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ABSTRACT 

This article analyzes audiovisual resources to improve learning and 
grades of engineering students. For this purpose, the flipped class 
methodology has been applied in the laboratory of the Hydraulic Works 
subject of three educational institutions with different geopolitical 
environments. The approach reveals that the experimental group presents 
an improvement in the acquisition of competences, satisfaction and exam 
grade compared to the students of the control group. It is concluded that 
the audiovisual resources promote greater skill and confidence in 
students, which has a positive impact on academic performance 
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1. Introduction

n the last decades, due to the technological development and accentuated by the COVID-19 pandemic
process, there is a high tendency to apply Audiovisual Communication in the education sector due
to its strengths. In this context, several universities have validated the development of media such

as television, cinematography, videoconferencing, virtual platforms, QR codes, streaming platforms and 
social networks as useful methodologies for the development and process of teaching and learning 
(Cartes-Barroso, 2022; De La Torre & Díaz-Luc, 2023; Lorenzo, 2022).. For example, social networks in 
young people is a current and future trend that can be used as a tool from the proper use to strengthen 
skills in information management, storytelling, creative process to innovation and social protagonism. 
(Martín-Romo & Belinchón, 2022).. On the other hand, the mobile device has been transformed from a 
technology to a lifestyle medium that seeks to document everyday realism through audio recordings, 
videos and images published online.  

In particular, videos allow capturing those elements of non-verbal communication that are not 
expressed in lecture notes, such as physical effects of flows in open channels. Secondly, digital images 
or photographs as an educational potential are the result of multiple forms of visual expression that 
show objective evidence (Piemontese, 2021). In this regard, Guerra (2022); Howard (2022) point out 
that audiovisual media are tools that allow promoting social inclusion, reducing feelings of insecurity 
and eliminating marginalized groups. In addition, the author points out that it develops a greater 
capacity and experience to communicate solutions to social problems.  

Therefore, audiovisual resources are a proposed solution for the assurance of students' academic 
performance, university educational quality and scientific development. (Silva-Hernández, 2023). In 
this sense, Salazar-Palomino et al. (2024) applied a survey to 1240 students in which they demonstrated 
by means of factorial analysis the preference for hybrid learning with ample use of audiovisual 
resources.  On the other hand, Paterson et al., (2020) emphasize that the multimodal feedback 
distribution method in combination with face-to-face classes, online classes, audios and recorded videos 
promotes academic performance. As demonstrated by Máñez et al. (2024) in 175 university students, 
who prefer video feedback compared to written feedback as a medium more accessible to the social 
environment. Remaycuna-Vasquez et al. (2024) in studies based on audiovisual resources in a sample 
of 287 university students detect in their surveys on perception and academic performance a positive 
correlation that favors greater performance in academic activities.   

However, there is still a need to strengthen technologies and the digital environment for their 
effectiveness in the context of higher education. (Cartes-Barroso, 2022). Indeed, advances in 
information and communication technologies (ICT) drive new learning models in the university (Melo 
& Sánchez, 2017). In particular, the flipped classroom is a new strategy that allows interrelating 
audiovisual media in teaching and learning between educators and students. This model seems to be 
appropriate for engineering education due to a combination of increasingly heterogeneous hybrid 
models in the audiovisual marketplace (Dehghan et al., 2022; Karabulut-Ilgu et al., 2018).The 
application of the model allows students to transfer study theories at home as a self-learning oriented 
process. Independent or group study is done by students through videos, image and texts. Therefore, 
more time is spent on dynamic problem solving in the classroom (Cabi, 2018).  

In Mozambique, higher education implements pedagogical innovations such as migration from 
conventional classrooms to digital classrooms, considering that the population presents basic, social, 
economic and regulatory difficulties by the government. Rhongo & da Piedade (2022) demonstrated, 
from a questionnaire to 164 teachers from 15 Higher Education Institutions in Mozambique, that there 
are basic obstacles such as technological resources, audiovisual media and Internet connectivity, only 
83% use the digital classroom to manage and deliver online content.  

In Cuba, a broad audiovisual and differentiated conception has been implemented in the national 
education system, covering all educational levels starting with television programming on the 
Educational Channel (Karla et al., 2017; Werthein, 1976).. However, little research has been found on 
the performance of students as a result of the use of audiovisual resources. The fundamental causes are 
due to the low diversity of the technological park, access and speed of internet, as well as payment rate, 
compared to other developing countries (Williams, 2022).  

