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Abstract 
Can Flipped Classroom or Flipped Learning strategy be applied with different teaching 
methodologies? Can these methodologies be used simultaneously through the whole semester? Many 
authors have found that students are usually more receptive to a certain type of methodological 
strategy rather than another. This involves thinking of the choice of the appropriate method. In 
addition, once the method evaluation procedure is carried out, it is possible to think about whether 
students with lower grades would obtain higher grades when applying another pedagogical model. 
The scientific literature also shows that motivation is a primary factor in teaching-learning processes. 
So what is the most appropriate technique for not demotivating students in the classroom? If students 
have different learning styles, it is evident that the best results will be given in those cases where 
teaching method and learning style coincide. This turns into an increase in the teaching-learning 
efficiency. 

Then, is it possible to adapt the teaching to the different learning styles of students? In this case, how 
do you guide their assessment? This document provides different educational solutions. At the same 
time presents the advantages and disadvantages from the viewpoint of its implementation in the 
classroom. It is a certainty that the use of a methodological mix within the Flipped Classroom 
approach may be the appropriate strategy. This results in an increase in the teacher-student and the 
student-student interaction. The motivation factor of students is also increased. In addition, the use of 
these teaching strategies simultaneously allows developing multiple competences, abilities and 
transversal skills within the degrees, encouraging the student's complete development. 

This paper presents an interdisciplinary experience of applying several teaching methodologies 
(Problem-based Learning, Case-Method, Simulation-based Learning, Role-Playing, Puzzle-based 
Learning, Game-based Learning, Blended Learning, etc.) in different university degrees (Engineering, 
Optics and Optometry, Medicine and Veterinary Science). All subjects are based on the Flipped 
Classroom teaching approach. The incorporation of these techniques in the classroom is usually 
simple. The obtained results show a remarkable improvement over the last years. The benefits of the 
method allow obtaining conclusions and answers to the series of questions developed. At the same 
time, it allows thinking on the success of the Flipped pedagogical model. 

Many authors have cited the relevance of ICT in the Flipped Classroom teaching approach, pointing 
out its influence on student learning. Today the mobile phone is the main information processing 
device and every student carry one. Today nobody argues the fact that the introduction of ICT in 
teaching has brought many benefits and advantages in education, making learning easier for students 
and improving their efficiency. There are several free online tools (Socrative, Kahoot, EDpuzzle, 
PlayPosit, Google Apps for Education, Rubrics, QR Codes, etc.) that, whatever the context treated, 
can be applied in the classroom or outside it regardless of the methodological technique used. All 
these tools and technological applications must be at the service of the teaching goals that arise in 
each moment. 
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1 INTRODUCTION 
In recent years, a new concept has emerged inside the educational scenario: "flipped classroom". This 
pedagogical approach has achieved a significant mention in academic world [1]. Although the 
technology integration in the classroom has changed important learning aspects, a methodology is 
needed to coordinate the teaching-learning process. Thus a change has occurred in the nature of 
higher education. The idea has been to introduce the latest technology and methodologies in the 
university classroom. These strategies allow to achieve a much more interactive and meaningful 
learning. This integration has a double perspective. On the one hand, optimize the teaching-learning 
process, disclose their knowledge and improve student academic training. On the other hand, the use 
of new methodologies in the classroom can significantly increase student interest, increase learning 
and motivation, and improve teachers' work. Figure 1 shows different learning models and their most 
relevant characteristics (learning pyramid). 

 

Figure 1. Bloom’s taxonomy and the flipped classroom. 

Flipped Classroom pedagogical approach consists in that the students prepare certain contents of 
learning outside the classroom, usually as homework. Thus it is possible to perform other academic 
tasks much more practical in class [2]. The objective has been to improve student learning. The 
before-class time is dedicated to the study and preparation of the different academic tasks in order to 
obtain a previous knowledge. Then the in-class time is dedicated to fostering an interactive learning 
and to develop critical thinking. Undoubtedly, the implementation of this educational strategy improves 
the student motivation and increases their participation in the classroom. Although at present this 
methodology has received much attention, it has not been developed a relevant research on the 
different techniques that can be used during its implementation. Moreover, the use of computer tools 
has allowed the classroom sessions to be more interactive and attractive. 

