of the teacher is more important than ever, as he/she must guide the students
in their learning, showing them the resources and strategies for overcoming obstacles (González &
García, 2012). Master classes can be an effective way of transmitting knowledge, but they do not
account for the diversity of learning styles in the classroom, and it is common for some students to
have problems with following the teacher’s explanations, due to a lack of prior knowledge needed to
understand the concepts being presented. On the other hand, for other students, the pace of the class
can seem slow and repetitive.
The flipped learning model is a student-focused teaching and learning model that was applied at
Woodland Park High School in Colorado by two chemistry teachers, Jonathan Bergmann and Aaron Sams,
who are considered to be pioneers of this model. They started recording their classes to make them
available to those students who could not attend, so that they could follow them. Their classes gradually
spread, and their model was considered to be a great innovation. The good results obtained with this
model incited other teachers to implement it in their classrooms (Bergman & Sams, 2014).

2. The Flipped Learning Model
The flipped or inverse learning model is:
...a pedagogical approach in which the direct instruction is shifted from the group learning space
to the individual learning space. As a result, the group learning space is transformed into a
dynamic, interactive learning environment in which the teacher guides the students while they
apply the concepts and get creatively involved in the subject (Flipped Learning Network, 2014:
page 1).
Teachers who want to delve deeper into this model must incorporate into their teaching practice the
so-called four pillars of flipped learning: a flexible environment, a culture of learning, intentional content
and a professional facilitator (Sams, Bergmann, Daniels, Bennett, Marshall & Arfstrom, 2014). A culture
of learning refers to the fact that the investment in the class implies that the student must actively take
responsibility for his or her own learning, under the guidance and direction of the teacher, in order to
achieve significant learning. The flexible environment is defined according to indicators that refer to the
-110-

Journal of Technology and Science Education – https://doi.org/10.3926/jotse.435

different learning styles that are considered by the model and to the fact that the classroom can be
configured in different ways, depending on the activities to be carried out, i.e., individual or collaborative
tasks. The teacher as a guide is flexible in relation to their expectations in terms of evaluating the
achievements of each student and the learning times. The intentional, directed content refers to a process
of reflection by the teacher in selecting the relevant contents and designing and scheduling activities. The
teacher must use active learning methods and strategies that are focused on the students, which permit
achieving the previously designed objectives, addressing the needs and interests of the context in which
the instruction takes place. The final pillar, professional educators, emphasizes the importance for the
teaching staff to have a reflective, self-critical attitude with regard to their teaching practice, aimed at a
continuous training process which involves communication and collaboration with other teachers to
exchange experiences and constructive criticism. With regard to the students, the teacher must conduct
formative assessments that make it possible to detect difficulties in the learning process (Flipped Learning
Network, 2014; Hamdan, McKnight, McKnight & Arfstrom, 2013).
In accordance with the four pillars described, in the flipped learning model, the transmission of
concepts occurs before the class, through the use of technological resources (generally videos) designed
and created by the teacher. While viewing the videos, students work on the lower learning levels
according to Bloom’s Taxonomy, performing actions related to lower order cognitive levels, such as
understanding and remembering. Students can view the videos as many times as necessary. In addition,
the videos are usually supplemented with questions students must answer, which makes them a study
material. This makes it possible to have more class time for students to participate in activities and put
into practice what they learned, with guidance from the teacher, working on higher order cognitive
skills, such as application, analysis, evaluation and creation (Romero-García & Buzón-García, 2017). The
teacher introduces active methodologies in the classroom, involving the students in their learning
process, requiring them to interact with their peers, making decisions and solving problems, and
ultimately improving the learning process, which becomes significant (Touron, Santiago & Díez, 2014;
Bergman & Sams, 2015). This gives the teacher more time to customize the teaching and address any
questions and obstacles their students might have in an individualized manner (Straw, Quinlan, Harland
& Walker, 2015).
The implementation of the flipped model requires digital tools that offer teachers the ability to present
the contents outside the classroom, for example, through videos recorded by the teacher or selected from
any of the various sources available. Some of the tools used to record videos are: presentations
(PowerPoint) with sound, Explain Everything, Videoscribe and Powtoon. In addition, to detect the
students’ previous knowledge, tools such as EDpuzzle and Playposit are used. They make it possible to
enrich the videos with questions and allow the teacher to see the answers to the questions before the class
starts (Chica, 2016). This model can be applied in the classroom with materials found on the Internet, as
long as they are adapted to their learning objectives and have sufficient quality (Díez, 2017).
Cooperative learning is a methodology widely used in class when implementing this model of teaching.
Students work in small groups to achieve a common goal that requires the effort and individual
involvement of all members of the group (Pujolas, 2008). Cooperative learning allows students to develop
skills in relation to the rest of their peers, such as flexibility, autonomy and self-esteem, a positive attitude
toward learning and better academic performance (Prince, 2004).
There are numerous articles that have been published by secondary and university instructors on the
efficiency of the model. In general, all studies highlight greater student involvement and an improvement
in their attitudes in the learning process, greater interaction with the teaching staff and a significant
increase in academic performance. Greater satisfaction with the teaching-learning process has also been
highlighted on behalf of students and teachers alike following the implementation of this model (Berret,
2012; Calvillo, 2014; Carrizosa, 2014; Chung, 2014; Esperanza, 2016; Johnson & Renner, 2012; Marcey &
Brint, 2011; Papadopoulos & Román, 2010; Toto & Nguyen, 2009; Warter-Perez & Dong, 2012).
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The implementation of the European Convergence process in Spanish universities has enabled the
implementation of models of teaching and learning that are more responsive to the training needs
demanded by today’s society, and has led to changes in teaching methodologies (García ‐Sanz & Maquillón,
2011; Zabalza, 2012), in favor of models that permit generic competence training for students (Palomares,
2011). University teaching staffs must guide students in accessing contents and in related activities through
an autonomous and supervised learning model that makes it possible to construct and generate knowledge
(Herrera & Enrique, 2008) and promotes the maximum development of their capabilities and professional
skills (Pegalajar, 2016).
On the other hand, the introduction of this model in secondary education classrooms requires future
teachers to experience the advantages that the learning presents, becoming the true protagonist of the
learning process, which is always guided and supported by the teacher. The usefulness of this model in the
classroom education of students in the Master’s Degree program in Teacher Training has already been
judged positively in face-to-face environments. The implementation of this model has resulted in students
being more motivated and obtaining greater learning achievements and deeper learning (Martín-Rodríguez
& Santiago-Campión, 2016).
Online training presents characteristics that differentiate it from classroom-based learning, promotes
autonomous learning, permits group learning processes to be developed, adapts to different modes of
learning and changes the way in which students interact with each other and with the teacher. On the
other hand, it opens the door to innovation and a change in learning processes in favor of more
constructivist models and methodologies, but it is more difficult to motivate students and encourage their
participation in the learning process, as in many cases the virtual classrooms reproduce or imitate
traditional instruction (Pallof & Pratt, 2003; Area & Adell, 2009; Area, 2009).
This work presents the implementation of the flipped learning model in a teacher training course at the
master’s level, aimed at training future teachers in the competences of the field of curricular design. The
intent is for them to learn what the model consists of by experiencing it as students.

