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ABSTRACT

Aim/Purpose The aim of this work is to explore which factors impact on the adoption of the
flipped classroom in vocational education to pave the way for the schools which
want to apply this model.

Background Although various experiences in the use of the flipped classroom have been
reported in recent years in the literature, fewer efforts have been done on how
to implement this model from a pedagogical standpoint. The factors that influ-
ence its adoption have not been studied in depth, at least not in a global way.
These factors include the use of technology and teaching methodologies active
in the classroom, the trend towards innovation of teachers and schools, and
whether teachers have the necessary ICT training and infrastructures. Moreover,
although the results of many experiences in Higher Education have been pub-
lished, this is not so for other levels of education, such as vocational schools.

Methodology A quantitative research method was used by constructing a questionnaire. The
questionnaire included open questions in order to obtain qualitative infor-
mation, which enriched the results obtained. Descriptive and factor analysis was
used to analyze data, within the framework of the project FlipIT-Flipped
Classroom in the European Vocational Education”, ERASMUS+ Strategic
Partnership (2015-1-HU01-KA202-013555) funded by the European Union,
with the participation of Hungary, the United Kingdom, Ireland, the Czech
Republic, and Spain. The research sample includes 625 teachers (434 from
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Spain, 121 from Hungary and 61 from the Czech Republic) from schools pat-
ticipating or somehow associated to the project.

An empirically validated framework of the factors influencing the adoption of
the flipped classtoom approach in schools was obtained. This framework can
guide the curriculum design of flipped classroom model courses for vocational
education teachers.

Empirically validated factors for the adoption of the flipped classroom in tech-
nical schools are presented.

In addition, descriptive analysis results from a sample of 625 vocational educa-
tion teachers confirmed that the countries involved in the survey fulfill the fac-
tors needed for the adoption of the flipped classroom in vocational education
schools. Another important result is that, according to the surveyed teachers,
the flipped classroom is a strongly practice-oriented method very suitable for
vocational education.

The framework here presented can guide the curriculum design of flipped
classroom model courses for vocational and technical education teachers and
allow schools to know the factors to review and improve in order to use the
model.

This study is a first step toward determining the factors needed for the adoption
of the flipped classroom model in vocational and technical schools. More stud-
ies using alternative data sources and methods are needed to obtain a definite
model to support this adoption since FC has proved to be a very successful
model for motivating students. We hope these results pave the way for schools
who want to adopt the FC model and for focusing teaching training on the
competences that this work detected.

Recently, we are witnessing an important debate about the future of education
at every level. Different innovative methodologies have emerged in a search for
more motivating and effective ways to learn, as well as to develop in our stu-
dents the so-called 21st-century skills such as critical thinking, communication
and collaboration, creativity, and information, media and technology skills. The
flipped classroom approach can help to improve vocational education by chang-
ing traditional classes and teaching students other important soft skills, such as
teamwork and collaboration, reflection, digital skills, and self-study.

The model is currently being implemented in schools in Spain, Hungary, and
the Czech Republic using the results obtained here under the framework of the
European project “FlipI T!-Flipped Classroom in the European Vocational
Education”, ERASMUS+ Strategic Partnership (2015-1-HU01-KA202-013555).
After checking the criteria obtained in the framework for each of the participat-
ing schools, as a first step, an online course has been created using the compe-
tences obtained in this framework, both pedagogical and ICT. Once the course
is completed, the teachers will carry out a pilot project to use the model. We
hope the framework is useful to other researchers in order to implement the
model in other countries and extend it with other criteria to obtain a validated
international framework. This study is a first step toward determining the fac-
tors needed for the adoption of the flipped classroom model in technical
schools. More studies using alternative data sources and methods are needed to
obtain a definite model to support this adoption since FC has proved to be a
very successful model for motivating students. We hope these results pave the
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way for schools who want to adopt the FC model and for focusing teacher
training on competences.

Keywords flipped classroom approach, inverted classroom, active learning, educational
technology
INTRODUCTION

Recently, we are witnessing an important debate about the future of education at every level. Differ-
ent innovative methodologies have emerged in a search for many motivating and effective ways to
learn, as well as to develop the so-called 21st-century skills such as critical thinking, communication,
and collaboration, creativity, and information, media, and technology skills (Bellanca & Brandt, 2010)
in our students. One of the most used and researched methodologies is the flipped classroom. The
last 3 years of Horizon reports of higher education highlighted the flipped classtoom model as one
of the six important developments in Educational Technology for Higher Education in the category
of digital strategies (Johnson et al., 2016; Johnson, Adams Becker, Estrada, & Freeman, 2015, 2014).

There is no clear consensus on the definition of flipped learning; however, most researchers agree
that in a flipped classroom tasks traditionally carried out in the classroom must take place outside the
classroom, and vice versa, i.e., homework in the classtoom (Al-Zahrani, 2015). In essence, it is not a
new concept: homework to do before class, such as studying or reading-up on a lesson, has been
used for a long time. What makes a flipped classroom different is the systematic use of technology to
deliver declarative knowledge. The use of online videos is very similar to a master class, and the tools
of today make it easy for teachers to create their own videos, which has given a boost to this model.
This allows better use of the time in class to learn through practice, which is proven to lead to signif-
icantly better long-term retention (Clark & Mayer, 2008). Among the limitations, some authors in-
clude the difficulty to engage students in their own learning at home, as well as in group discussions
in the classroom (Tanner & Scott, 2015).

Spain has been leading the list of early leavers from education in Europe since 2011 (Eurostat, 2017),
with a high percentage of students who drop out at an early age (16 years). This is motivating a na-
tional movement of innovation from teachers and institutions in the last years in search for new edu-
cational methods that fit the needs of the current student profile. A crucial stage of education is
secondary education. This stage is the last obligatory educational stage that prepares some students
for the labor market. This is even more important for students who choose vocational education. In
an attempt to motivate children and youth, in past years, teachers and researchers are testing new
methodologies, most of which involving technologies and more practical approaches in order to
adapt education to the new learners. Among them, flipped learning has received a lot of attention
these last years in higher education, but there are not many experiences published in the case of vo-
cational and technical education. According to CEDEFOP (European Centre for the Development
of Vocational Training), VET is “the Education and training which aims to equip people with
knowledge, know-how, skills and/or competences required in particular occupations or more broadly
on the labor market” (CEDEFOP, 2014). Vocational education is characterized by learning by doing,
because of the high number of hours of practice needed. Flipped learning can help here by moving
the theoretical content outside the classroom, and using class time for practical activities. In Spain,
high youth unemployment rates are shifting the attention to technical schools, promoting youth to
study a vocational program and strengthening vocational studies. Innovative models such as flipped
learning can help improve the quality of vocational education, motivate students, and thus reduce the
number of dropouts. The flipped classroom approach offers the opportunity to move away from
theory-based summative assessment methods to more practical activities and assessments based on
developing students’ real-world skills. Since in Vocational Education students learn by doing, the
flipped classroom approach could give teachers more face-to-face time with their students to focus
on work-orientated scenarios. The flipped classroom also encourages the use of learning by doing
using active methodologies such as work-based learning. In addition, if work-based learning were
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carried out in partnership with companies or non-profit organizations, it would facilitate student’s
connection with professional work starting in their first academic year.