In this paper a multidisciplinary innovation experience based on Flipped classroom pedagogical 
approach complemented with various learning methodologies and active-collaborative activities is 
presented. The purpose is to use different learning techniques simultaneously, in order to adapt to the 
learning style of students. The implementation of this strategy has allowed to speed-up the learning 
process. The usefulness and effectiveness of each of the learning methods has also been contrasted. 
As result of the incorporation of different learning methodologies it has been possible to promote a 
series of educational experiences that enhance the teaching-learning process. So this method has 
facilitated the interaction and knowledge construction. 

2 DIFFERENT LEARNING METHODS 
In the case mentioned here, different active and collaborative methodologies were incorporated into 
the classroom, such as: Problem-based Learning (PbL), Challenge Problem (CP), Case Method (CM), 
Simulation-based learning (SbL), Learning by-doing and Experience-based Learning (EbL), Puzzle-
based Learning, Role-Playing… (List is endless). In all these strategies the student has an active and 
interactive role. Simultaneously these activities were complemented by online tasks, to be developed 
by students out of the classroom, as Webinars (seminars on specific topics), YouTube video viewing, 
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on-line questionnaires, concept test (knowledge test) and theory pills (brief summaries of contents). 
Besides, the course is supported by many multimedia resources and video demonstrations. Moodle 
has been used as an educational platform and information repository for students. Although this 
learning model it is not new; it integrates the advantages of e-learning method (multimedia resources, 
interactive simulations…) with some aspects of traditional method (face-to-face interaction). The 
integration of this series of educational techniques allows the instructor to have a broad vision of 
knowledge and skills acquired by students during the academic year. Must be noted that professor 
has a major feedback on the learning process of the students. 

It is also important to remember that according to the latest European directives; the amount of hours 
that a student dedicates to a subject is rigorously fixed (also referred to as European Credit Transfer 
System, ECTS). In addition, the adoption of these methodologies introduces a considerable overhead 
in terms of assessment and preparation for teachers. The integration of different methodologies 
combines classroom activities (face-to-face) with virtual activities (on-line) seeking an appropriate 
balance between them. This method provides more flexibility in class (main advantage), although the 
changes in the strategies, contents and learning environments require more advanced assessment 
methods. These techniques allow developing a more wide evaluation method, in comparison with 
other more traditional methods. Flipped Learning has become an important concept in higher 
education. It is an effective idea to acquire knowledge if students are motivated. 

2.1 Problem-based Learning (PbL) 
Problem-based learning (PbL) structured medical education has been used by North American 
medical schools for more than 60 years. Now is used all over the world and it appears to have become 
the preferred pedagogical strategy in higher education worldwide. Project-based learning emerged as 
a modality also adapted to the particularities of the engineering field. At present PbL is extended to all 
fields of knowledge (medicine, engineering, economy, law, architecture, etc.). Proponents of the 
approach argue that it has been the most important innovation in professional education and keeps on 
being the subject of continuous researching especially in the use of ICTs. 

This learning strategy allows students an opportunity to integrate knowledge across subjects and 
simultaneously learn critical problem-solving skills. In PbL, the knowledge construction relies in the 
fact that, to solve a problem, a case or a project that is presented by the teacher, students must be 
guided through the process of discussion, research and practical application of knowledge to actually 
obtain the expected outcome; to solve the problem. In general, Problem-based learning claims that 
solutions are obtained on the basis of collaborative work among students, working in groups with the 
support and guidance of the facilitator. This method focuses in learning, research and critical thinking 
by students related to a topic, where the teachers perform as facilitators and guides toward problem-
solving but not as an absolute authority that only transmits information. The teacher role is not limited 
to the transmission of information, but to the orientation and monitoring of students to ensure the 
compliance of the learning objectives, promoting the gain and development of transferable skills that 
will couple with the conceptual baggage to achieve the final product: a graduate or postgraduate with 
developed unparalleled cognitive and learning skills and competences [3]. 

