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Abstract 
During the laboratory practices of a subject, students write all the data, methodology, development and 
final results for later study at home. When a certain period of time passes since the essay was carried 
out, there are details that many of the students forget. They do not relate the methodology and 
development with the laboratory equipment used. The use of audiovisual resources can help students 
to better study the practical part of the subject. 

The new teaching resources will be applied in a block of the Hydraulics subject, which is included in the 
second year of the degree in Civil Engineering, at the Algeciras School of Engineering and Technology. 
The subject has a theoretical-practical part and another of laboratory practices. The course is divided 
into three blocks: Hydrostatics, Hydrokinematics and Hydrodynamics. The article will focus on the 
improvement of the teaching resources of the part of the laboratory practices, of the hydrostatics block.  

Audio-visual resources will consist of explanatory videos with the development of laboratory practices. 
The videos show for each of the tests the initial data, the methodology to be applied and the development 
of the practice. These videos help students to reinforce the knowledge acquired in the laboratory. In 
addition, the use of these resources helps Erasmus students (for language reasons) to understand the 
practices. Additionally, the generated material can be used as a resource in the case of non-face-to-
face practices (as in previous courses due to the Covid-19 pandemic). For the implementation of this 
initiative, a teaching innovation project has been developed.  

Eventually, the students show a great interest in the virtualization of the laboratory practices and a high 
degree of satisfaction with the available videos. Moreover, their academic results improved slightly with 
this new methodology. 
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1 INTRODUCTION  
A decade ago, university studies in Spain were adapted to the European Higher Education Area (EHEA). 
Improving the quality of teaching is one of the main objectives of the EHEA. To do this, introduce both 
internal and external system evaluation mechanisms [1], as well as a change in teaching methodologies 
are necessary. This change in methodologies should tend to complement part of the theoretical 
teachings with new techniques, where new learning methods are included. The evaluation system must 
integrate both previous aspects. The most active and practical education improves the training of 
students [2]. 

Information and Communication Technologies (ICT), as well as the autonomous work of students [3], 
are fundamental in improving teaching and learning [4]. The use of ICT improves the performance of 
those students who receive this type of methods [5]. Any change in teaching methodology should be 
assessed through surveys [6] [7]. 

Particularizing in engineering, in recent years, virtual resources have been developed [8], audio-visual 
resources [9], specialized books [10], tutorials to promote self-directed learning [11] [12], use of tools 
such as drones [13], GPS and Google Earth [14], methodologies for bibliographic search and promotion 
of teamwork [15] and methodologies for teaching with students from different countries [16]. All this, 
without forgetting the practical rules of traditional teachings [17] [18] [19]. 

The subject of Hydraulics is included in the second year (semester 2) of the degree in Civil Engineering 
of the Higher Technical School of Engineering of Algeciras. The subject of 9 ECTs credits, formed by a 
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theoretical-practical part (6 ECTs credits) and another one of laboratory practices (3 ECTs credits). The 
subject is divided into 3 blocks: Hydrostatics, Hydrokinetics and Hydrodynamics. The present work will 
focus on the improvement of the teaching resources of the part of the laboratory practices, of the 
hydrostatics block. 

As a consequence of the mobility restrictions caused by the Covid-19 pandemic, classes became non-
face-to-face for extended periods of time. While the theoretical-practical classes could be developed 
virtually in an acceptable way, the laboratory practices were done with more difficulty. Although the 
teacher explained the practices with the support of images, support with explanatory videos was 
necessary. 

The aim of this paper, the solution of this problem, is the realization of a series of videos, which the 
students will be able to see as many times as they need. Thus, they will be able to remember the 
procedure to carry out the practices. These files will be made available to students on the virtual campus 
of the subject. With the return to normality and face-to-face classes, the generation of these videos can 
help students who attend practices to reinforce the knowledge acquired in the laboratory. Moreover, this 
new resource can help Erasmus students (because of the language) to improve their understanding of 
internships. 

2 METHODOLOGY 
During the first semester of the course, video recordings of the different laboratory practices of the first 
block of the subject (hydrostatics) were made. For the recording of the videos, a camera with a tripod 
was used, as well as a fixed white screen background. On that same screen background, the different 
practices were mounted and recorded. 

The recorded videos were edited and assembled using the Active Presenter software. When the edition 
was finished, in order to be viewed by any user, it was exported to a video file using this same software. 

The duration of each of the recordings was variable depending on the length of the practice (2-6 minutes 
each trial). The videos were completed with a pdf presentation indicating the test data, the methodology 
to be followed, as well as the results to be obtained. 

During the teaching of the subject in the second semester, the students viewed the videos in the 
laboratory, as well as at home through the virtual campus. 