This work is part of a research project funded by the European Union “FlipI T!-Flipped Classroom
in the European Vocational Education”, ERASMUS+ Strategic Partnership (2015-1-HU01-KA202-
013555). The main objective of the project is to improve the quality of learning in technical schools
by adapting the flipped learning model to vocational education.

The paper is organized as follows: the next section summarizes the related work about the factors
that support or decline the use of flipped learning in education; then, the research methodology used
in this work is detailed; next, the results from data analysis are presented followed by a discussion of
the results. Finally, the conclusions and the future directions of work are presented.

RELATED WORK

The education landscape is undergoing significant change as a result of technological innovations.
These new technologies and approaches to education are already having a clear and positive impact
on the provision of higher education (High Level Group on the Modernisation of Higher Educa-
tion, 2014). Flipped or inverted classrooms have become increasingly popular, and sometimes con-
troversial. The flipped classroom approach consists of teaching and learning activities where students
watch a video lesson outside the class through distance learning and have hands-on activities in the
class (Hamdan, McKnight, McKnight, & Arfstrom, 2013). The activities traditionally conducted in
class are now conducted during the students’ own time before class. In many definitions and models,
this means students watch a video of pre-recorded lectures before class. Then, when they are in class,
they work through assignments or activities with their peers and the instructor.

The idea of the flipped classroom came about during the early 19th century. The United States Mili-
tary Academy at West Point created a set of teaching methods, i.e., students utilized sources provided
by their teachers to learn before class, while classroom time was used for group cooperation to solve
problems jointly. This teaching method reflected a basic concept of the flipped classroom (Z. Wang,
2014). In 2007, high school teachers Sams and Bergmann from the state of Colorado began record-
ing their classes for students who could not attend to their lectures. After some time, they found that
the majority of their students used these videos for repetition during homework. This formed the
basis of the flipped classroom teaching methods (Bergmann & Sams, 2012).

The flipped classroom model agrees with the idea of blended learning. In blended learning, tradi-
tional classroom methods are combined with online digital media. The flipped classroom includes
some elements of student control over time, place, path, and/or pace because the model allows stu-
dents to choose the location where they receive online content and instruction and to control the
pace at which they move through the online elements (Staker & Horn, 2012). The use of technology
is a key component in allowing lectures to be pre-recorded and made available to students outside of
the classroom setting. However, as Sams and Bergmann (2012) claim (Sams & Bergmann, 2013),
“Ultimately, flipping a classroom involves shifting the energy away from the instructor and toward
the students and then leveraging educational tools to enhance the learning environment.”

This instruction methodology is based on the premise that “direct instruction and lecture is not an
effective teaching tool in the group learning space but is effective when delivered to the individual
(Sams & Bergmann, 2013). Thus, the flipped classroom model describes a reversal of traditional
teaching where students gain first exposure to new material outside of class, usually via reading or
lecture videos, and then class time is used to do the harder work of assimilating that knowledge
through strategies such as problem-solving, discussion, or debates.

Proponents of the flipped classtoom approach provide many arguments for engaging students in the
content outside of the class to free up time in class, such as increased student engagement, strength-
ening of team-based skills, personalized students guidance, focused classroom discussion, and crea-
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tive freedom of faculty while maintaining a standardized curriculum (Milman, 2012). On the other
hand, Enfield (2013) discusses concerns with accessibility to instructional resources being provided
online, the growing move towards no homework, increased time requirements without improved
pedagogy, lack of adapting the lesson environment to reflect the flip classroom’s ability to support
student-centered learning, and the use of lectures without taking into account the individual students
learning styles.

The theoretical foundations used for justifying the flipped classroom typically focused on reasons for
not using classroom time to deliver lectures. This change is usually motivated by a desire to give stu-
dents the opportunity to learn through active participation in the classroom. According to Piaget
(1971), people actually learn something when they have developed a system of knowledge that allows
them to transform (actively) the object of their thinking, adjusting it to the reality that surrounds
them. One method to facilitate these processes is to propose to students practical activities that en-
gage them to participate actively in the classroom, thus allowing the teacher to act as a guide in the
creation of said knowledge processes. In this trend, the flipped classroom offers opportunities for
students to learn through a variety of different kinds of activities, participating actively in the class-
room. For example, some studies recommend use other forms of active learning together with
flipped classroom, such as, collaborative learning, cooperative learning, and problem-based learning
which are broadly used group learning activities with varying levels of support (DeLozier & Rhodes,
2016).

One of the most comprehensive reviews of the existing literature is due to O’Flaherty and Phillips
(2015). In the review, about thirty implementations of tlipped learning in higher education are de-
scribed in certain detail, although O’Flaherty and Phillips’s article focuses on higher education.
Throughout the literature review for this paper, it was difficult to find research in primary and sec-
ondary education, as higher education was the level where the great majority of research lay. For
vocational education, there are a certain number of peer-reviewed articles but mostly centered
around case studies and experiences, such as Camacho (2014).

A more recent systematic review, but focused only on Engineering, examines 62 studies on flipped
learning in engineering education (Karabulut-Ilgu, Jaramillo Cherrez, & Jahren, 2017). The paper
states that there is a lack of theoretical or conceptual frameworks guiding the development and eval-
uation of the flipped approach. Following this trend, an editorial for the flipped classroom special
issue monographic (Song, Jong, Chang, & Chen, 2017) summarizes how “there is still a pressing need
for studying ‘HOW’ to implement the flipped classroom and, moreovert, to be able to connect this
pedagogical design with evidence of advantages related to various aspects of student learning,” The
same editorial underlines concerns related to a series of factors that have been taken into concern in
this study. Namely, that literature reveals that most published studies on the topic of flipped class-
room either do not present a pedagogical design or lack a theoretical foundation for said design
(Kim, Kim, Khera, & Getman, 2014). Also, since the flipped classtoom presents such mixed results
on students’ learning outcomes and students’ perceptions on the methodology vary greatly, in order
to create a solid foundation, research must be approached from multiple angles, as presented in
Jungi¢, Kaur, Mulholland, & Xin, (2015) or implementations linked to the Flip-IT European Project.

Vocational education, the educational level on which this article focuses, goes particularly untapped
by researchers, although some experiences in the classroom have been published (Camacho, 2014;
Little, 2015). In Malaysia, authors Embi, Hussin, and Panah (2014) have established some pedagogi-
cal grounds on which to establish implementations in all levels of education including a flipped
learning readiness survey instrument. This instrument is being used by other Southeast Asian re-
searches such as Techanamurthy, Alias, and Dewitt (2015) in their implementations in vocational
education.

In Europe, institutions like the University of Winchester have created reports on how to approach
teaching vocational education from a pedagogical standpoint (Lucas, Spencer, & Claxton, 2012), but
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there are no joint efforts among these lines, and it would seem that there is no central reference
frame but a series of isolated initiatives. There are evidences of focus groups picking up on voca-
tional education and upper secondary school students’ opinion and standpoint on the flipped class-
room in Sweden and in Spain (Ferniandez Gimez & Guerra Martin, 2016; Olmefors, 2016), as well as
a Spanish initiative that made an effort to establish a comparison between the application and non-
application of flipped classroom to different educational levels (including vocational education)
(Gonzalez Velasco et al., 2017). In every case, sample sizes were small (n<30), the theoretical frame-
work they were based on was unscaffolded in various ateas, and, as it was established before, they
were isolated in nature.