PbL is definitely an educational innovation method characterized by an active learning of the student, 
adequate to the development of skill and competences essential for his future profession and 
represents an excellent opportunity of curricular integration. There are many variants of PBL 
depending on the field of knowledge but all the students follow a 7 step process to solve the problem, 
as Schmidt summarized [4]: 

− Clarifying terms and concepts not readily comprehensible. 
− Defining the problem. 
− Analysing the problem. 
− Structuring and choice of initial hypotheses related with the problem. 
− Formulating learning objectives. 
− Searching for Information. 
− Synthesis and test the newly acquired information and preparation of the report on acquired 

knowledge. 
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2.2 Case-Method (CM) 
The case method was developed to respond to the problems and limitations of traditional teaching 
techniques. Although it has been used for more than 40 years, it is considered a modern methodology, 
when it is compared with the traditional. In this strategy students define their own learning objectives 
through cases or different scenarios, which simulate real situations that can be found in their 
professional life. This methodology is used in many disciplines and has a very important role in Law, 
Business, Medicine and Veterinary. Case study is a stimulating way to learn since students work with 
real situations. Thereby, the integrated learning in the student is emphasized. The objective is to show 
the relevance of a particular case study in a realistic context. For this technique to be successful, the 
case studied must be authentic, interesting and adapted to the students' previous knowledge. The 
purpose is to generate discussion and stimulate self-learning. 

 
Figure 2. Different stages that constitute the analysis and study of cases. 

The case study is an active learning technique, which implies the exhaustive analysis of the facts and 
the proposal of solutions and alternatives. To obtain maximum performance it is necessary that the 
student prepare each case individually. Subsequently this case is discussed by the student team 
before its participation in the class-discussion organized by the instructor. It is a process that 
increases learning due to the contributions of the students in the classroom and the solution proposed 
by the teacher. This strategy contributes to improving the learning process, being more solid and 
creative. The purpose is to develop an inductive learning model from experience. It also promotes 
more effective contextual learning and long-term retention. 

2.3 Puzzle-based Learning  
One of the basic skills that every student must acquire is to be able to work in a group. The use of the 
"puzzle" methodology allows teamwork to be developed. The materials and contents are divided in 
different parts, all of them complementary each other.  Team working is achieved by gathering the 
students into groups with the same number of persons than pieces from the whole puzzle. Experts 
explaining, discussions among experts, discussion among group members are activities that can be 
programmed in order to increase the attention, explanation, comprehension and collaboration skills. 

 
Figure 3. The real world requires continuous learning and the acquisition of professional skills. 

The method can be accomplished through an individual and previous study process (that can be 
achieved by homework) and subsequent content integration (teamwork at classroom). Therefore, it is 
a method that fits perfectly the "Flipped Learning" dynamic. It also allows to develop different abilities. 
Through the role as students they are able to study, understand, discuss and assimilate information, 
concepts and processes. As teachers, they can explain those to the other members of the group. 
Through these roles, students are able to think (critically), reason (logically), communicate (ordered) 
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and transmit (once understand and assimilated) knowledge and skills to others, which are themselves 
other skills they should gain. 

2.4 Simulation-based Learning (SbL) 
In last decade, a new concept “simulation-based learning” (SbL) has emerged inside the scenario of 
educational technology. According to some authors simulation-based learning philosophy allows to 
achieve a deep learning [5]. This learning methodology combines classroom activities (face-to-face) 
with simulation activities (online), through educational software, seeking an appropriate balance 
between them. Now learning is student-centered by applying an active-collaborative strategy. The 
results show as the methodology provides three main advantages: it facilitates training in technical 
and personal competences; students are faced with solving real problems; active-collaborative 
learning is facilitated through the integration of teaching and research. 

