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Abstract  
The purpose of this article is to present a research that has been carried out with 90 students in the 
second semester of the first course of the Degrees in Mechanical Engineering in the Top Technical 
School of Industrial Engineering. The investigation describes the use of educational video as 
reinforcement of knowledge regarding the subject of Environmental Engineering. This initiative arose 
from a learning innovation project developed in the Mechanical Engineering Department at the 
University of La Rioja during the 2016-2017 academic year. This experience consists of the 
elaboration of multimedia materials by the lecturer related to each of the lessons of the subject of 
Environmental Engineering. Video has become an important and useful tool for working in the 
classroom because of it allows each student to repeat the video as many times as desired and is a 
visual and attractive resource for the student. On the other hand, make a video that fits in every lesson 
and be effective is really complicated. For this reason, the EDpuzzle tool has been used to convert 
any video into an educational lesson in a quick and intuitive way. The videos that have been used by 
the lecturer have been obtained from the YouTube platform and later edited. In order to know if our 
students pay attention and have understood the contents of the videos, they have been added open 
questions along the same. In this way, an online space implemented in the Moodle platform was 
implemented, and where these multimedia materials can be found and reproduced in a simple, 
interactive and free form, from any device with Internet connection. Three content areas were covered 
by the different videos: Different processes of wastewater treatment plants, advanced processes to 
eliminate atmosphere pollutants that are produced in industrial processes, and treatment and disposal 
methods of solid and hazardous waste, that correspond to the three main parts of the Environmental 
Engineering subject. The work analyses the academic results obtained in the subject of Environmental 
Engineering and the results of a personal final questionnaires applied to students. The purpose to the 
questionnaires was to obtain information about the methodology followed in the research. The results 
indicated that a majority of students used the video frequently, rated them as useful or very useful, 
viewed them as easy to use, effective learning tools, and reported significant knowledge gains in 
different concepts of the environmental engineering subject. The most appreciated benefits were an 
improvement of the understanding of the theoretic concepts previously studied as well as the facility of 
access to the contents. Throughout this study, the positive global perception and satisfaction of the 
participants after the implementation of the learning tool must be highlighted. Therefore, online 
educational videos based methods can be used as effective learning tools in subjects related to 
environmental engineering at university educational levels. The results obtained allow us to conclude 
that the assimilation of knowledge is much greater through this methodology, in which students are 
protagonists of their learning. 
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1 INTRODUCTION  
With the emergence of the YouTube platform in 2006 [1], the use of video podcasts in higher 
education has grown rapidly [2]. In general, video podcasts provide students with an improvement in 
their study habits, a powerful tool for exam preparation, as well as the possibility of a more regular 
review of the material provided by lecturers [3, 4, 5]. This paper describes the process for elaborating 
educational video as well as the experience gained from its use for the reinforcement of knowledge 
regarding the subject of Environmental Engineering. The video podcasts were edited by the lecturers 
using videos from youtube using the EDpuzzle tool [6], and was applied to some lessons of the 
subject of Environmental Engineering. This initiative arose from a learning innovation project 
developed in the Mechanical Engineering Department at the University of La Rioja during the 2016-
2017 academic year. An online space implemented in the Moodle platform [7] was implemented, and 
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where these multimedia materials can be found and reproduced in a simple, interactive and free form, 
from any device with Internet connection. The work analyses the academic results obtained in the 
subject of Environmental Engineering and the results of a personal final questionnaires applied to 
students. The purpose to the questionnaires was to obtain information about the methodology followed 
in the research. The results indicated that a majority of students used the video frequently, rated them 
as useful or very useful, viewed them as easy to use, effective learning tools, and reported significant 
knowledge gains in different concepts of the environmental engineering subject. The most appreciated 
benefits were an improvement of the understanding of the theoretic concepts previously studied as 
well as the facility of access to the contents. 

2 METHODOLOGY 

2.1 Sample of Students 
The student sample, selected from a group of students in the second semester of the Degrees in 
Mechanical Engineering in the Top Technical School of Industrial Engineering from the University of 
La Rioja. This sample consisted of 90 students (50 males and 40 females) enrolled in the first course 
of Environmental Engineering subject during 2016-2017 school year.  