All in all, the international vantage point that the Flip-IT project starts off from provides the imple-
mentations which arise from it a solid methodological base that will be discussed in this paper.

RESEARCH METHODOLOGY

The aim of this research was to carry out an analysis of the needs in order to obtain a clear under-
standing of the current situation and know the requirements needed to use flipped learning in voca-
tional education. We focused mainly on teachers’ perception since our primary concern is to know
the knowledge, motivation, and needs that teachers have to apply this model. The methodology ap-
plied was both qualitative and quantitative. Studies based on quantitative data allow conclusions that
can be generalized, however, do not provide context information. Qualitative evaluations make a
good complement allowing one to do the following: study the underlying reasons to the obtained
data in the quantitative surveys; understand some of their results; study in depth the dimensions,
even identify some others not identified yet, but that worry the respondents; and; finally, provide
decisive information from the perspective of the participants. The instrument used in the study was a
questionnaire with both Likert-scale and open-ended questions to collect quantitative and qualitative
data. The questionnaire was composed of an initial section explaining the goal of the study and col-
lecting anonymous demographic data, and another section with the questions based on the previous-
ly defined hypothesis.

The flipped classroom is an innovative model that makes extensive use of technology. According to
other studies, there are several factors that influence the use of technology in teaching methodolo-
gies, the most repeated in the revised bibliography are teacher training, level of resources, pedagogies
and teaching practices, attitudes of teachers, ICT competence, and positive attitude towards innova-
tion (Bordbar, 2010; Buabeng-Andoh, 2012; Cox, Cox, & Preston, 1999; Hernandez-Ramos, Mat-
tinez-Abad, Penalvo, Garcia, & Rodriguez-Conde, 2012; Marcinkiewicz, 1993; Peralta & Costa, 2007;
van Braak, 2001; Woodrow, 1990). In addition, FC requires the use of technologies, both outside and
in the classroom, so we need to have the appropriate ICT infrastructure (computer or tablet and
Internet connectivity at least). Students need to watch videos or other educational resources pro-
posed by the teacher before having the session in the classroom with the teacher and the rest of their
classmates. Therefore, they need equipment and Internet access in their homes, and also in schools.
With regard to the possibility of accessing the Internet from their homes, Eurostat (Statistical Office
of the European Communities) publishes statistics every year on the use of ICT in homes in all EU
countries (questionnaire “Internet access and use statistics - households and individuals ) (EuroStat,
2018). These data are obtained every year from public consultation of the EU member countries.
The questionnaire includes questions about whether the respondents have the necessary infrastruc-
ture to access the Internet from their homes, both in relation to the necessary hardware (PC or lap-
top, tablet, mobile, etc.) and to the Internet connection. These data are public and accessible on the
Internet. The dataset is also public and allows you to filter by certain parameters such as age, country,
and level of studies. For this reason, we do not include in our instrument any question about the
availability of the ICT infrastructure necessary to implement the model in the homes. Instead, we use
such data collected by Eurostat. According to this dataset, all of the participant’s countries of the
project (Spain, Hungary, and the Czech Republic) have very similar figures in the last published statis-
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tics (Eurostat, 2016). The percentage of households with Internet access was of 82% for Spain and
the Czech Republic, and 81% for Hungary. Thus, the level of infrastructure of households is very
similar in all three countries with levels slightly below the median of the European Union (the medi-
an for EU-28 was 85%).

Based on these factors with an influence on the application of technology in teaching methodologies,
and bearing in mind that the purpose of the study was to know the factors which impact on the ap-
plication of FC in vocational schools in Hungary, the Czech Republic, and Spain, the research ques-
tions considered here were:

* RQ1: What other active innovative pedagogical practices influence teachers to apply FC?

* RQ2: What attitudes do teachers have towards the introduction of the flipped classroom as a new
innovative teaching methodology that includes the use of technology?

* RQ3: What IT skills do teachers need for applying the FC model?

* RQ4: Which training do teachers need to apply the FC model: pedagogical or technological aspects
of using the FC model or both?

* RQ5: What ICT infrastructures do technical school teachers need to implement FC?

INSTRUMENT DESIGN

Through these research questions, 5 dimensions were defined in order to design the instrument:
teachers’ innovative practices, teacher’s attitudes, teachers’ I'T skills, teachers’ training, and ICT infra-
structures in schools. Factors were collected from the literature review (Buabeng-Andoh, 2012;
Hamdan, McKnight, & McKnight, 2013; Kwan Lo & Foon Hew, 2007; Spﬂka & Manénova, 2014;
Vuorikari, Punie, Carretero Gémez, & Van Den Brande, 2016; T. Wang, 2017; Wolff & Chan, 2016).
Once all the factors were collected, they were cleaned, grouped and analyzed by a focus group of
experts from the multinational research group working on the European research project. The group
included 10 researchers and pedagogues with experience in the flipped classroom model from Hun-
gary, the Czech Republic, the United Kingdom, Ireland, and Spain, and 6 vocational school teachers.
The final number of factors was 92. Based on these factors, an online questionnaire was created
using the online tool provided by the European Commission, EUSurvey. Before applying the survey
to the sample, we conducted content validation of the instrument through an inter-judge method.
Twelve external experts, all of them teachers and/or researchers with a doctoral degree in a related
area, more than 10 years of experience in innovative education, and at least 1 academic year in the
application of FC, were asked to complete the questionnaire in order to qualitatively and quantitative-
ly evaluate the instrument. Every section was evaluated (scope of the study, demographic data, and
dimensions) on a Likert scale of 5 points for clarity, validity, and relevance. A space for suggestions
in each question and dimension was also provided. Kendall’s coefficient of concordance (W) was
calculated to assess the degree of agreement between experts (Kendall & Smith, 1939). The Kendall
concordance coefficient provides an index of the agreement between different sets of rankings.
Kendall’s W varies from 1 to 0, where 1 equals a full agreement and 0 does not equal an agreement
between the judges. The quantitative analysis showed moderate inter-assessors’ reliability with Ken-
dall’s W values among 0.33 and 0.72 (p>.001). There was also very good internal consistency for the
seven sections with Cronbach’s alphas from 0.811 to 0.972, with 0.7 conventionally considered as an
acceptable reliability (Tabachnick & Fidell, 2013). The qualitative answers were also analyzed. The
proposed changes were all minor, and related to the clarity of some questions or answet options.
Therefore, they were all included after agreement by the research group of experts.

Finally, the online self-administered questionnaire was disseminated via email to teachers. (See the
Appendix for a copy of the questionnaire.
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DATA COLLECTION

The survey process collected a total of 625 completed and valid answers. The sampling error with
95% of the confidence interval is 3.9. Table 1 shows the responses per country and per stage of
education. As shown in Table 1, out of those 625 valid surveys, 27% would correspond to lower
vocational school teachers, whilst the remaining 74% would be upper vocational school teachers.
Table 1 includes the data segregated by countries, where the number of respondents per country is
also indicated: 121 for Hungary, 434 for Spain, and 61 for the Czech Republic.