This method provides more flexibility in class (main advantage), although the changes in the 
strategies, contents and learning environments require more advanced assessment methods. This 
new learning style is defined as the integration of traditional classroom strategies together with 
simulation applications, see figure 4. Today this educational methodology has an important role to 
supplement, not replace, not exclude, the traditional form of learning. Simulation-based Learning [6] 
has proven to be a very effective way to motivate students in the basics courses. In this sense, the 
incorporation of methodologies such as Simulation-based learning allows to achieve a more significant 
learning and to develop other educational competences in the students such as: formal and informal 
learning or social and technical abilities. Applications focused in simulation-based learning (SbL) or 
experience-based learning (EbL), allow to speed-up the learning process; this facilitates the design 
and implementation of active strategies in the classroom. 

 
Figure 4. Some Examples in the simulation software and graphical interface.  

Understanding leakage currents distribution and differential protection system. 

Simulation-based learning allows to develop a more wide evaluation method, in comparison with other 
more traditional methods. It can also identify not only the knowledge of the student, since it questions, 
analyses, synthesizes, but also checks their progress. Also it allows to provide students a motivating 
tool that helps to develop the content of the subject in major depth. Thus it is able to manage this 
knowledge to apply them to similar situations in real life. The utilization of this learning strategy has 
also allowed to increase the analysis level of the students. 

2.5 Challenge-Problem (CP) and issues 
Skills and abilities that modern society demands to its future professionals constitute a fundamental 
aspect that should be considered in the design of any educational strategy. In this new context, the 
concept of professional skills constitutes the essential function in the professional world, and thus it 
becomes a factor of any educational model. According to some authors challenge-problem philosophy 
is inspired by constructivist theories of Piaget [7]. At the same time with the application of this 
educational technique the student develops another class of generic and transverse competences. 
Thus it constitutes an educational strategy that develops a collaborative learning focused on real 
approach. Figure 5 shows a typical example of Challenge Problem in engineering. 

A dynamic element in the learning of the students is the utilization of a didactic motivating strategy that 
is capable of creating the intention of learning. The objective is to show the students the relationship 
between the basic theoretical concepts and the practical reality that they can find in their future 

5055



profession, though it is in a very simplified phase. Factors to consider in that methodology are the 
curiosity, notion of the challenge and the relevance of the raised problem. The professor role changes 
from knowledge transmitter to guide in the process of knowledge acquisition, tutor or simply mediator 
in the learning of students. However, it is doubtful if the students are able to perceive the amount of 
knowledge they have acquired with the application of these new active methodologies. 

From the professor viewpoint, challenge-problem is valued positively, since it offers a reflexive vision 
of the education. It also allows to provide the student with a motivating tool that helps to develop the 
content of the subject in depth. The results indicate that this strategy increases educational efficiency 
and provides greater motivation for students. Moreover, it has been demonstrated that these activities 
are important in educational context of subjects such as physics and engineering. The purpose of this 
experience is to attract, inspire and educate the doctors and engineers of the future. 

 
Figure 5. Challenge Problem Methodology. An example of Challenge Problem provided  

to students for its later analysis and resolution outside the classroom. 

2.6 Experience-based Learning (EbL) & Learning by-doing 
From the earliest days of engineering education, instructional laboratory lessons have been an 
essential part of undergraduate and, in some cases, graduate programs. The emphasis on 
laboratories has varied over the years. Most science and engineering educators believe that the 
learning by-doing and experience-based learning of the science laboratory is a necessary supplement 
to the relatively passive experiences of reading textbooks and listening to lectures that comprise a 
large part of the student experience in universities. In addition, it was noted that the use of this 
teaching and learning methodologies may bring some advantages especially with regard to research 
and clarify doubts in real time. Advocates of experimental laboratories and advocates of simulation 
have debated during years. Advocates of real and experimental learning always have argued that 
students need to be exposed to learning situations in real environments. While advocates of the 
simulations indicate that the physical laboratories are expensive and they represent a wasteful use of 
resources (laboratories take up space and student time). It should be mentioned student preferences 
emphasizes the simulation format. 

