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This study analyses the use of a flipped classroom to develop the ‘learning to learn’
competence in the university context. This research was conducted on a subject
about Applied Teaching Methodology included in the Physical Activity and Sports
Science degree at the Polytechnic University of Madrid (Spain). A total of 110 uni-
versity students (mean age 21.6 + 3.0 years) participated in the research and were
divided into two groups: one group (44 students) received an intervention based
on the traditional method (with theoretical classes and resolved questions) and
the other group (66 students) received an intervention using the flipped classroom
method; self-perception of the level of development of the ‘learning to learn’ com-
petence was analysed before and after the intervention. The design involved two
groups that followed different types of teaching (traditional vs. flipped classroom)
X two moments in time (before and after).

This study did not find any significant differences between the traditional and
flipped classroom method, in the perception of the development of the ‘learning
to learn’ competence.

Keywords: flipped classroom; ‘learning to learn’ competence; self-management of
learning; self-evaluation of learning; self-knowledge as an apprenticeship

Introduction
Education based on competences

Over the last three decades, the development of competence systems, accompanied by
the escalation in information and communication technologies, and the globalisation
process, has had multiple repercussions in the world of education (Climént 2010).

In the early 2000s, more and more European countries made efforts to shift from
solely knowledge to a broader competence approach in national curricula. The adop-
tion of the 2006 Recommendation on Key Competences for Lifelong Learning and its
annexed European Reference Framework of Key Competences for Lifelong Learning
was therefore very timely to support this process and provide a common reference
document (European Commission 2018).
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This tendency for education based on competences has led to the establishment of
education laws in the different European countries to foment its development.

Thus, in Spain, with regard to the pre-university level, the Organic Education Law
and Royal Decree 15/13/2006 of 7th December stipulates the need to develop compe-
tences, defining this term as

‘the capacity to use knowledge and abilities, in a transversal and interactive man-
ner, in contexts and situations which require the intervention of knowledge linked
to different learning, which implies understanding, reflection and discernment
bearing in mind the social dimension of each situation’. (p. 43058).

Similarly, the present Organic Law 8/2013 of 9th December on the improvement of
educational quality insists on the importance of developing basic competences deter-
mining that

“The simplification of curricular development is an essential element for the trans-
formation of the educational system, a simplification which, according to the
European Union guidelines, should provide solid knowledge of the content that
guarantees the effective acquisition of the basic competences’. (p. 8)

The Organisation for Economic Cooperation and Development (OECD),
Definition and Selection of Competences (DeSeCo) project had quite a significant
influence on the work on competence frameworks in the European Union, both in
numerous member states and in the debates and collaboration at the European level
(Rychen and Salganik 2001). It defined the aim of key competencies as contributing
to a successful life for individuals and a well-functioning society and the project
classified key competences into three broad categories (using tools interactively,
interacting in heterogeneous groups and acting autonomously).

The key competences that have been established include that of ‘ learning to learn’.
This competence implies possessing the abilities to determine one’s own learning and
be able to learn in an increasingly efficient and autonomous way depending on one’s
own objectives and needs (Carretero and Fuentes 2010). Hofmann (2008) refers to
‘learning to learn’ as a competence that allows people to become more effective, flexi-
ble and self-organised learners in a variety of contexts.

An overview of competence definitions in the international competence frame-
works shows that the ‘learning to learn’ competence means ‘ability to use knowledge
and information interactively’, ‘analytical and critical thinking’, ‘autonomous learn-
ing skills’ and ‘problem solving’ (European Commission 2018).

Currently, most students still come from environments in our educational system
that are characterised by teaching using a vertical and hierarchical discourse which
demands that the students reproduce its academic knowledge. This concept of learn-
ing and teaching is incongruent with both current social demands and the intended
aims of the new educational paradigm (Salmeron and Gutierrez-Braojos 2012).

With regard to the university context, the educational activity proposed by the
European Higher Education Area (EHEA) makes the student the protagonist,
emphasising active, autonomous, critical and reflexive learning (Herrero 2014).