Table 1. Distribution of responses by country and educational level

Czech Respondents
Respondents Hungary Spain Republic p/ stage of
education

Lower vocational
education 18% 5% 4% 27%
(12-14 years old)

Upper vocational
education 21% 39% 14% 74%
(15-17 years old)

Respondents per
country

120 444 61 62%

From a demographic standpoint, process data showed that 72% of surveyed teachers were between
36 and 54 years old, 19% 35 or younger, and the remaining 9% were 55 or older, with no significant
variation in distribution attending to the countries of origin.

Age is evenly distributed with 43% male and 57% female respondents. In this case, Spain presents an
equal number of males versus females, whilst in Hungary females outnumber males approximately 2
to 1, and in the Czech Republic the other way around with a ratio of 1 to 2. From the point of view
of teaching experience, 40% of surveyed teachers had more than 15 years of teaching experience,
37% from 6 to 15 years, and 24% less than 5. Segregating by nationality, Hungarian instructors
counted were mainly very experienced (74 out of 103 had more than 16 years of teaching experi-
ence), the majority of Spanish instructors (56 of 118) had from 5 to 15 years of teaching experience,
tinally the Czech Republic data was collected from less experienced instructors with the majority (17
out of 47) having less than 5 full years of experience. The level of studies of instructors was mainly
ISCED level 6 studies (Bachelor’s or equivalent level) and 7 (Master’s) with circa 82% of respondents
at that level. Hungary is the country with the strongest formative background, with only 2 of 103
instructors educated at Bachelor’s degree level, and the remaining instructors at Master’s degree level,
while Spain (17 of 47) and the Czech Republic (10 of 47) compose the bulk of the eatlier stated
11%.

Most institutions are small, with 40% of them having between 200 and 500 students and close to
60% of them have less than 50 teachers. Hungarian institutions are somewhat larger with approxi-
mately the same amount of schools with 500 to 1000 students as smaller ones. Spanish surveyed
schools have the least average number of students with almost half of them with less than 200 stu-
dents. Czech schools follow the aggregated averages both for students and for teachers, without any
remarkable outliers.

On the other hand, to drive change, we need not only to have the knowledge, motivation, and atti-
tudes to do it but the institutional support too. So, a question about whether schools support teach-
ers with innovation was added to the questionnaire. Teachers perceive that innovation is usually ac-
cepted and encouraged, however innovative endeavors are considered to be individual initiatives in
49% of cases, and as the result of a group consensus in 51% of cases. Table 2 compares individual
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efforts versus institutional and group backing of innovative initiatives segregated by countries. Here
we see that Hungary, currently undergoing a technological renewal of its school technologies, en-
courages institutional backing of innovative initiatives whilst in Spain and the Czech Republic most
initiatives are of an individual nature.

Table 2. Individual efforts versus institutional and group backing of innovative initiatives

. Czech Respondents
Respondents Hungary Spain Repubiic L
Individual efforts 31 74 25 130
Institutional backing 72 44 22 138

Respondents per coun-
try

103 118 47 268

RELIABILITY AND CONSTRUCT VALIDITY

Reliability and construct validity were analyzed using IBM SPSS Statistics 21. Firstly, the item-total
correlation indices were analyzed in order to evaluate the contribution of each item to the total scale.
Two questions, 13.12 and 13.13 of the questionnaire (see the Appendix) showed low item-total cor-
relation (<0.3) meaning that they were a low relation with the rest of questions. Those questions
were the following: (13.12) not all of the students have tools for watching videos or reading the
online text; and, (13.13) it makes it difficult to ensure students’ accountability. After analyzing the
relationship of these questions with the dimension in which they were defined, we realized, in fact,
that their (semantic) relationship with the rest is low since they are both more related to the students
than to the attitudes of the teachers themselves, so they were eliminated to reach greater reliability.
After elimination, the number of items was 44. Next, the internal consistency reliability was tested
using Cronbach’s alpha coefficient. This measure helps to verify if all the factors measure the same
concept and if the results are precise and consistent. The conventional minimum for Cronbach’s
alpha coefficient is established in 0.7 (Tabachnick & Fidell, 2013). The Cronbach’s alpha was calculat-
ed for the total questionnaire and for each dimension. The final Cronbach’s alpha coefficient values
for each dimension and total scale range from 0.723 to 0.919 demonstrating that results are con-
sistent and precise. It was checked too that Cronbach’s alpha coefficient is greater without the 2 items
before their elimination (13.12 and 13.13), for cross-confirmation of their elimination.

Construct validity is the degree to which the instrument measures the construct. Factorial analysis,
specifically Exploratory Factorial Analysis (EFA), was used for each dimension. Firstly, the condi-
tions for applying EFA were checked (Kaiser-Meyer-Olkin test, commonly known as KMO, and
Bartlett’s test of Sphericity). Both showed that factorial analysis could be applied with Sig.<0.000
(Batlett’s test significance) and KMO 0.864, which is considered a meritorious value (Tabachnick &
Fidell, 2013). The factorial analysis showed a structure that was slightly different than the originally
proposed dimensions deducted from the research questions. The structure obtained had 6 compo-
nents instead of 4. After analysis of the factors included in each component, it can be observed that
they are the same except that the dimensions “innovative methodologies” and “teacher training” have
each been separated into two components. The new components were renamed based on the factors
included, as is shown in Table 3. Table 3 shows the final values for reliability and construct validity
with the final structure, as well as the equivalence with the initial research questions. As can be ob-
served, Cronbach’s alphas are all above 0.7, and KMO too; both atre considered good values
(Tabachnick & Fidell, 2013). Chi-square distribution values (Chi-square) with their degrees of free-
dom (d.f.) are shown too in the table.
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Table 3. Reliability and construct validation final results

Research
question

Factor

Cronbach’s

alpha

KMO

Bartlett’s test

RQ!1

Teacher pedagogies and innovative prac-
tices

Project-based learning

Collaborative learning

Cooperative learning

Problem-based learning

Inquiry-based learning

Game-based learning

0.723

0.714

Sig: 0.000
d.f. 21

Chi-square
302.335

RQ2

Teachers’ attitudes on FC

The pedagogical methodology is essential; it is
not only about introducing technology

It helps me to collaborate more intensively
with my students

It enables parents’ involvement

It is motivating in practice-oriented subjects

It makes the teaching process more enjoyable

It gives me a chance to develop professionally

Although I need time the first time to search
or produce resources, it will allow me to reuse
and improve learning materials

It allows to make students responsible for
their own learning

It may support a work-based approach

It helps to develop 21st-century skills in the
students (creativity and innovation, critical
thinking, communication, and collaboration)

It requires more class time than traditional
methods

0.821

0.847

Sig. 0.000
df 45

Chi-square
580.783

RQ3

IT skills

Basic IT skills

Digital pictures

Creating videos

Creating/modifying animations

Use of blogs

Creation of concept maps

Creation of digital timelines

Hypertext

Presentations

Social networks

0.919

0.918

Sig. 0.000
d.f. 36

Chi-square
1326.345

450




Villalba, Castilla, & Redondo-Duarte

Cronbach’s
Resea.rch Factor KMO | Bartlett’s test
question alpha
Teachers’ pedagogical training in FC
Designing class activities
Preparing FC lesson plans
Learn strategies to integrate at-home and
classroom phases
Assessment of students’ work in FC lessons
Assessment of students’ processing new in- Sig. 0.000
formation at home
RQ4 Managing the collaboration of students in 0.873 0.861 d.f. 45
class time
Problem-solving team-work strategies Chi-square
1076.746
Teachers’ ICT training in FC
Creating, editing and publish attractive learn-
ing content
Find quality, free and meaningful educational
applications
Designing interesting and attractive digital
presentations
Sig 0.000
Total 0.821 0825 | 4903
Chi-square
5001.661
RESULTS

After confirming the reliability and validity of the construct, we will report the results of the descrip-
tive analysis of the data in order to answer the initial research questions.