Numerous authors [8] indicate that virtual and remote labs can be effective educationally; however 
their effectiveness can vary with the student abilities or with learning style (cognitive or constructive). 
In addition it has been shown that the use of these learning methodologies introduced a more 
meaningful learning. The incorporation of laboratory tools is a factor that increases student motivation. 
At the same time, the students have acquired major number of competences that are valued positively 
for the business sector. Thereby the teacher becomes a knowledge transmitter that students can 
consider necessary. Also the teacher has a higher feedback on the teaching-learning process of 
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students and it can correct learning errors during the educational process. This facilitates the 
knowledge construction since the contents are acquired faster. Main objective is to keep the emphasis 
on practical skills and competences. As well as engaging students through active experimentation. 

Learning by-doing and experience-based learning is a very effective idea to acquire knowledge, if the 
students are well motivated. Although in this case the professor must be very attentive and detect if 
the students have a negative dynamic of “test and error”. Without thinking enough about the results 
obtained and essential questions related to the diagnosis and testing of the system. This technique 
allows developing a more wide evaluation method, in comparison with other more traditional methods. 
In addition it allows identifying not only the knowledge of the student, but its management to apply it to 
different situations in real life. An environment is generated where the students not only receive 
information; also they investigate, contrast, experience and communicate their results. Experience-
based learning, learning by-doing and project-based learning allows students reach a much more 
significant learning assuming, in turn, the responsibility of their own learning. 

2.7 Role-Playing (RP) 
Role-playing is a technique that allows students to explore realistic situations. During role-playing the 
participants (two or more) represent a person. It is similar to theatrical dramatization. Students interact 
with other people in the classroom in order to implement different strategies and develop experience. 
It has the particularity of being a cooperative and interactive game in which all its participants are 
actors and spectators at some point in the process. Depending on the activity, the students can play 
different roles (which they will probably have in the future) and be part of the conversation or the 
opposite interaction. The participants act and present their ideas. Subsequently there is a period of 
reflection and discussion on interactions, such as alternative ideas and possible situations. Thus the 
student obtains a contrasted experience and is also able to understand the situation from the 
"opposite" viewpoint. Both options provide the possibility of significant learning. 

Simulation and role-playing exercises are one of the oldest educational methods, used for training in 
many disciplines and even in professional fields. This strategy improves students' critical, analytical 
and reflective capacity as well as their ability to resolve conflicts. Role-playing facilitates the 
understanding of theoretical content. It stimulates and motivates from the experiences. It forces to 
thinking and to solving situations in a creative way. In this methodology student work on aspects such 
as interpersonal relationships, motivations and emotions that often appear in decision making. Role-
playing is a very flexible teaching approach because it requires no special tools, technology or 
environments. However, technology can provide significant advantages and even new possibilities for 
using this approach as a learning activity. At the simplest level of technology, voice recorders, video 
cameras and smartphones allow to record and to store classic face-to-face exercises for further study 
and analysis. Another advantage of using technology is that it can enable external participants to take 
a part in the role-playing. 

3 INTERACTIVE TOOLS AND RESOURCES 
In this section different ICT tools and multimedia resources that facilitate the teaching sessions are 
presented. The objective is to achieve a more interactive learning. This series of activities include the 
use of mobile devices, quizzes and games. Thus it constitutes a good interactive teaching tool. The 
incorporation of these educational tools in the classroom allows to increase the student motivation 
factor. The application software is free and allows rapid deployment. It is compatible with any browser 
(it is possible to operate from the cloud) and also it can be applied to any type of mobile device, such 
as a laptop, tablet or smartphone (iOS, Android and Windows Phone). 