Once the hydrostatic block was finished, a survey was made in which the students determined the 
degree of satisfaction with the new resource. Results presented the % of students who: 

- Found the videos useful for laboratory practices 
- Found the videos useful for the study of practices 
- Found the videos necessary for remote laboratory practices 
- Had already used this method. 
- Liked this new method 
- Thought that laboratory practices should be virtualized 

The academic results achieved by the students have been analyzed. 

3 RESULTS AND DISCUSSION 
As mentioned in the methodology, a survey has been made to the second-year students of the degree 
in Civil Engineering (table 1). The survey has been answered by 100% of the students. Even when the 
practices are held in person, and the students can see and manipulate the test equipment live, a high 
number of these students consider the videos useful to watch them in the same laboratory. 

A high percentage (90%) of the students consider that videos have been useful for the study of the 
practices. If for any unforeseen circumstance, the classes returned in a non-attendance way, all the 
students consider that these videos would be necessary. 

Most of the students liked this new method. Only 5% of the students had already used this method in 
other subjects. All students consider that laboratory practices should be virtualized on the web. 
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Table 1. Results of the surveys 

 

The academic results achieved by the students in the last year, together with the average of the results 
of the five previous years, have been analyzed (table 2). 

Table 2. Comparison (percentage) of the results obtained in the previous five years 
 (without videos) with last year (with videos)  

 

The number of students enrolled per course has been decreasing year after year. This is due to the 
decrease in the number of new students in the first year of the Degree in recent years. 

The new method has reduced the percentage of students who did not show up (from 22.4% to 20.0%), 
with the percentage of students being somewhat higher than the average of previous years (from 66.1% 
to 66.7%). With regard to the qualification of the students who have passed the subject, it has been 
possible for a higher percentage of the students to obtain the maximum qualification (from 7.1% to 20%). 
There are some coastal processes whose interpretation is not easy for engineering students, e.g. [20-21]. 

4 CONCLUSIONS 
The survey and student comments reflect a high degree of satisfaction with the videos made available 
in the course. 

The videos are fundamentally interesting for the students, for the study of the practices outside the 
laboratory, as well as in the non-face-to-face classes. 

Academic results have been improved with this new methodology. 

The students have shown a great interest in the virtualization of the laboratory practices. 

REFERENCES  
[1] D. Martínez-Sánchez, I. and González-González, “Evaluación de un profesor Universitario. 

Opiniones del Alumnado (C-242),” in VII Foro sobre Evaluación de la Calidad de la Investigación y 
de la Educación Superior: Libro de capítulos ISBN: 978-84-693-5316-5., 2013. 

[2] M. Barbancho Pérez, A.M., Ortiz García, A., Tardón García, L.J., Peinado Domínguez, A. and J. 
Contreras, F.J. and Munilla Fajardo, Evaluación del Pensamiento Crítico y la Participación Activa 
de Los Estudiantes de La E.T.S.I. de Telecomunicación: I Jornadas Teleco Opina (C-252). VII 
Foro sobre Evaluación de la Calidad de la Investigación y de la Educación Superior: Libro de 
capítulos ISBN: 978-84-693-5316-5., 2013. 

[3] C. Coll, M. J. Rochera, Mayordomo, R.M., and M. Naranjo, Continuous Assessment And Support 
For Learning: An Experience In Educational Innovation With ICT Support In Higher Education. 
Electronic Journal of Research in Educational Psychology, Vol 5 (3), ISSN 1696- 295, pp 783-
804., 2007. 

Civil Engineering Bachelor
Students who … %

They have been useful for laboratory practices 40
They have been useful for the study of practices 90
They are necessary for remote laboratory practices 100
Already had used this method 5
Liked this new method 95
Laboratory practices should be virtualized 100

Academic 
year

Enrolled 
students No show % No show Fails (D) % Fails (D) Total Pass % Total 

Pass Pass (C) % Pass (C)
Very 
Good 

(B)

% Very 
Good 

(B)
Excellent (A) % Excellent 

(A)

2015-2016 78 24 30.8 7 9.0 47 60.3 36 76.6 9 19.1 2 4.3
2016-2017 63 13 20.6 10 15.9 40 63.5 26 65.0 11 27.5 3 7.5
2017-2018 50 6 12.0 9 18.0 35 70.0 20 57.1 12 34.3 3 8.6
2018-2019 39 12 30.8 3 7.7 24 61.5 14 58.3 9 37.5 1 4.2
2019-2020 24 2 8.3 0 0.0 22 91.7 9 40.9 10 45.5 3 13.6
Average          

2015-2020 50.8 11.4 22.4 5.8 11.4 33.6 66.1 21.0 62.5 10.2 30.4 2.4 7.1

2020-2021 15 3 20.0 2 13.3 10 66.7 6 60.0 2 20.0 2 20.0

1210



 

 

[4] M. Rubia and J. M. Marbán, “El Papel de las Nuevas Tecnologías en el Desarrollo de Proyectos 
Piloto de Innovación Docente,” Revista Latinoamericana de Tecnología Educativa, 5 (2), 301-
308., 2006. 