INNOVATIVE METHODOLOGIES USED BY TEACHERS IN THE COUNTRIES
INVOLVED

First, we asked teachers about their possibilities to innovate, in order to isolate regulatory or norma-
tive limitations inherent to the curricula in each country, or due to the schools, students, or their
families not supporting innovation, all of which are beyond teachers’ control. As shown in Figure 1,
according to the results, legal and normative specifications of the curriculum in the three countries is
not a barrier to innovate in teaching methods (98.65%). Regarding schools, it seems that the majority
(89.49%) of them do encourage teachers to innovate. In addition, most of the students (86.56%)
support the change in teaching practices. Then, we can assume that most of the teachers surveyed
have the necessary conditions to be able to innovate in the classroom.
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Figure 1. Conditions for innovation

From a descriptive standpoint, Table 4 collects the survey results for research question RQ1. All
surveyed methodologies are used with 75% of the answers ranging from “sometimes” to “always”
for every factor except for “challenge-based learning (11.7)” where this value drops 63%. The reason
for this could be that it is a relatively new methodology that has had less time to be incorporated into
traditional curricula (Kirriemuir & McFarlane; 2004; O’Flaherty & Phillips, 2015).

Table 4. Survey results for research question RQ1

TEACHER PEDAGOGIES AND INNOVATIVE PRACTICES
Silizvﬂely Factor Never Rarely | Sometimes Often Always
11.1 Project based learning 6% 17% 43% 24% 10%
11.2 Collaborative learning 15% 10% 34% 28% 14%
11.3 Cooperative learning 3% 10% 38% 34% 15%
11.4 Egblem‘bmd learn- 4% 11% 34% 34% 16%
11.5 Inquiry-based learning 11% 15% 33% 29% 12%
11.6 Game-based learning 13% 23% 34% 25% 6%

A series of analyses were performed using Spearman’s correlation since the Likert scale is ordinal.
This technique is often used in studies of human behavior, where the magnitude of the correlation is
of primordial interest (Bonett & Wright, 2000).

Spearman correlation testing was applied to the pairs of factors grouped under research question 1.
Active Learning Methodologies (ALM) factors were significantly correlated with each other (at the
0.01 level, 2-tailed) as expected.
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In addition, it seems reasonable to think that teachers who have previously innovated using other
methodologies or innovative practices are more likely to use new models such as FC. To confirm this,
the Chi-square test was applied, obtaining a significant relationship (sig. <0.000) in all of them, as
shown in Table 5.

Table 5. Relationship between having used other innovative pedagogies and the FC model

Teacher pedagogies and innovative practices Chi-square (bﬂiiti;'al)
Project-based learning 64.080 0.000
Collaborative learning 64.862 0.000
Cooperative learning 45.039 0.000
Problem-based learning 54.013 0.000
Inquiry-based learning 53.234 0.000
Game-based learning 79.713 0.000

Moreover, no significant differences were observed among the 3 countries, which suggests that
teachers who have innovated before are more likely to apply FC, regardless of the country of origin
or factors specific such as limitations, regulations, or culture of each country, although, of course, it
should be confirmed through more studies in other countries.

TEACHERS’ ATTITUDES TOWARDS THE INTRODUCTION OF THE FLIPPED
CLASSROOM

In these questions (items from question 13), as we asked about their opinion on flipped classroom,
we only analyzed the answers from teachers with experience in applying the method. In this case, the
sample was n=385, with 61 teachers from Hungary, 280 from Spain, and 33 from the Czech Repub-
lic. The sampling error with a confidence interval of 95% is 5.

Upon Spearman pair testing, all factor pairs were found to present a significant correlation at the 0.01
and 0.05 levels (2-tailed). The stronger correlations were “flipped classroom makes the teaching pro-
cess more enjoyable” (13.6) and “flipped classroom gives me a chance for professional development”
(13.7) with a Spearman coefticient of 0.69 in the described conditions, “flipped classtroom involves
and make students responsible for their own learning process” (13.9) and “tlipped classroom may
support a work-based approach” (13.10) with a Spearman coefficient of 0.71, and finally “flipped
classroom may support a work-based approach” (13.10) and “flipped classroom helps to develop
21st century skills in the students” (13.11) with a Spearman coefficient of 0.68. All three instances
address the fact that flipped classroom is a strongly practice-oriented methodology that transfers well
to the foundations behind most practice-oriented or learning by doing education, which is, after all,
designed to enable students to become practitioners.

Table 6 presents a descriptive summary of the results of research question 2 (RQ2). All factors ex-
cept one show an asymmetry clearly to the right. The only factor that presents a joint disagreement
score with a 24% score in disagree or strongly disagree is that “flipped classroom takes more class
time than traditional methods”. So, it could depend on the class time management, class planning, or
method used in the classroom. Therefore, although more research is needed, a factor to consider in
the development of teacher training on flipped classroom is the management of class time, as well as
the planning of time and the methodology used in the classroom.
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Table 6. Survey results for research question 2

TEACHERS’ ATTITUDES TOWARDS FC
Neither
S.urvey Factor Sfrongly Disa- agree, Jy—. Strongly
item disagree | gree or disa- agree
gree
131 g;dagogy is essential, not only technolo- 0% 20, 14% 44% 39%
13.2 :V};f;p\;ﬁe;g Z?i?;ir:m more inten- 0% 1% 12% | 57% | 30%
13.3 It enables parents’ involvement 0% 2% 19% 38% 40%
134 ]I; Cl;moﬂvaung in practice-oriented sub- 0% 1% 10% 449%, 44%
It makes the teaching process more en-
13.5 oyable 0% 1% 11% 46% 42%
13.6 ;togr'l;ﬁ;me a chance to develop profes- 0% 1% 14% | 48% | 37%
It will allow me to reuse and improve
13.7 . . 0% 2% 16% 47% 35%
learning materials year on year
138 E)jltlﬁz: ;;?Tf;;ﬁgems responsible 0% 1% 14% | 46% | 39%
13.9 It may support a work-based approach 0% 2% 13% 50% 35%
13.10 E:izz;ztfevem 21st century skils in 0% 1% 1% | 41% | 47%
It requires more class time than tradition-
13.11 al methods 1% 23% 28% 28% 19%

TEACHERS’IT SKIL.LS NEEDED FOR APPLYING THE FC M ODEL

Eurostat collects data on IT skills every year in European countries (Eurostat, 2016), but they are
data from the general population (not specific to the teacher) and about basic skills such as file and
folder management, use of word processing programs and spreadsheets, presentations, or photo
editing. For this reason, we added questions to the questionnaire (questions 15 and 16) about IT skills
based on the competency framework of DigCompEdu (Redecker & Punie, 2017), although not ex-
haustively due to the complexity of the questionnaire. Therefore, since DigCompEdu includes 22
competences organized in 6 areas, we chose those related to the dimension of digital resources. This
dimension includes the skills to select, create and modify, and manage and share content. The com-
petency levels used are from less to more level of proficiency of digital skills as follows: newcomers
(A1), explorers (A2), integrators (B1), experts (B2), leaders (C1) and pioneers (C2). Table 7 shows as
the ones presented beforehand, the joint results for Spain (n=434), Hungary (n=121) and the Czech

454



Villalba, Castilla, & Redondo-Duarte

Republic (n=61). For a better understanding, we show the collapsed levels: beginners (A1, A2), in-
termediate (B1, B2), and high level (C1, C2).