3. Methodology
The purpose of this study has been to analyze student satisfaction after the implementation of the flipped
learning model in online learning, as well as to study whether there is an improvement in the performance
of these students.
This is done using a quasi-experimental design with a non-equivalent control group; in the experimental
group, the flipped learning model is applied, while in the control group, a traditional methodology based
on master classes is applied.
In the control group, the teacher has explained the theoretical contents on how to create a didactic unit
using a PowerPoint presentation in which each theoretical aspect is illustrated with an example. At no time
did the students perform activities in class to practice what they have learned.
This experience takes place in a part of the course on curriculum design in two different specializations of
the University Master’s program for Secondary Education Teacher Training. This is an online Master’s
program, and so the experience was implemented in a virtual classroom. This allows us to know the
impact of this model on the academic results of the students and their perception of the impact on their
learning, motivation and the usefulness it has for them as future teachers.
3.1. Participants
Participating in the study is a total of 173 students enrolled in the Curriculum Design course in the
Master’s Degree in Secondary Education Teacher Training at the International University of La Rioja
(UNIR) during the 2016-2017 academic year.
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The experimental group is formed by 93 subjects, including 68 students from the Mathematics specialty
and 25 from the Information Technology specialty, while the control group is made up of 80 students, of
whom 62 are from Mathematics and 18 from Information Technology.
With regard to the profile of the sample, the average age of the subjects is 34.84 years, with a bracket
ranging from 22 to 50 years. In terms of gender, 52.7% are women and 47.3% are men, all of whom have
earned a degree or are graduates with less than one year of teaching experience.
3.2. Instrument
An ad hoc instrument was designed using Google Forms, which was shared with the students through the
teacher-student communication forum on the learning platform they normally use. Their participation was
voluntary and anonymous.
The questionnaire consisted of four dimensions, aimed at determining:
a) The satisfaction of the students with the training received, presenting them with ten items, each
with five Likert-scale response options (1: Very low, 2: Low, 3: Medium, 4: High, 5: Very high).
b) The perception of the students as to the usefulness of the training received, consisting of twelve
items with four answer choices (0: Not at all, 1: Little, 2: Sufficient, 3: A lot).
c) The assessment of the learning process and resources offered for the learning of the subject in the
online environment. In this case, a 10-item semantic differential is presented with values ranging
from 1 to 7.
d) The projection and implementation of this model in other subjects, where the students are asked to
respond to two items: one with five Likert-scale response options (1: Not at all, 2: Little, 3:
Sufficient, 4: A lot; 5: Totally) and another with a dichotomous response (Yes or No).
After the analysis of reliability of the instrument through optimal scaling (CATPCA), we obtained the
following Cronbach’s alpha values for each dimension: satisfaction 0.97, usefulness 0.97 and evaluation
0.97; we can thus consider that the instrument has an adequate level of reliability (global scale: 0.98).
3.3. Procedure: Conducting the Experience
The flipped learning model has been implemented in the Curricular Design course in the specialties of
Mathematics and Information Technology, in a virtual classroom to promote active learning and the
acquisition of skills by incorporating digital tools. Over the course of five sessions, the students have
designed a didactic unit synchronously in the virtual classroom. Prior to these sessions, an initial activity is
performed in both the control and experimental groups to determine the starting level of the students.
The students in the Mathematics specialty have developed a didactic unit (DU) for the topic “Equations,”
targeting the academic studies for the 3rd year of Compulsory Secondary Education (ESO). Those in the
Information Technology specialty did this for the topic “Publication of contents in ICT” for the 4th year
of ESO. Both were meant to be taught in a secondary school in the Community of Madrid.
The overall objective of the proposal was for the students to learn how to prepare a teaching unit that fits
the criteria proposed in the course syllabus for the subject that was previously taught. In addition, the
following specific objectives were established:
•
•
•
•
•