The implementation of these competences implies an enormous challenge for
teachers as they are expected to find strategies to integrate these competences into their
different curricular subjects (Trier 2003; Voogt and Roblin 2012). All of which has led
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to the appearance of new methodologies, resources and material, new areas and time
periods from those traditionally used until now in the classroom (Herrero 2014).

In designing active methodologies to favour training in competences, the challenge
is to extend the methodological repertory by attempting to thoroughly understand the
possibilities offered by the different strategies and to proceed by experimenting with
their application in teaching practice, thus adopting and adapting these methods to
circumstances and possibilities (Fernandez-March 2006).

Likewise, learning methods based on teaching using technological means have been
used with high expectations and the idea that they would increase students’ motivation
and facilitate learning the content presented (Lee, Lim, and Grabowski 2010).

Flipped classroom

The flipped classroom method is one of these new methods and consists of invert-
ing the order of the traditional class in such a way that the students can see the
content of a topic in the virtual classroom and then carry out activities and prac-
tical exercises later on in class to consolidate this content (Bergmann and Sams
2014). Bergmann and Sams (2014) define this new concept by explaining that what
traditionally was done in class is now done at home and what traditionally was
done as homework is now done during the classes. Chis ef al. (2018) explained that
the flipped classroom is a student-centred pedagogy in which students complete
pre-class work (e.g. watching a video clip, searching online for certain information)
to gain basic knowledge, and class time is dedicated to activities that promote the
application and mastery of this knowledge.

In this respect, this technology helps to improve student engagement in terms of
the time spent on a task, quality of effort and student involvement (Shah and Barkas
2018). In addition, the flipped classroom could improve students’ motivation and help
them to manage the cognitive load (Abeysekera and Dawson 2015).

However, despite the fact that a priori this may seem a simple model, it is import-
ant to devise a suitable design and correctly implement the method for it to be effec-
tive (Khanova et al. 2015).

This new method has aroused great interest in the educational community as it
combines the use of technological material on the one hand and the development
of autonomy on the other. In particular, in the university context, advancing digi-
tal technologies within the higher education sector are challenging both the peda-
gogical stance of traditional didactic teaching seen for decades within universities
and at the same time offering dynamic and innovative opportunities for student
learning (O’Flaherty and Phillips 2015). In the traditional didactic approach where
academics transmit knowledge as expert teachers to students, the latter have been
treated as empty vessels passively absorbing information, wherein their interests are
diminished and diverse learning styles are disregarded (Betihavas ef al. 2016; Lage,
Platt, and Treglia 2000).

In this way, the strategy of flipped learning requires the autonomy of the stu-
dents because they have to watch video lectures outside the classroom. Research
conducted on university students showed better management of their time with
the flipped classroom method (Kim 2018). In this respect, some research revealed
several barriers to the full adoption of the flipped model, such as the students’
passive learning habits, and the busy schedules of part-time students who were not
always able to properly review the study materials in advance of the synchronous
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class (Chen et al. 2014; Zainuddin and Attaran 2016). This model then puts more
responsibility for learning on the students so that they can work towards mas-
tery of the material (O'Flaherty and Phillips 2015). In this sense, flipped learning
enables an individual to develop the competence of ‘learning to learn’.

However, despite the strong willingness of academics to engage in the redesign
of their students’ learning experiences using the flipped classroom (O'Flaherty
and Phillips 2015) and the popularity of this new method, there are currently not
enough scientific investigations that permit the suitability of the flipped classroom
to be confirmed as a method for all areas and educational levels (Abeysekera and
Dawson 2015; Kashada, Li, and Su 2017). Thus, it is necessary to carry out research
that makes it possible to analyse the development of competences using active
methodologies.

The aim of this study was to estimate the relationship between using the flipped
classroom methodology and the traditional method and the perception of the devel-
opment of the ‘learning to learn’ competence in higher education. The hypothesis is
that ‘students who learned through the flipped classroom methodology increase their
perception of the development of the “learning to learn” competence’.