[5] J. Gandia and M. Montagud, “Innovative teaching methods and students’ academic performance: 
An empirical study on cost accounting education,” Rev. Esp. Financ. Y Contab. J. Financ. 
Account. Vol. 40 Número 152 Páginas 677-698, 2011. 

[6] J. Manuel de Pablos, P. Colas Bravo, and M. Teresa Gonzalez, “Educational well-being and 
innovation with information and communication technologies,” RIE-REVISTA Investig. Educ. Vol. 
29 Número 1 Páginas 59-81, 2011. 

[7] M. Navarro-Pons, J. J. Muñoz-Pérez, G. Anfuso, J. Román-Sierra, and L. Moreno, “Success on 
increasing number of students that pass the coastal engineering subject,” Proc. EDULEARN14 
Conf. 7th-9th July 2016, Barcelona, Spain, 4443-4448, 2014. 

[8] A. Contreras de Villar, J. J. Muñoz Pérez, F. Contreras de Villar, and P. Lopez  Garcia, “Virtual 
resources for the improvement of teaching in the course of Port and Coastal Engineering (dregree 
in Civil Engineering),” Proc. ICERI2019 Conf. 11th-13th Novemb. 2019, 2019. 

[9] P. López-García, M. Navarro-Pons, J. J. Muñoz-Pérez, and G. Anfuso-Melfi, “Audiovisual 
resources as a useful tool to improve the teaching of Coastal Engineering (Marine Science BSc 
degree),” Proc. EDULEARN14 Conf. 7th-9th July 2016, Barcelona, Spain, 6117- 6124, 2014. 

[10] J. J. Muñoz-Perez, Ondas regulares y su aplicación a la Ingeniería de Costas, Pub. Unive. 2012. 
[11] F. Contreras de Villar et al., “Methodological improvements in the final project of Civil Engineering 

Degree” 2019. 
[12] T. Plomaritis, M. Puig, I. Laiz, and J. J. Muñoz-Perez, “Development of tutorials to promote 

selfdirected programming learning: application to postgraduate studies,” Proc. EDULEARN17 
Conf. 3rd-5th July 2017, Barcelona, Spain, 3120-3126, 2017. 

[13] F. Contreras-de-Villar, Francisco J. García, Juan J. Muñoz-Perez, Antonio Contreras-de-Villar, 
Veronica Ruiz-Ortiz, Patricia Lopez, “Beach Leveling Using a Remotely Piloted Aircraft System 
(RPAS): Problems and Solutions,” Multidiscip. Digit. Publ. Institute. J. Mar. Sci. Eng., vol. 1, 1–15, 
no. eISSN: 2077-1312, 2020. 

[14] B. Jigena et al., “Improving the learning process in the subject of Basic Maritime Training using 
GPS and Google Earth as useful tools,” INTED2016 Proc., 6161-6171, 2016. 

[15] J. Romero-Cozar et al., “Meteorology for maritime students. Literature search for relevant 
information on meteorological subject and promotion of teamwork,” Proc. INTED2019 Conf. 11th-
13th March 2019, Val. Spain, 900-904, ISBN 978-84-09-08619-1, 2019. 

[16] M. G. Neves et al., “Methodologies for teaching an engineering subject in different countries: 
comparison and results,” INTED2015 Proc., 1339-1346, 2015. 

[17] G. Chamorro, P. Cabrera, and J. J. Muñoz-Perez, “A return to the" Rules of Thumb" in Maritime 
Engineering for digital native students,” Proc. ICERI2016 Conf. 14th-16th Novemb. 2016, Seville, 
Spain, 1522-1531, 2016. 

[18] A. Contreras de Villar, G. Gómez-Pina, J. Muñoz-Pérez, F. Contreras de Villar, P. López-García, 
and V. Ruiz-Ortiz, “New design parameters for biparabolic beach profiles (SW Cadiz, Spain),” 
Rev. la Construción, vol. 18. No3, no. DOI: 10.7764/RDLC.18.3.432, pp. 432–444, 2019. 

[19] A. Contreras et al., “A design parameter for reef beach profiles-a methodology applied to Cadiz, 
Spain,” J. Mar. Sci. Eng., vol. 8, no. 5, May 2020, doi: 10.3390/JMSE8050323. 

[20] J.J. Muñoz-Perez, Khan-Mozahedy, A.B.M., Neves, M.G., Tejedor, B., Gomez-Pina, G., Campo, 
J.M., Negro, V. (2015). “Sinking of concrete modules into a sandy seabed: A case study”. Coastal 
Engineering, 99, 26-37. 

[21] A. Aboitiz, Tejedor, B., Muñoz, J.J., Abarca, J.M. (2008). “Relation between daily variations in sea 
level and meteorological forcing in Sancti Petri Channel (SW Spain)”. Ciencias Marinas, 34(4), 
491-501. 

1211