To perform the different sections that comprise a didactic unit, based on current legislation.
To specify the elements of the curriculum for the preparation of each of the sections of a DU.
These sections are related to one another.
To be acquainted with the flipped learning model.
To acquire collaborative working skills in an online environment.
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Objectives
Session 1

Sections of the DU

Before the session:
• Identify the sections of a didactic unit
• Explain the relationship between the sections of the didactic unit
During the session:
• Specify the elements of the curriculum for the preparation of each of the
sections of a DU
• Emphasize the importance of the didactic unit (DU) to be implemented
• Design the learning objectives based on the learning standards
• Select the appropriate content to achieve the objectives
• Associate each learning objective with the standards that make it possible to
evaluate its achievement
• Determine the competences related to each learning standard
Session 2
Before the session:
• Recognize teaching methodologies that allow for significant learning of
mathematics
• Identify different types of resources
During the session:
• Design activities that permit work to be done on the selected contents and
contribute to the achievement of the proposed objectives and key
competences
• Select the most appropriate resources to carry out the proposed activities
Session 3
Before the session:
• Identify the steps to take to develop problem-based learning (PBL)
During the session:
• Design a contextualized problem in which the real-life application of the
selected content can be seen: establish the objectives and competences
• Determine the organization of the classroom activity
Session 4
Before the session:
• Identify different types of assessment
• Classify assessment instruments according to the type of assessment
• Identify the elements that form part of a rubric and their relationship to the
elements of the curriculum
During the session:
• Select assessment instruments for each of the proposed activities
• Determine the indicators for each assessment instrument
• Determine the percentage of each instrument in the final grade
• Design a rubric to evaluate the PBL designed in the previous session
Session 5
During the session:
• Present the DU developed
• Co-evaluate the DU based on the rubric created by the teacher
• Co-evaluate the presentation based on the rubric created by the teacher
• Compare the scores for the DU and presentation with those of the teacher
• Self-evaluation of the group work and the individual work of each group
member based on the rubric created by the teacher

•
•
•
•
•
•

Introduction
Context and recipients
Objectives
Competences and content
Assessment criteria
Measurable learning
standards

•
•
•

Methodology
Activities
Scheduling and resources

•

Design of PBL

•

Assessment: instruments
and grade %
Rubric design

•

•
•
•

Presentation of the
didactic units
Co-evaluation and peerassessment of the DU
and presentation
Self-evaluation of the
work performed

Table 1. Objectives and tasks performed for the design of a didactic unit
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Time frame

Before the
session

During the
session

During the
session

After the
session

During the
session

Phase in the
Gagné model
Methodology
Get the attention Before class, through the study of an explanatory
Inform about the video of the activity enriched with questions in
EDpuzzle for sessions 1, 2 and 3, and a document for
objectives
sessions 4 and 5. The aim of the questions is to allow
the teacher to determine before the virtual class
Present the
whether the students have a clear understanding of
contents
the theoretical concepts needed to address the
corresponding session.