As shown in Table 7, the declared level of digital skills is, in general, intermediate, with no variations
exceeding 5% from country to country or from the collective set. This is in line with the data pub-
lished in Eurostat of the 3 countries where significant differences in any of the measured IT skills
are not evident (Eurostat, 2016). The biggest difference is in the use of software for photographic
editing with a difference of almost 10 points between Spain and the Czech Republic (Spain =
61.01%, Hungary = 58.81% and the Czech Republic = 51.44%).

As can be seen in Table 7, digital timelines, animations, and creation/use of blogs ate the skills in
which more than 30% of teachers declare having an initial level of competence. For the remaining
skills, the teachers surveyed placed themselves at an intermediate level. Therefore, we could affirm
that the teachers surveyed have an adequate level of basic digital skills to apply the model.

Table 7. Survey results for research question RQ3

IT SKILLS LEVEL
Survey Factor Newcomers/ Integrators/ Leaders/
item Explorer (a) Experts (b) Pioneers (c)
15 Basic IT skills 2% 78% 20%
16.1 Photo editing 13% 73% 13%
16.2 Multimedia (videos) 25% 65% 11%
16.3 Animations 34% 59% 7%
16.4 Blogs 33% 55% 12%
16.5 Concept maps 28% 61% 11%
16.6 Digital timelines 43% 48% 9%
16.7 Hypertext 29% 60% 10%
16.8 Presentations 5% 69% 25%
16.9 Social networks 10% 76% 15%

TEACHER TRAININGINEEDED TO APPLY THE FC MODEL

Table 8 shows the results from the descriptive analysis carried out to answer RQ4. Teachers generally
declare that all pedagogical and digital skills are important to a greater or lesser extent. The values for
null importance are not significant (<= 0.3%), and for little importance are also very low (<= 3.4%
in ICT and <= 1.1% in pedagogical competences). The asymmetry in all cases is clearly to the right.
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Although with minor differences, pedagogical training was considered more important that FC-
specific digital training, with the following factors considered highly important for more than half of
teachers: “Learn strategies to integrate into the home and in classroom phases” (58%), and “Design
of class activities” (53%).

Table 8. Survey results for research question RQ4

TEACHERS’ PEDAGOGICAL TRAINING IN FC

presentations

Survey Factor - Ni’: ¢ | Stightly | Somewhat | Moderately | Highly
e 5 toali“ important | important | important | important
141 | Preparation of FC 0% 4% 14% 35% 47%
lesson plans

14.2 ge ‘?lgn of class activi- 0% 2% 10% 34% 53%
Learn strategies to

14.3 integrate in home and 0% 2% 10% 30% 58%
classroom phases
Assessment of stu-

144 dents’ work in FC les- 0% 2% 20% 44% 34%
sons
Assessment of stu-

14.5 | dents’ processing new 0% 1% 19% 43% 36%
information at home
Managing the collabora-

14.6 tion of students in class 0% 0% 16% 39% 45%
time

147 | Problem-solving team- 0% 1% 16% 38% 44%
work strategies

TEACHERS’ ICT TRAINING IN FC

Sur N Slightl Somewhat | Moderatel Highl
urvey Factor important | , gty >omewha coderately |- gy
item at all important | important important important

Creating, editing and

14.8 publishing attractive 0% 5% 18% 34% 44%,
learning content
Find quality, free and

14.9 meaningful educational | 1% 3% 15% 31% 50%
applications
Designing interesting

14.10 and attractive digital 0% 5% 17% 32% 46%

Table 9 presents the color-coded correlation table for Spearman pairs in Research Question 4 (RQ4).
The blue sections are internal correlations between pairs of factors inside the two blocks in which
RQ4 is divided: “Teachers’ Pedagogical Training in FC” (TPT) and “Teachers’ ICT Training in FC”
(TTIT). Correlations higher than 0.30 are presented in yellow and those higher than 0.50 in green. As
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in the previous questions, Spearman pair testing all factor pairs were found to present a significant
correlation at the 0.01 and 0.05 levels (2-tailed), with an average score of 0.43. The most significant
results are (Spearman coefficient greater than 0.5) those of “Preparing FC lesson plans” (14.1) and
“Designing class activities” (14.2) at 0.59, “Designing class activities” (14.2) and “Learn strategies to
integrate in home and in classroom phases” (14.3) at 0.60, “Assessment of students’ work in FC les-
sons” (14.4) and “Assessment of students’ processing new information at home” (14.5) 0.61, and
“Managing the collaboration of students in class time” (14.6) and “Problem-solving team-work strat-
egies” (14.7) at 0.58, for TPT factors. These correlations can be segregated into ones which describe
the creation and curation of content, and those devoted to the layout of classroom strategies and
assessment. Both of these are recurring concerns between instructors during their first experiences in
flipped classroom as described in O’Flaherty & Phillips’ (2015) literature review.

Table 9. Spearman correlation map for research question 4

14.2 14.3 14.4 14.5 14.6 14.7 14.8 14.9 14.10

From the analysis of the open question about which other competences they consider important to
apply FC, no conclusive results were extracted. Results showed that there is a very uneven landscape
in pedagogical training, with some instructors asking for very basic training and resources and others
considering mean well beyond a basic scope, such as streaming real-time video.

ICT INFRASTRUCTURES NEEDED BY VOCATIONAL SCHOOL TEACHERS FOR
THE IMPLEMENTATION OF FC

Table 10 summarizes the results (by country) of items 17 and 18 on the classroom resources that
instructors have available for their lessons. Results for Spain and the Czech Republic are on par,
showing that computers with Internet access in class are commonplace for both countries. Hungary
falls behind in most aspects. Item 21 reveals that there are computers in Hungarian classrooms, but
that these must not be connected to the Internet. Also, high-speed Internet access is particularly
common in Spanish institutions (78%), with Czech schools falling behind by 10 points (68%) and
Hungarian schools by another 10 (58%). Regarding other devices provided by schools, digital camer-
as, tablets, and drawing tablets are infrequent, particularly the latter two.
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Table 10. Segregated descriptive contingency map for research question 5

Hungary (n=121) Spain (n=434) Cz“glfgf)“bhc
RQ5 Respondents
Mainly Mainly Mainly Mainly Mainly | Mainly
no yes no yes no yes
Corr;puter with Internet ac- 51% 49%
cesss
101 ? 0, 0, 0, 0, 0, 0,
(17) Does your Digital camerar 69% 31% 44% 56% 53% 47%
school pro-
vide... Drawing tablet? 72% 28%
Tablet? 74% 26% 62% 38% 72% 28%
Presentation set (computer +
projector)?
(18) Do you
have access to | e ractive board? 46% 54% 44% 56% 36% 64%
your classroom
work for...
High speed Internet access? 42% 58% 22% 78% 32% 68%
DISCUSSION

In this section, we will try to answer the research questions posed initially.

