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Abstract 
The Flipped classroom methodology is becoming increasingly prevalent at the primary and secondary 
education levels. At the university level, the feasibility and tests of this learning methodology are 
progressively being carried out, it is in this context that the work presented in this article has been 
carried out. The objective of this article is to analyze the experience on Flipped class in a theory group 
with 75 students, taught during the course 2016-17, in the subject Programming 1 of the Degree on 
Computer Engineering of the University of Alicante. It was proposed to use the flipped methodology 
instead of the traditional classroom during the 15 weeks of the first semester. 

In this article, starting from the methodological proposal Flipped, a review of different experiences on 
Flipped classroom in the university level is made. Next, the Flipped classroom scheme and the 
technological base that has been used in the methodological experience with this group are 
established. We compare the results of evaluation obtained in this group with the results of groups 
taught by the same faculty in previous years and, in addition, the opinion of the students obtained 
through an anonymous survey is provided. To finish this work, the positive and negative aspects of the 
methodological experience are analyzed from the point of view of the teaching staff, and the 
guidelines are provided in which future experiences can be advanced. 

Keywords: Flipped Classroom, Learning Methodology, Study Case, Evaluation. 

1 INTRODUCTION 
The flipped class methodology has its origin in distance education. By advances in information 
technology, new training modalities have emerged, such as electronic learning, blended learning, 
mass education, such as MOOC (Massive Open Online Courses), etc. 

Among the first works on the teaching methodology of flipped class are those made by Lage, Platt and 
Treglia [1] In the teaching of the subject of Economy and the professors Jonathan Bergmann and 
Aaron Sams [2], [3] In the subject Chemistry, proposed "flipped" the way students work, transforming 
conventional classes into supervised class. In supervised classes, the work previously assigned to 
students is reviewed based on videos of theoretical content for previous study at home and basic 
exercises. 

The flipped-class methodology also called Flipped-Teaching or Flipped classroom [4] consists in 
inverting the classic teaching model, replacing the conventional master class lesson with a set of 
online materials, which can be videos, readings, etc., that the student must consult or visualize, prior 
to the classroom sessions. The classroom sessions are transformed into essentially practical 
sessions, with individual or group activities, where the teacher acts as a guide [5], [6]. In this way, the 
inverted class is a teaching method in which the roles of teachers and students change: The master 
class is moved to the student's home, the student works in with the material provided by the teacher 
for later in the class group approach specific issues, practical aspects that may have special difficulty, 
teamwork and other more collaborative dynamics [7], [8]. 

In this paper, we present a flipped class experience during the first semester of the 2016-17 course at 
the University of Alicante, the group in which this methodology was used was on the Degree in 
Computer Engineering of the Polytechnic School. The subject given to this methodology is 
Programming I (P-I), mandatory of the first course consists on 6 ECTS taking the following skills: 
Know how to analyze problems to resolution by a computer and design algorithms that solve, 
implement algorithms using structured programming techniques, know and learn to use a high-level 
language, know the implications of the work of programmer, individually and as a member of a team. 
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This article details the experience of the P-I group for the application of the Flipped-Classroom 
methodology in the group and the results obtained. The aim of the experience is to encourage active 
learning and outside the classroom, the students, so that they can reach the classes with the material 
worked and more willing to solve the activities that arise. 

Also, it is intended that both students and teachers establish an adequate planning of activities, 
avoiding peak work as much as possible. For this, the students must organize and plan their 
dedication to the subject and the teachers must select the contents, develop the resources and realize 
an optimal organization, programming and temporal planning. 

2 MAGISTRAL VS FLIPPED CLASSROOM 
As discussed above, in the flipped class model, the teacher provides the materials of each session 
prior to the group session, preparing different types of activities with which to verify the students' 
understanding of the contents. In this way, in the classroom sessions, the teacher will be able to clarify 
the most complex concepts, to attend individually the students and to promote the commitment of the 
students with their own learning. 

In Fig. 1 and Fig. 2, the schemas of class preparation are shown by both teachers and students in the 
classical method and the flipped method. As can be seen in the diagrams, in the inverse method 
students study the concepts and solve exercises before the group class. 

 
Figure 1. Classical Classroom Scheme 
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Figure 2. Flipped Classroom Scheme 

3 STUDENTS OPINIONS 
At the end of the course, a questionnaire was sent to the students asking them about the flipped 
methodology, specifically regarding the motivation, there were five groups of answers, in numbers it 
was balanced among all:  

• "It is motivating, but some practices are difficult to do without having a previous explanation at 
least brief" 

• "It has been motivating to see how each time was able to perform more types of problems" 

• "It discourages trying to do something that you have hardly explained to you" 

• "No, since this requires a greater effort on the part of the student and in many cases, there is 
not enough time to dedicate" 

• "I do not think it's an appropriate method" 

The average acceptance of the method flipped by the students obtained an evaluation of 2,5 on a 
scale of 1 to 5, being 1 for poor assessment and 5 for very good evaluation. These ratings should be 
considered to improve the way of flipped class is implemented. 

4 SUBJECT RESULTS 
Fig. 3, shows the results of evaluation of the subject taught with the flipped methodology during the 
course 2016-17 are presented, the group had 75 students. Of these, they exceed the subject 28, 
which is 40% of them. 
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Figure 3. Qualifications grouped students in the course 2016-17 
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To have a comparative view of these results with those and previous years taught using the classic 
methodology class, we have collected the data of the subject during the courses 2012-13 to 2015-16, 
can be seen in Fig. 4 and cumulatively in Fig.5. Summary Programming 1 Subject Scores

!"#$%&'!()*(+*, !"#$%&'!()*,+*- !"#$%&'!()*-+*. !"#$%&'!()*.+*/ !"#$%&'!()*/+*0
Leaves * * - * ,
Fail ,, ,/ ,1 ,2 --
Good *0 () *0 *, *.
Excellent , ( ) *- *,
Distinction ) - ) ( )  

Figure 4. Qualifications grouped during courses 12-13 to 16-17 
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Figure 5. Students who pass or fail the course during the courses 12-13 to 16-17 

 
Figure 6. Percentage of students who pass or fail the course during the courses 12-13 to 16-17 

Reviewing the data presented in Fig. 5 and Fig. 6, we can observe that the results of the 2016-17 
course with inverse methodology are like those obtained in previous courses in which a classical 
methodology has been followed. 

5 CONCLUSIONS 
A synthesis of the inverse class experience has been made throughout the article. Turning the class 
around, encourages proactive students, but in view of some of their opinions, there are also students 
who are pushing the previous model to learn from it. We believe that we must continue to move 
forward in the flipped class, to change the mentality of both teachers and students. There are some 
disappointments with flipped class, the student and the teacher should refocus approaches to improve 
learning outcomes. 
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