Resources
Video enriched with
questions in EDpuzzle.
DU assessment
document.
Document to prepare for
the DU presentation.

The EDpuzzle tool makes
it possible to see the
The teacher goes over the answers to the questions
Know the
times the student has
asked in the video to check the previous ideas that the
previous ideas
seen the video and the
students bring to the session.
answers to the questions
included in it.
The class begins with a short debate on questions
Document to guide the
raised in the video to facilitate understanding (20-30
debate, with a series of
minutes). The teacher will ask questions and following
Guide the
questions based on the
the responses, the student appointed secretary of the
learning
responses by the students
session will write the main conclusions on the note
to the questions in the
pad. The document will be filed as a record of the
video.
session.
5 minutes are dedicated to explaining the activity and
the work groups are set up (4-6 students). The
students are assigned the following roles within the
The students have a chat
group:
program they can use to
Promote
Secretary: responsible for writing on the notepad.
communicate and a
performance and Moderator: summarizes the information from the
notepad to record the
demonstrate
forum for recording on the notepad.
results of the work done
what they have
Person responsible for monitoring the time.
during the session. They
learned
Responsible for searching for information.
have the option to
Spokesperson: communicates with the teacher and
connect the microphone
responsible for communicating the final results.
to be able to talk.
They have 1 hour and 30 minutes to complete the
activity.
During the activity, the teacher will move among the
groups to give feedback on the work they are doing.
At the end of each session, the teacher files the
notepad from each group with the final result of the
session. The document with the corresponding
Questionnaire developed
feedback (teacher’s corrections or comments) is sent
Provide feedback
with the Socrative tool.
to the students via the forum. The students must take
and assess
Rubric for the evaluation
into account these corrections to guide the next
performance
of the DU and
session.
presentation.
In the last session, the spokesperson of each group
presents the work carried out and it is evaluated by the
teacher and students based on a rubric which is made
available to them during the first session. Finally, a
self-assessment questionnaire is completed.

Table 2. Phases in the design of the instruction implemented in a virtual classroom. Methodology
and resources for each phase (based on Buzón-García & Romero-García, 2017)

The objectives for each of the sessions designed according to this model have been established on the
basis of Bloom’s revised taxonomy (Anderson, Krathwohl, Airasian, Cruikshank, Mayer, Pintrich et al.,
2001). When establishing the objectives, a differentiation has been made between those related to the
acquisition of knowledge and those related to putting what has been learned into practice. Table 1
presents the objectives and sections of the DU that the students had to develop in each of the sessions.
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The sessions have been designed incorporating the events proposed by Gagné and Dick (1983). Three
time frames are considered for each session: before the session, during the session and after the session.
The time when each of the events is carried out, the way in which the work is performed and the
resources used are shown in Table 2.

4. Results
In order to check whether the sample (experimental and control group) is homogeneous in terms of the
levels of performance before the beginning of the experiment, a comparative analysis of the learning
outcomes was conducted for the activity previously completed. The Kolmogorov-Smirnov test is applied to
check whether the scores have a normal distribution, obtaining as statistical values of the test 0.202
(control group) and 0.197 (experimental group), corresponding to a value of p = 0.000 in both groups.
This statistic tells us that the variable “grades from the previous activity” does not have a normal
distribution in either group, and as a result, the data must be analyzed using non-parametric statistics. The
Mann-Whitney U test is thus applied, finding that z = –0.568, corresponding to a significance of p = 0.401,
which leads us to state that there are no statistically significant differences between the groups in terms of
the previous grade.
To analyze the impact of the model on student performance, the final grades earned by the students after
they completed the individual design of the assigned educational unit as a product of their learning were
examined, analyzing the difference between the control group and those participating in the experience
presented here. A Student’s t test (Table 3) is applied to compare the mean scores obtained on the didactic
units in both groups. The students in the control group have obtained a mean score of 7.6, while those in
the experimental group had a mean score of 9.3. The differences between the mean scores is significant
(t = –12.039, p = 0.000) with a difference of 1.82 in favor of the experimental group.
Finally, Cohen’s D test was applied to find out the strength and size of the effect of said change, obtaining
a score of 1.66 (r = 0.64), which indicates that 94.52% of the experimental group scored above the mean
of the control group, with a 87.11% probability that a randomly chosen member of the experimental
group would have a higher score than a randomly selected member of the control group.
Based on the responses obtained from the questionnaire and using the SPSS program (v.22), with regard
to the degree of satisfaction with the training received (Figure 1), the students indicate that they have an
overall level of satisfaction of 3.92, which could be considered high, since the maximum possible value is
5. If we analyze the aspects of this dimension in greater detail, the students emphasize, first of all, the
relationship established with the faculty (4.29), followed by the explanations by the teaching staff and the
documentation offered for studying the course (both with 4.09), what they learned in the DUs (4.06) and
the evaluation and contents delivered (both with 4.05), as well as the resources used (4.04).
With regard to the training received (Figure 2), the students indicate that the most useful aspect has been
learning how to correctly structure a DU (2.47), the importance of learning standards (2.45), as well as
matching competences to the rest of the elements of a DU (2.37). In short, they state that the training
received has enabled them to learn how to design a DU (2.27).
In terms of the third dimension in which the intent was to find out the opinion of the students with
regard to the learning process and the resources offered in both courses (Figure 3), most of the items
were given scores greater than 5 (on a scale of 1 to 7). In this sense, the students feel that the learning
process carried out is essentially useful (5.8), complete (5.52), productive (5.49) and entertaining (5.35).
Finally, with regard to the students’ opinion on the application and implementation of this model in other
subjects (Figure 4), we can consider the experience to have been very positive. The results indicate that the
students have met their expectations in 69% of the cases (a lot, 44% and totally, 25%), and 81% would
recommend this training to other students (Figure 5).
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Group
Control
Experimental