This experience does not involve economical cost, since mobile devices belong to students and 
teachers. The instructor prepares a session with questions related to the basic knowledge. In turn 
each student uses his own mobile phone to give the answer to the respective question. The method is 
based on open-source and easy-to-use tools. Similarly, it must also be specified the large number of 
educational applications that exists on the market. So it has been necessary to develop a detailed 
analysis to select the most useful and most effective. Some multimedia resources and educational 
tools used during the implementation of Flipped Classroom methodology are described in this section. 

Socrative and Kahoot are free software applications that can create online questionnaires in order that 
the students respond in real time (questions and answers) through the mobile device. The results are 
obtained immediately and they can be shown to students at the end of the test. Thus applications 
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mentioned here constitute good interactive tools. These tools are very simple and intuitive, and require 
only a few seconds to start the session. It does not require great technical knowledge. The student 
responses and their score are presented visually through a chart or diagram. The students receive 
personal feedback on their personal device. 

AnyMeeting, Join.Me and Skype are videoconference tools. The use of this type of communication 
resources has expanded in the education sector to be free software. These applications facilitate the 
organization of online seminars (webinar or web-conference) and meetings (webcast). Its use is 
simple and intuitive. These programs offer very versatile collaborative resources (global chat, shared 
whiteboard, files access, etc.). 

Evernote and OneNote are free applications that allow the creation of e-portfolios. These cloud 
applications are mainly used to organize information through a virtual notebook. It also incorporates a 
wide range of functions and tools. Its use is relatively simple and intuitive. This educational resource 
allows to keep the different academic tasks and notes relating to the subject updated and organized. It 
is also possible to develop a formative evaluation. The interface is simple and friendly because it is 
based on a basic text editor. The applications also allow to incorporate reminders, notices or task lists. 
Personal notebooks are always private and fully controlled by the user. In each note is possible to 
translate our ideas incorporating text, images, audio, drawings, manuscript notes, etc. 

DirectPoll, SurveyMonkey or Poll-Maker are different applications that can be used to make quick 
surveys or questions. Basic question and answer (Q&A) systems that is very interesting for really 
quick use. Quick surveys and polls have the ability to know the students engagement and progress. 
Also it allows to the students to get feedback about their knowledge and skills achievements. The use 
of smartphones and tablets for these purposes is easy and the Q&A process is in real time. Through 
suitable software the students change their mobile devices in clickers, survey answering machines, or 
push buttons. Students don’t need an account to join. The results can immediately be showed to the 
class so the students can evaluate their achievement. 

Google Apps offers a powerful toolbox that can be used to build rich collaborative environments. This 
platform has a diverse group of applications that can be applied to education, such as: Google-Drive, 
Gmail, Calendar, Docs, Search engine, Forms, Slides, etc. So these apps allow for example to store 
information in the cloud, communication, schedule activities, develop collaborative tasks, information 
search, etc. Applications are free and facilitate student academic tasks. 

RubiStar, Rubric Builder, iRubric or Quick Rubric are online tools that allow you to create rubrics in a 
simple and free way for use in the classroom. These templates allow to automate the evaluation of the 
students. The different tools are especially useful when complex, imprecise or subjective aspects need 
to be assessed. Thus it is possible to assess the learning degree, knowledge and competences 
acquired by students. The rubric is useful for establishing clearly and precisely the elements that 
constitute a particular learning activity. Thus the teacher has good feedback from the contents that 
were assimilated by students 

EdPuzzle, PlayPosit, Windows Movie Maker or Movenote are other applications destined to the 
development of audiovisual materials. Programs allow recording video lessons, fractionate a video 
and insert questions about the fragments seen recently. These tools are more versatile and can 
incorporate different multimedia resources. Thereby students see the video of the lesson carefully 
because they have to answer a series of questions later. Its use is relatively simple and does not 
require deep technical knowledge. 

