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Abstract  
Flipped classroom is a form of active learning that requires students participation in learning activities. 
This innovative method that allows for flexible classes transforming the student into a proactive 
participant with self-evaluation capacity. Active learning strategies are student-centred instructional 
activities that requires students to ‘do things’ and think about and reflect on what they are doing. The 
preparatory phase of the class, as well as the precise instructions offered to the student, are 
considered critical for the success of the flipped classroom design, as they serve to adequately 
prepare students for productive participation in face-to-face sessions. The effectiveness and success 
of this methodology is influenced by these factors. 

The purpose of this study was to determine the effectiveness of the flipped classroom approach to 
diverse teaching experiences in Higher Education. The approach to flipped learning has been carried 
out in two levels, initially in the development of a laboratory practice and then in the learning of a 
theoretical subject. 

A total of 70 undergraduate students divided into two academic courses have participated in the study. 
Academic performance and training satisfaction were investigated. Results indicated substantial 
differences in training satisfaction between the two groups, with the students in the practice laboratory 
group performing significantly better. The analysis of the impression of the students in the 
development of this activity has been taken into account. In both cases the students propose 
improvement actions of the experience. 

This study provides certain ideas on how to propose this active learning at higher levels of education, 
leading to guidelines to planning and designing teaching activity in a context of flipped learning.  
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1 INTRODUCTION  
Flipped classroom is a form of active learning that requires student participation in learning activities. 
Active learning strategies are student-centred instructional activities that requires students to ‘do 
things’ and think about and reflect on what they are doing.  

This technique has grown in popularity in recent years as a mechanism of incorporating an active 
learning environment in classrooms and academic activities that requires students' participation in 
learning activities both before and during face-to-face sessions. In this context, pre-class learning 
activities are considered critical for the success of the flipped classroom design, as they serve to 
adequately prepare students for productive participation in face-to-face sessions [1]. However, this 
active preparation of the classes is considered at first as an inconvenience for the students who are 
used to a traditional teaching model and tend to lack time management skills and have difficulties in 
maintaining a regular study pattern. Therefore, it is very important to understand students' regulation 
of learning flipped classroom in a context. This difficulty is increased when that pre-class preparation 
must be done in working groups. Previous studies carried out by our group in collaborative work 
experiences have allowed us to to detect that although it is true that group work requires the active 
participation of all students and that this is sometimes difficult to achieve, students value it positively 
[2]. 

In essence, it is anticipated that students will complete assigned pre-class tasks on time and with a 
high degree of regularity. However, meeting this requirement can be challenging for students who 
have difficulties with regulating their learning [3].  

Proceedings of EDULEARN19 Conference 
1st-3rd July 2019, Palma, Mallorca, Spain

ISBN: 978-84-09-12031-4
4789



Definitely, flipped learning can be considered more of a complement, rather than a substitute, to the 
traditional collegiate classroom because it allows classroom time to be geared more toward active and 
collaborative learning. 

In this paper, we investigate the implementation of a flipped approach to teaching and learning in Food 
Science and Technology Degree. This study was conducted on two levels initially in the development 
of a laboratory practice and then in the learning of a theoretical subject. 

2 METHODOLOGY 
A total of 70 undergraduate students of Food Science and Technology Degree divided into two 
academic courses have participated in the study.  

Two experiences have been carried out in consecutive years (2017-2018; 2018-2019) with the same 
students in two different subjects (Food Biotecnology and Food Technology). In the first experience, 
the flipped methodology was applied in a practical laboratory session and in the second one in the 
preparation of a power point presentation of a food technological innovation topic (Fig 1.). 

 
Figure 1. Diagram of the proposed activities with the flipped methodology 

As described in the diagram, students are provided with documentation to prepare the face-to-face 
activity. The work is done in groups of 3 students in both cases. 

The laboratory practice is evaluated through a questionnaire related to the knowledge acquired. And 
the theoretical class is evaluated pre-class and post-class also by means of a questionnaire. In 
addition to try to analyze the impression of the students, a survey of the activity's assessment is 
carried out at the end of the activity.  

The survey models are reflected below (Fig. 2 and 3). Students were polled on their opinions about 
the flipped classroom activity in order to determine if they perceive some relevant aspects of this 
methodology, such as personal involvement, degree of difficulty and working group. Throughout the 
work, a comparison of both levels of applicability will be made describing key aspects that help to 
strengthen the bases of this type of learning.  