n
73
93

Mean
7.472
9.301

SD
Student’s t
1.020
–12.039
0.924

Table 3. Student’s t test in the control and experimental groups

Figure 1. Student satisfaction with the training received (scale of 1 to 5)

Figure 2. Usefulness of the training received (scale of 0 to 3)

Figure 3. Evaluation of the learning process (scale of 1 to 7)
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Figure 4. The training received has met expectations

Figure 5. Recommends the training received

5. Discussion
Following the implementation of the flipped learning model in online learning, the results in terms of
student satisfaction have been very positive. For students, the methodology used in this model is useful,
complete, productive and entertaining, so most of them would repeat this experience. These results agree
with the contributions made by Yoshida (2016), in which the students assessed the learning according to
the flipped classroom model to be useful, stating that it improves the comprehension of the contents and
makes better use of the classroom sessions, which results in better motivation and greater interest in their
learning (Martín-Rodríguez & Santiago-Campión, 2016; Martín-Rodríguez & Tourón, 2017).
With regard to the results on academic performance, the students who have participated in the experience
earn better grades than the control group, which allows us to conclude that they improve their
performance and the learning process in these subjects. In this sense, these results would be supported by
those presented by other authors who have described the usefulness of the model in terms of better
grades earned by the students (Goodwin & Miller, 2013). The studies conducted by Chipps (2013) indicate
that the group in which the flipped learning model was implemented showed better performance than the
control group, with significant differences between the mean grades of the two groups. In general,
different studies have shown that the implementation of the model results in greater efficiency of the
learning process, which translates into deep, significant learning (Berret, 2012; Handke, 2014; Prieto, Díaz
& Santiago, 2014; Chung, 2014). It is for this reason that it is considered appropriate for future teachers to
be acquainted with the model, given the benefits in terms of motivation and academic performance that
are achieved with students. In this sense, we concur with other authors, such as Perdomo (2016), that
experimentation with the model has allowed students to see for themselves that significant learning
occurs, by promoting collaborative classroom work and debate among students to complete tasks in which
they are required to apply the concepts they had previously worked on by themselves.
This model also generates changes in student attitudes, fundamentally towards the learning process. In this
sense, the results presented coincide with those of Esperanza (2016), in that a very positive effect is
observed on student attitudes following the application of said model.
In spite of the heavy work load it represents for the teaching staff, according to Tourón and Santiago
(2015) 99% of teachers who have used this model state that they would repeat the experience. In fact, the
teachers who adopt this instructional model in their classrooms do not go back to the traditional teaching
systems. The studies by Calvillo (2014) indicate that the application of the flipped learning model is
positive for both students and the teacher alike. On the other hand, even though Toto and Nguyen (2009)
conclude that the model is effective if implemented in 25% of the sessions, we believe that to optimize
the results obtained in terms of both performance and motivation, it is necessary to increase the number
of sessions in which it is implemented, since as Johnson and Renner (2012) indicate, prior preparation of
the students is required to adapt to the model and this new form of teaching and learning.
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The results obtained in this research study offer more evidence of a focus that is steadily gaining ground,
and thus the implementation of the flipped learning model in an online environment in even greater
depth is considered.
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