QR codes (Quick Response codes) are two-dimensional bar codes characterized by storing a great 
amount of information thanks to an array of points. In order to be able to decipher the information it is 
necessary to have a QR code reader and Internet connection. A QR codes collection related by topics 
is a useful tool, especially if students work autonomously in the classroom. 

4 SUSTAINABILITY OF THE PEDAGOGICAL STRATEGY 
Nowadays the learning methods in the higher and further education are under a constant review 
process. Applications focused in blended-learning allow to speed-up the learning process; this 
facilitates the design and implementation of active resources in the classroom. Flipped Classroom 
pedagogical approach has achieved significant mention in academic circles in recent years. Flipped 
learning is a very effective idea for students to acquire knowledge, if they are well motivated. 
Undoubtedly, the implementation of this educational methodology improves the student motivation and 
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increases their participation in the classroom. Educational innovation strategies shown in this paper 
are economically efficient, sustainable and transferable to other subjects and knowledge disciplines in 
technical degrees. The resources and tools necessary for its implementation are free and widespread 
used inside the educational community. In many cases, because they are free software applications 
and have an easy access. With new technology is very easy to access to usual educational platforms 
(Moodle) and not only from the university but from virtually anywhere; due to wireless network and 
smartphones (u-learning). 

5 RESULTS AND CONCLUSIONS 
In this paper different methodologies, ICT tools and multimedia resources that facilitate the teaching 
sessions are presented. The objective is to achieve a more interactive learning. Over the recent years 
an important change has been produced in the teaching-learning paradigm; where the methodologies 
and educational strategies have been designed to evaluate the student’s effort. The collaborative-
active methodologies, allow the students to reach a much more significant learning. Now these tools 
and technological applications must be in the service of educational objectives. However it should not 
be forgotten that it is the pedagogical approach the important core used in the classroom. ICT tools 
serve as support to the methodology adopted at all times, thus complementing the learning process. 

  

  

  
Figure 6. Comparative diagram at the qualitative level with respect to the different educational 

methodologies implemented in the engineering classroom. 
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The initial objectives have been achieved successfully and results were satisfactory. The incorporation 
of different learning methodologies has been suggested as an alternative approach to improve 
efficiency in the learning process. New applications for mobile devices have been incorporated into the 
classroom. These educational tools increase the skills, abilities and competences acquired by 
students. For this purpose the same reference indicators of the learning outcomes (related to previous 
courses) were used. These parameters have provided a contrasted vision of the goodness of the 
method and even about the technologies used. The study indicates that the integration of the Flipped 
Classroom pedagogical approach complemented by different learning techniques can improve 
learning outcomes in students. 

The results of the experience show the usefulness of the Flipped Classroom pedagogical approach 
supported by ICT tools and resources within the university context. Students positively value this 
series of activities related to the application of different methodologies. Figure 6 shows the impact of 
the different interactive methodologies on student learning in engineering. The results correspond to 
the subject "Foundations of Electrical Engineering” during the academic year 2014/15, integrated in 
the Degree of Chemical Engineering. The sample is composed of 43 students. It was proposed an 
assessment at the qualitative level, where different aspects of the strategies used are valued. The 
score ranged 0-4 points, where zero corresponds to the lowest satisfaction/assessment degree. The 
purpose was to know their impressions on the implementation of each of the active educational 
strategies. Therefore, it is possible to contrast the impact of different academic techniques from the 
student's viewpoint. Moreover, students prefer dynamic, flexible, creative, participatory teaching-
learning procedures and continuous evaluation. As shown in the results, students respond positively to 
the introduction of this new teaching strategy, although it entails an increase in academic activities. 
General opinion is that they need more effort and dedication, compared to the traditional procedure. 
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