Method
Participants

The study involved a compulsory third-year subject on Applied Teaching Method-
ology from the Degree in Physical Activity and Sport Sciences, during six classroom
sessions (one unit) of the first semester of the 2017-2018 course. A total sample of
169 students filled out the questionnaire; however, 59 of them filled out only one of
the parts (either before or after the intervention) and therefore they were excluded
from the analysis. Of the 110 remaining students, 66 (16 women and 50 men) received
the flipped classroom methodology and 44 (9 women and 35 men) received the tradi-
tional methodology. The mean age of the students was 21.6 years [standard deviation
(SD) = 3.0].

Design and procedure

In many situations in educational research, it is not possible to randomly assign sub-
jects to a treatment group (Ary et al. 2010). In the present study, it was not possible to
reorganise the classes to accommodate the research study. For this reason, the study
had a quasi-experimental design in which one group received a traditional pedagog-
ical intervention (control group) and the other an intervention using a flipped class-
room approach (experimental group).

There were two teachers. Each teacher had two groups (one control and one
experimental group). The students were distributed into two groups, one of which
received the content using a traditional classroom method, in which they were given
theoretical classes and resolved questions. The other group received the content using
the flipped learning strategy so that the students had to watch video lectures out-
side the classroom that had been uploaded to the subject’s web space and read Pow-
erPoint material. Then they received practical classes with activities in which they
worked on the content using problem solving, quizzes and a discussion group. The
students had never used the flipped classroom method before this research; therefore,
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the experimental group received guidance on how to be a flipped classroom-student
before the intervention through video lectures containing theoretical content on
flipped classroom methodology.

Each of the groups was measured using the instrument (see below) before and
after the intervention.

Therefore, the design is of two independent groups (the two traditional groups
were merged and the two flipped classroom groups were also merged for the sta-
tistical analysis) that followed the different types of teaching X two moments in
time (before and after).

Instrument

The scientific community already knows and assumes that the adaptation of tests is
not merely a linguistic matter, and that it requires the conjunction of cultural, con-
ceptual, linguistic and metrical aspects that have to be analysed from both analytical-
rational and empirical perspectives (Muiiz, Elosua, and Hambleton 2013).

For this reason, to comply with the aims of the present research and to measure
the self-perception of the level of development of the ‘learning to learn’ competence
in the context of the Spanish University, an instrument was used that had been
developed and validated for this population: the questionnaire ‘Self-perceived level
of development of the “learning to learn” competence in the university context:
a proposed measuring instrument’ drawn up by Mufioz-San Roque et al. (2016).
The instrument has been applied to a sample of 458 college students. It has three
factors (learning management, self-assessment and the self-learning process as
a learner) and nine items: items 1-4 for learning management; items 5 and 6 for
self-assessment; and items 7-9 for the self-learning process as a learner. The answers
referred to a Likert-type scale from 1 to 6, where 1 was ‘little developed’ and 6 was
‘highly developed’. Cronbach’s alpha reliability coefficient was 0.88. Exploratory
and confirmatory analyses were conducted to validate the theoretical model and
reliability indices, and the suitability of the structural model was determined to
justify the validity of the instrument (Mufioz San Roque et al. 2016). After the par-
ticipants gave their consent to participate in the study, we proceeded to administer
the questionnaire.