As explained above, one of the factors reported in the literature as influential in the use of educa-
tional technology is the positive attitude towards innovation. Based on this, we asked teachers for
their opinion about the use of innovative methodologies, in particular, active methodologies due to
their relation to flipped learning. According to Prince (2004), active learning consists of instructional
methods characterized by engaging students in the learning process. Therefore, we asked teachers
how often they used the more common active methodologies named in literature: project-based
learning, collaborative and cooperative learning, problem-based learning, inquiry-based learning and
challenge-based learning (Gil, Montoya, Herrada, Bafios, & Montoya, 2013; Johnson et al. 2014;
Prince, 2004). According to the results of the study carried out in these 3 countries, there is an incli-
nation towards the application of FC in teachers from technical schools who have used other innova-
tive practices before, such as project-based learning, collaborative and cooperative learning, problem-
based learning, inquiry-based learning and game-based learning,

On the other hand, the second research question asked about the attitudes teachers have towards the
introduction of flipped classroom as a new innovative teaching methodology. All the factors, collect-
ed from the literature and presented to the teachers in the questionnaire, showed positive results,
except for one of them in which there was no agreement: FC takes more class time than traditional
methods. The reasons could be related to each teacher’s class time management, class planning, or
the method used in the classroom, even with the teachers’ experience applying the model. In line
with this, as one of the two most important factors for the necessary training to successfully apply
the model, teachers have considered the design of class activities, as well as the integration of work
done at home and in class. This result suggests teachers’ concern for the design of class activities,
which could be motivated precisely by the need to learn to reduce the class time required in the ap-
plication of the model. More research is needed on how the use of some methodologies or others
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influences these aspects of the model in order to facilitate a successful implementation. Another

important conclusion, according to the Spearman coefficients obtained in the results (Table 5), is that
the FC model is clearly oriented towards practice and is, therefore, part of the educational methodol-
ogies commonly known as learning by doing, thus having a high applicability to vocational education.

The following research question (RQQ3) was trying to find out the level of digital skills of teachers
who have applied the method. According to the results, most of the teachers consulted had an in-
termediate proficiency level of skills. This allows teachers and schools to know what proficiency level
of digital skills teachers need before applying the method.

We also asked teachers who had applied the model in what pedagogical and digital competencies of
FC other teachers interested in implement the model would have to be trained. All pedagogic and
ICT competences presented to teachers for their training in FC were considered important. Accord-
ing to the Spearman coefficients of correlations obtained in Table 9, the training needs of teachers
can be grouped into the following categories: planning of the FC lesson, content creation/curing,
teaching the class, and student assessment. This grouping provides a possible structure for the design
of training courses for the FC method according to the phases that teachers must follow to convert a
traditional lesson into an FC lesson, or it provides the necessary topics to be dealt with in different
teacher training courses.

Finally, we asked about the ICT infrastructures technical school teachers need to implement FC.
According to the results, most teachers used a computer with an Internet connection to implement
the model. Digital cameras, tablets, and drawing tablets are infrequent, particulatly the latter two. All
these elements serve as tools to create the materials tailored to each class instead of having to rely on
the research of outside resources that adapt to a class’ syllabus (Smith & McDonald, 2013), which
can be a problem for those teachers who need to create new resources because they do not have the
necessary infrastructure to do so in their schools.

CONCLUSION

Formal education is going through a period of crisis in Europe, which is leading many teachers to
search for new methodologies and teaching practices that improve student learning and motivation.
One of these models is the flipped classroom. This research is aimed at contributing to successfully
implement the model by providing schools and managers with the factors which influence the adop-
tion of the model. We have defined a framework to support the process of adoption of the flipped
classroom model in technical and vocational schools through a complete literature review and a
quantitative analysis of a sample 634 answers of teachers from Hungary, the Czech Republic, and
Spain to confirm (or not) these factors. Among these factors are pedagogical training and digital skills
that teachers need to be able to apply the FC model successfully.

Firstly, we have collected, from the literature, the factors influencing the use of technology in the
classroom, with the aim of finding out which are specifically for the use of flipped classroom in
vocational education. According to the literature, these criteria are teacher training, level of resources,
teachers’ pedagogy and practices, teachers’ attitudes, teachers’ ICT competences, and positive atti-
tudes toward innovation. Research questions to find out the particular factors for the use of the
tlipped classroom in vocational education have been stated and validated using description and facto-
rial analysis with the aim of reducing the factors to the set of the most important. Results from the
questionnaire to 634 teachers from Spain, Hungary, and the Czech Republic showed that teachers in
those participating countries use active methodologies, and their attitudes toward the flipped learning
is positively confirming all but one of the factors collected from the literature. In addition, teachers
answered that they had an intermediate level of ICT skills, meaning that they can identify and assess
suitable resources, create and modify resources using at least some advanced features, and they can
effectively share resources. We can conclude that they have an appropriate level to apply the flipped
classroom model, although some training could be useful in photo and video editing, crea-
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tion/edition of animations, blogs, and use of hypertext. Regarding the pedagogical and ICT training,
teachers confirmed the collected factors from the literature and consider pedagogical training more
important that ICT training. Finally, the infrastructure needed to apply the model was defined. Span-
ish and Czech schools have the required infrastructure to apply the model. However, Hungarian
schools are far behind them in almost all factors and require an initial investment in ICT infrastruc-
ture before the implementation of the model. In addition, although Spanish and Czech schools have
the basic infrastructure, some schools lack the needed infrastructure to create new resources.

We hope this framework can help managers and technical and vocational schools that so wish to
carry out a smooth and successful implementation of the model. The framework includes other
methodologies or active pedagogical practices that teachers who have applied FC have also used pre-
viously. Therefore, this information can be used by schools in the selection process of teachers who
carry out pilots and subsequently be mentors to their peers in the implementation of the model.
Likewise, the framework includes both the required attitudes of teachers, the basic and specific digital
skills to implement the model, as well as the pedagogical training necessary for the teachers to suc-
cessfully implement the model. All this can help managers to know what training their teachers re-
quite to be able to implement the FC model, and the content managers/ctreators to know what com-
petencies must be included in flipped classroom teacher training courses.

In addition, it is worth highlighting that teachers considered pedagogical training very important in all
the aspects explored. Among them, the most important was how to design in-class activities and how
to integrate the work done at the home and in the classroom. Moreover, teachers thought that the
educational digital competences presented were very important in all the steps of the FC model,
from planning to assessment. Moreover, from the results, we could draw a possible structure for the
design of the training courses for the FC method according to the phases that teachers must follow
to convert a traditional lesson into an FC lesson: planning of the FC lesson, content crea-
tion/curating, teaching the class and student assessment.