The activity proposed the first course (practice class) was the first time that this group of students was 
raised. However, the preparation of the theoretical class was already the second year, with which the 
students already have previous flipped learning experiences. 
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Figure 2. Survey for students about the flipped activity proposed in practice class 

In addition to completing the questionnaire, open questions were included such as:  

• Indicates the difficulties and benefits of using this teaching system versus a traditional one. 
• If, in addition to the texts provided to the students, they have been provided with another type of 

information which they believe could have been useful. 

• Is there any other topic in which the implementation of this methodology could be interesting? 
• Additional comments about this type of activity. 

 
Figure 3. Survey for students about the flipped activity proposed in theoretical class 
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3 RESULTS 
The analysis of the results allows to establish a comparison of the implementation of this type of 
learning, focusing on the main difficulties expressed in this regard. This will analyze of the impression 
of students and the perception of teachers through the evaluation of knowledge and skills acquired. 

3.1 Students perceptions of Flipped Classroom  
In the flipped experience carried out by the students to prepare a practical class (Fig. 4) the results 
allow to observe a very positive evaluation in three aspects: 

- Effective participation of all group members 
- Consolidation of knowledge  
- Autonomy of learning 

 
Figure 4. Perception of the students about their learning experience in practical class  

However, there are a significant percentage of students who have a neutral or even negative response 
to their learning process, compared to a traditional method that the teacher provides a script to 
perform the practice and does not require a prior preparation to the laboratory class. In addition the 
students consider that the experience improves learning, however they do not consider to the 
possibility of extending this methodology to the whole subject. This aspect is related to the lack of 
regularity presented by students mentioned in numerous works. 

The results of the theoretical class presented in the form of flipped classroom presents also a good 
acceptance by the students (Fig.5). Emphasizes the great acceptance of the power-point format as a 
facilitator of learning. The development of this type of format allows to synthesize the information of 
the documentation provided and to express the knowledge in a fast way. To enhance traditional 
pedagogical practices in higher education power point is the format more employed in class. Power- 
point has changed much of how professors engage their students and present their subject matter. 
This format is used by the teacher to develop a passive learning of the student. However, in this study 
the students are those who elaborate the power point. 
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Figure 5. Perception of the students about their learning experience in theoretical class  

3.2 Teacher evaluation of Flipped Classroom activities 
Students' grades when using a flipped classroom is generally superior compared to a traditional 
teaching method (Fig. 6). Likewise, an acquisition of knowledge is observed by comparing the pre-
class and post-class evaluation (Fig. 7).  

 
Figure 6. Distribution of scores of the students in practical class 

This corroborates that this type of learning is interesting as a complement to traditional learning, 
strengthening knowledge. 
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Figure 7. Distribution of scores of the students in theoretical class 

The pre-class questionnaire is done when the students have worked on the information at home 
previously. And the post-class qualification occurs after the face-to-face class in which students use 
the power point to put the information found in common. In other words, they elaborate the face-to-
face class, with the teacher directing the activity. In those students in which the pre-class score is 
insufficient, the face-to-face class has allowed to consolidate knowledge and improve the grade. 

3.3 Improvement actions  
In all cases the students have been asked about the possibility of improving this type of activity. In all 
cases the students have been asked about the possibility of improving this type of activity. Overall, the 
aspects to be improved described by the students were focused on the documentation that is provided 
to the students for the preparatory phase of the classroom. The students for the improvement of the 
activity demand, more information on the subject, videos, talks, books, additional slides, educational or 
explanatory web pages, specialized magazine and more scientific articles. In addition, the students 
also indicate that it would be interesting for the improvement of the activity to provide a general 
scheme of the subject to facilitate to facilitate searching for more information.  

4 CONCLUSIONS 
In view of the results obtained, satisfactory results have been obtained from the application of the 
flipped classroom methodology in higher levels of education, both in practical and theoretical classes. 
Although in most cases students' learning is facilitated, these activities imply additional work for the 
student.  

The main conclusions obtained are the following: 

• The students positively value the flipped classroom experience, however due to the personal 
effort that implies, they consider it only as a complement to traditional learning. 

• The evaluation of the learning results to be allowed to observe an improvement of the students' 
grades with flipped classroom. 

• The students demand as an improvement of the activity faster information search formats such 
as videos, which largely substitute the scientific articles. 
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