Data analysis

The Mann-Whitney U test was used to analyse the scores on the questionnaire
(ordinal variables: Likert scale from 1 to 6). Cohen’s d was used to express effect
size, with values of 0.2, 0.5 and 0.8 to express small, medium and large effects,
respectively. The values of the three resulting factors (see Mufioz-San Roque et al.
2016) were submitted to a 2 (within groups, time: before and after) by 2 (between
groups, pedagogical intervention: traditional and flipped classroom) repeated
measure analysis of variance (RM ANOVA). Shapiro-Wilk’s and Levene’s tests
showed normal distribution and homogeneity of variances, respectively. Partial
eta-squared depicted the effect size, with values of 0.01, 0.06 and 0.14 for small,
medium and large effects, respectively (Cohen 1977). Significance level for all anal-
yses was set at alpha = 0.05. SPSS V. 24 and jamovi V.0.9.5.16 programs were used
to perform the statistical analysis.
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Results

The values of the three factors on the questionnaire were similar across the types of
pedagogical interventions (Figure 1). Accordingly, RM ANOVA confirmed no signif-
icant effect for pedagogical intervention on learning management [F(1,108) = 2.98,
p = 0.087, 771,2: 0.03], self-evaluation of the process [F(1,108) = 2.13, p = 0.147,
,7p2: 0.02] or self-knowledge as a learner [F(1,108) = 0.34, p = 0.564, np2= 0.00].

As shown in Figure 1, pupils reported higher values of learning management after
the intervention, an RM ANOVA revealed the main effect of time [F(1,108) = 6.66,
p = 0.011, ;7p2= 0.06]. Yet, these effects of time were not found for self-evaluation
[F(1,108) = 1.27, p = 0.263, 77,,2: 0.01], or self-knowledge measures [F(1,108) = 1.02,
p=0.314, 77,,2: 0.01]. Finally, the RM ANOVA did not reveal an interaction between
the type of pedagogical intervention and time for any of the factors on the question-
naire (Figure 1).

Table 1 presents the scores of the participants in the different items on the ques-
tionnaire. Before the intervention, differences between traditional and flipped class-
room were found in ‘I am able to have a certain control on how I learn’ (U = 1081,
p=0.016, d=0.44) and ‘I organise my studying setting realistic objectives’ (U= 1125,
p = 0.037, d = 0.44). After the classes, differences remained only in ‘I organise my
studying setting realistic objectives’, with a smaller effect size (U = 1138, p = 0.047,
d = 0.40).
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Figure 1. Values of the questionnaire factors by type of pedagogical intervention, before
and after. Error bars represent standard error of the mean.
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Table 1. Mean (M) and standard deviation (SD) of the scores relative to perceived development
of the ‘learning to learn’ competence by type of pedagogical intervention (flipped vs. traditional)
before and after the intervention.

Items Before After

Flipped Traditional  Flipped Traditional

M SD M SD M SD M SD

1. T am able to have a certain 433 092 * 470 0.73 4.52 1.01 4.77 0.72
control on how I learn

2. I organise my studying setting 4.03 1.10 * 448 0.88 421 1.16 * 4.64 092
realistic objectives

3. T establish times for study 430 1.25 423 1.12 444 1.23 430 0.93

4.1 am able to use different strategies 3.91 1.20 419 1.20 4.09 1.18 440 1.14
5.1 can check during the task if itis ~ 4.15 1.13 441 097 426 1.04 4.52 1.09
responding to the objectives I have set

6. I can check if the results 4.33 0.90 448 1.07 4.38 1.08 4.64 1.04
correspond to the objectives I set at

the beginning of the task

7.1 am aware of my level of 4.80 0.92 5.00 0.78 4.82 0.90 5.05 0.71
knowledge and my particular

method of processing information

8. T am able to identify my study 4.83 0.95 4.64 092 476 1.16 4.89 0.78
habits and can suitably describe them
9. I am aware of my virtues and 5.05 0.83 5.02 0.73 5.03 1.05 5.16 0.75

difficulties when I am studying
or learning

Note: *p < 0.05

To examine the actual effect of the pedagogical intervention on the participants’
scores, we calculated the difference between the before and after scores for each item
for every participant, and then compared those scores by pedagogical intervention
(traditional vs. flipped). The Mann—Whitney U test did not reveal a significant differ-
ence across groups for any of the items, with p-values ranging from 0.137 for ‘I am
able to identify my study habits and can suitably describe them’ to 0.913 for ‘I am
able to use different strategies’.