The model is currently being implemented in schools in Spain, Hungary, and the Czech Republic
using the results obtained here under the framework of the European project FlipI T!—flipped class-
room in the European Vocational Education”, ERASMUS+ Strategic Partnership (2015-1-HUO1-
KA202-013555). After verifying the criteria obtained in the framework in each of the participating
schools, as a first step, an online course has been created using the competences obtained in this
framework, both pedagogical and ICT. Once the course is completed, the teachers will carry out a
pilot project to use the model. We hope the framework is useful to other researchers in order to im-
plement the model in other countries and extend it with other criteria to obtain a validated interna-
tional framework. This study is a first step toward determining the factors needed for the adoption
of the flipped classroom model in technical schools. More studies using alternative data sources and
methods are needed to obtain a definite model to support this adoption since FC has proved to be a
very successful model for motivating students. We hope these results pave the way for schools who
want to adopt the FC model and for focusing teaching training in the competences as part of this
work detected.
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APPENDIX

The questionnaire used in the study consisted of the following questions:

PERSONAL DETAILS

Your country (Hungary / Spain / all European countties)
Age group (22-28; 29-35; 36-44; 45-54; 55+)

Gender (Male, Female)

Teaching experience (years) (0-5; 6-15; 16-25; 25+)
Your subject category?

A

. Natural sciences

. Social Sciences

. Computer Sciences

. Economics

. Languages

. Arts

. Physical Education

. Technical Engineering
. Medicine and Health
Other, please specify: ......

WORKING ENVIRONMENT
6. Your school type
e Jower vocational school

e vocational high school
7. Number of students at your school

® less than 200
201-500
501-1000
1001-3000
more than 3001

8. Number of teachers/educators in the school

e less than 20

e 21-50
e 51-100
e 101-300

e more than 301
9. Conditions for Innovation in Teaching

9.1. Fully | Partially Not at
all

Does your curriculum allow you, as a teacher, to innovate with teaching methods?
Does your School encourage you to be innovative in a similar way?

Do you feel any demand from students to change current teaching practices?
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9.2. a like-minded group within your you are left to do so on your own.
If you do innovate, then School will provide mutual support.

10. Describe any innovative techniques you use at your School

11. Do you use the following pedagogical methods in your class?

Always, in Often, almost Sometimes, in Rarely, I have applied this =~ Never
every lesson in every lesson | some part of some method and use it for a
subjects specific part of one subject
Project-based
learning

Collaborative
learning
Cooperative
learning
Problem-based
learning
Inquiry-based
learning
Frontal instruc-
tion
Game-based

learning

Implementation: radio buttons, one choice per lines

12. Have you used and know well the flipped classroom model?

13. (Only visible for those who have used and know well the flipped classroom model).
Please, share your degree of agreement with the following statements:

My opinions, ideas: ................... ..

Strongly Agree Neither Disagree Strongly
agree agree, of disagree
disagree

1. The pedagogical methodology is essential; it
is not only about introducing technology

2. It helps me to collaborate more intensively
with my students (e.g. the students can give
me technical support, like video recording)
3.1 can facilitate the parents to discuss the
learning content with the students at home
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4. Using technology (like video on a working
process) could be very motivating in practice-
oriented vocational subjects

5. It makes the teaching process more enjoya-
ble not only for the students but for me as
well

6. FC gives me a chance for professional
development - to compose easy to understand,
highly motivating learning packets is a chal-
lenge what I like

7. 1 will be able to reuse and improve the
learning materials year on year

8. With FC I have a chance to involve and
make students responsible for their own
learning process

9. FC may support a work-based approach in
teaching vocational subjects

10. It helps to develop 21st-century skills in the
students

11. It takes much more class time than tradi-
tional teaching methods.

12. Not all of the students have tools for
watching videos or reading the online text.
13. It complicates the evaluation of the stu-
dents

14. If you were to take part in an FC training course, what would be the most important
competences to be developed?
Rank: 5=highly important, 4=moderately important, 3= somewhat important,
2=slightly important, 1 =not important at all
5 4 3 2 1
Preparing FC lesson plans
Designing class activities
Learning strategies to integrate into the home
phase with the activities in the classroom.
Assessment of students’” work in FC lessons.
Assessment of students’ processing of new in-
formation at home.
Managing the collaboration of students in class
time.
Understanding a range of methods to support
problem-solving team-work.
Creating, editing storing attractive learning con-
tent, and publishing them on the web.
Finding quality, free educational applications
(offline & online) for learning, practice, creating,
etc.
Designing interesting and attractive digital
presentations.

15. What level of IT skills do you think you have?

Beginner level (A): I know how to use a computer for basic tasks (startup and shutdown, storage files, work
with folders, windows, etc.), connection to the Internet), surfing the Internet and basic use of the Office Suite
(word processing, spreadsheets, e-mail)

Intermediate level (B): I know how to use the Office Suite generally, manage a computer as an advanced user,

online collaboration tools, social media sites, edit images and websites.
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Advanced level (C): I know how to conduct administrative tasks on a computer, use the Office Suite package,
online collaboration tools, create videos and images, and use social media sites, all at a professional level. I can

assess content and provide guidance to colleagues.

16. Are you trained on how to create, edit and publish the following digital media?

Newcomer (Al): I make a little use of the Internet to find resources, I cannot modify them either sharing
resources.

Explorer (A2): I make basic use of digital technologies for finding resources, I can create and modify using
basic tools and managing resources using basic strategies.

Integrator (B1): I can identify and assess suitable resources using basic criteria, I can create and modify using
advanced tools, and I can effectively share using basic strategies.

Expert (B2): I can identify and assess suitable resources using complex criteria, I can adapt advanced digital
resources to a concrete learning context, and I can share professionally.

Leader (C1): I can comprehensively identify and assess suitable resources, considering all relevant aspects, I
can create, co-create and modify resources according to the learning context using a range of advanced strate-
gies, and I can digitally publish self-created resources.

Pioneer (C2): I promote the use of digital resources in education, I can create complex, interactive digital

resources, and professionally publishing self-created digital content.

Al A2 B1 B2 C1 Cc2

Digital pictures

Videos

Animations

Blogs

Concept maps

Digital timelines
Hypertext, embedding
different media elements
Presentations

Social networks

17. Does your school provide the following tools?

Yes, always, for Yes, but Not at all I have my own
all teachers difficult to get
1t
Computer with Internet access
Digital camera
Drawing tablet
Tablet

Other, please specify: ......

18. Do you have access to the following I'T tools/features for your classroom work?

For every lesson Only for IT Occasionally Not at all
lessons
Presentation set (computer + projec-
tor)
Interactive board
High-speed Internet access

467



The Flipped Classroom in Vocational Education

Poor Internet access

19. Are the following tools available for students in the school after official lessons?

Yes, at any time Yes, occasionally Not at all
Computer
Digital camera
Drawing tablet
Tablet
Internet access

20. In the Flip-IT project, we will develop an online FC course for teachers in 2018. If you
are interested in taking part, please provide your e-mail address.
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