2.2 Educational Video Elaboration 
The methodology procedure was as follows. In the first place, the EDpuzzle tool has been used to 
convert any video into an educational lesson in a quick and intuitive way. The videos that have been 
used by the lecturer have been obtained from the YouTube platform and later edited. After choosing 
the different videos were edited with the Edpuzzle tool in an easy and simple way. The videos were 
trim, the lecturer's voice was added or notes were inserted. In this case, and in order to know if our 
students have understood the contents of the videos, they have been added open questions along the 
same. In this way, an online space implemented in the Moodle platform was implemented, and where 
these multimedia materials can be found and reproduced in a simple, interactive and free form, from 
any device with Internet connection. Fig. 1 summarized the process in which videos from the youtube 
platform were edited with Edpuzzle. 

 
Figure 1. Sketch of the elaboration process of the created multimedia material 

After completing the video lessons, the lecturers create a class. A class is a place where the lecturers 
can assign videos and any student in that class will receive them and let students watch the video and 
answer the quizzes. The lecturers assigned the video lesson to his class and gave the class code to 
his students. Each student created an account (email is optional) and the class code was entered to 
join the “Ingeniería del Medio Ambiente” class (See Fig. 2). 
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Figure 2. (a) Process for creating a class by the lecturers (b) Student registration process 

2.3 Content 
Three content areas were covered by the different videos: Different processes of wastewater 
treatment plants, advanced processes to eliminate atmosphere pollutants that are produced in 
industrial processes, and treatment and disposal methods of solid and hazardous waste, that 
correspond to the three main parts of the Environmental Engineering subject. Fig. 3 shows some of 
the videos edited about different processes of wastewater treatment plants. 

 
Figure 3. Videos corresponding to the three main parts of the Environmental Engineering subject. 

As mentioned previously, each of these videos was edited with the EDpuzzle software and several 
issues were inserted in certain key points of the selected video. Students can access the video with 
the explanations and notes of the lecturers and answer the questions that appear to them during the 
viewing of the video. As the students are watching the video and answering the questions, the 
lecturers can see the degree of progress of each student, as well as the answers provided by each 
student. In this way, you will be able to check which students have not understood certain concepts. 
Fig. 4 shows the total duration of the video "Tratamiento Biológico de fangos activados" in which 5 
questions were inserted. 
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Figure 4. Process of insertion of the questions about the video 

These questions must be answered by the students and then evaluated by the lecturers. Thus, for 
example Fig. 5 shows the questions that were programmed by the lecturers in the video titled 
“Tratamiento Biológico de fangos activados”.  

 
Figure 5. Questions programmed by the lecturers for the video “Tratamiento Biológico de fangos activados”. 

The students must answer these questions. Then the lecturers evaluated them. Thus, for example Fig. 
6 shows the questions that were programmed by the lecturers in the video titled “Tratamiento 
Biológico de fangos activados”. All the questions corresponding to the 90 students included in this 
teaching experience can be analysed statistically later. Figure 6 shows the results obtained for some 
of these 90 students. 
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Figure 6. Results obtained for some of these 90 students. 

3 RESULTS 
This paper analyses the academic results obtained in the subject of Environmental Engineering and 
the results of a personal final questionnaires applied to students. The purpose to the questionnaires 
was to obtain information about the methodology followed in the research. The results indicated that a 
majority of students used the video frequently, rated them as useful or very useful, viewed them as 
easy to use, effective learning tools, and reported significant knowledge gains in different concepts of 
the Environmental Engineering subject. In this learning experience, we have been able to exploit the 
use of the educational videos or video podcast as a teaching resource with very satisfactory results. 
We can say that the objectives were achieved, in addition to fostering teamwork. However, the 
experience has not been completed entirely yet as the current academic year in which this teaching 
experience is developed is unfinished. From an educational point of view, the development of this 
teaching experience has been rewarding because students have felt much more motivated to be able 
to feel many of the contents they were seeing in their subjects 
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