Discussion

We aimed to compare traditional versus flipped classroom methodology in the per-
ception of the development of the ‘learning to learn’ competence in higher education.
To this end, we measured the management of the learning process, self-evaluation of
the process and self-knowledge as a learner (Mufioz-San Roque ez al. 2016) before
and after the pedagogical intervention.

The development of key competences needs to start at an early age and to con-
tinue throughout life. Measures to improve competence development need to reach
all learners, independently of their background and individual capacities (European
Commission 2018).
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Different authors and institutions are recommended to incorporate self-assess-
ment of students in this process to know their opinions about the development of the
competences (Salcines ez al. 2018).

Students did report higher values of learning management after the intervention,
but regardless of the methodology. In fact, results indicated that none of those factors
showed a clear variation as a function of pedagogical intervention. Likewise, while the
traditional group reported higher scores in some of the items (i.e. ‘I am able to have a
certain control on how I learn’ and ‘I organise my studying setting realistic objectives’)
either before and/or after, it did not show systematic variations in learning rate across
time for any of the items composing the questionnaire. In other words, the values of
items and factors suggest that both methods (flipped classroom vs. traditional) might
produce similar results in acquiring ‘learning to learn’ competence.

The present findings are in line with the previous research on flipped class inter-
ventions among university students. For instance, the study by Morgan et al. (2015)
found no significant differences in the self-evaluation of knowledge between the
traditional method and flipped classroom. Kim (2018) did not find differences of a
flipped learning course with regard to student satisfaction. In another recent study
employing epidemiology master students, performance between flipped and tradi-
tional methods was similar with regard to quantitative assessment of the course
(Shiau et al. 2018).

Some of the authors have provided some explanation of the absence of differences
among methodologies. Despite some of the advantages of adopting the flipped class-
room methodology such as students’ general positive feelings and greater satisfaction
and engagement, this methodology is not exempt from some problems, such as pas-
sive learning habits, heavier workloads and lack of time to review the videos at home,
particularly among part-time students (Chen et al. 2014; Kim 2018; Zainuddin and
Attaran 2016).

Results of our experiment and aforementioned studies can be understood in the
framework of non-significant difference (Russell 1999). This well-documented phe-
nomenon raises doubts about the (usually overestimated) benefits of the alterna-
tive methods of education based on the use of new technology in conjunction with
blended or online instruction over the traditional classroom. Research suggests that
score grades and student satisfaction are similar between traditional and alterna-
tive methods, and that they are mediated by other exogenous factors such as type
of technology, available time of students, course design and so on (Russell 1999).
In this sense, we highlight the need for the publication of educational works finding
non-significant differences between instructional methods in order to avoid the pub-
lication bias. Otherwise, published works in favour of either traditional or alternative
technology-based classrooms would lead to misguided conclusions.

Limitations

This study is not exempt from shortcomings. First, while we measured the perceptions
of the students in acquiring the competence of ‘learning to learn’, we failed to record
the actual scores of the participants during the intervention. Collecting both percep-
tions and scores would provide a better picture of the teaching-learning process. The
study was also limited by the short time available for the intervention because it was
only performed during six classroom sessions.
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For further research on this subject, future studies should be conducted during
one complete year and should increase the sample size (involving students from the
first to the last years). This might be enough time to see a difference between students
using flipped classroom and traditional lectures. It would also make it possible to
analyse the difference between freshmen and experienced students as more experi-
enced students probably have developed study habits that might be difficult to change
later, especially if these habits were developed by having only traditional lectures.

Conclusion

We can conclude that this study did not find any significant differences between the
traditional and flipped classroom methods, in the perception of the development of
the ‘learning to learn’ competence. However, given the controversy that exists between
the results of the present study and the results of different investigations, it is neces-
sary to carry out more research using the flipped classroom method in order to be able
to present scientific evidence to corroborate the influence of the flipped model in the
university context.
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