In Peruvian Higher Education, there are multiple scientific evidences of the use of audiovisual media 
in education. In this regard,  Caramutti De La Piedra & Ibáñez (2022); Del Savio et al. (2023); Salazar-
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Palomino et al. (2024) have shown that students improve competency development and learning. In 
addition, they cite that there is effectiveness of audiovisual media in performance and deep and lasting 
learning over time on students. However, there is little research focused on civil engineering.  

Students in the civil engineering career use multiple mechanisms and forms of expression of the 
problems to achieve the results. A common aspect is the computer laboratories and physical 
laboratories that frequently present doubts and concerns when executing the models. In other 
instances, inconsistency in the test procedure, forgetting the content, lack of clear ideas, omission of 
important data and confusing conclusions, all of which have repercussions on low academic 
performance. A particular case is the hydraulics laboratories, where, in addition to the problems raised, 
the student has difficulty with measuring equipment and hydraulic connections. Consequently, there is 
an insufficient number of students motivated by the activity. The traditional model has been focused on 
an explanation and delivery of the test guide by the teacher, but there is an immediate need to generate 
changes to improve learning. Therefore, the purpose of the study is to propose the use of audiovisual 
resources in the inverted classroom to improve student performance in grades. 

2. Materials and Methods

2.1 Context of the subject

The research was developed in collaboration with three universities from different countries, Instituto 
Superior Politécnico de Gaza (ISPG) in Mozambique; Universidad de Ciego de Ávila (UNICA), Cuba and 
Universidad Católica Sedes Sapientiae (UCSS), Lima, Peru in the year 2023. It was framed in the 
laboratory of the subject of Hydraulic Works of the Civil Engineering career, with the exception of the 
Higher Polytechnic Institute of Gaza that was in the career of Hydraulic, Agricultural and Rural Water 
Engineering, but in the same context of the study plan and lessons learned. Hereinafter, only the 
countries where the research was carried out will be mentioned.  

The inverted classroom activity was with audiovisual resources designed for one of the four 
laboratory sessions. In particular, section four, consisted of the evaluation of the scale model of the dam 
spillway from physical and numerical aspects. Therefore, the technologies and means were identical for 
the homologation of the instrument. The course 2023-1 was conceived as a control group in the 
Hydraulic Works laboratory of 71, 79, 77 students, while, the experimental group was registered 77, 74 
and 80 students from the University of Mozambique, Cuba and Peru respectively.   

In the laboratory sections, it was ensured that they were taught by the same professors for a total of 
8 specialists. In addition, it was ensured that the professors had a similar level of experience in higher 
education and knowledge of audiovisual resources. In this regard, the professors used the same material 
and audiovisual tools (videos, images, electronic mini-books) with previous planning according to the 
laboratory activity. In order to pass the course, students must satisfactorily complete all the 
laboratories. 

2.2 Laboratory through audiovisual resources 

In course 2023-2, defined as the experimental group, the didactic approach of laboratory 4 was modified 
to an inverted classroom section by means of audiovisual resources. As a result of the doubts, 
uncertainties and inaccuracies on the part of the students to use the physical instruments, 
measurements and calibrations. The number of students was 20 per section and grouped in teams of 4 
members. Audiovisual files, videos.mp4; image.jpg; image.gif; texts.pdf and texts.ppt, were shared in the 
virtual classroom with the students of the experimental group 2023-2 two days before the activity. A 
WhatsApp group administered by the teacher was also developed to share the audiovisual media. 
However, prior to the lab 4 section, the teacher requested that students watch the short 8-minute video 
sent to the WhatsApp group, in addition to the explanation of the objectives and procedures at the 
beginning of the lab. The video consisted of the professor's explanation of concepts and demonstration 
of how to perform the experimental procedure, data collection and processing. Figure 1 shows the flow 
of activities of the experimental group. Two weeks after the laboratory, students were tested with the 
same open-ended questions as in 2023-1 to measure learning and academic performance.  
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Figure 1. Flow of activities of the experimental group 

Source: Own elaboration, 2024. 

2.2 Traditional laboratory  

The traditional approach was carried out during the 2023-1 course defined as the control group. As with 
the inverted classroom laboratory, the number of students was 20 per section and grouped in teams of 
4 members. However, with this traditional model, the students were only given the practical laboratory 
guide and the explanation of the experimental concepts and procedures at the beginning of the section. 
In addition, students were tested two weeks after the laboratory with open-ended questions to verify 
learning objectives and academic performance. 

2.3. Objectives of this research 

Three specific objectives were evaluated. First, to check the satisfaction of students using audiovisual 
resources through the inverted classroom. Secondly, to determine student academic performance and 
thirdly, to contrast if there is a difference in academic performance, through the laboratory delivery 
models.  

For the evaluation of the objectives it was initially necessary to use a questionnaire for the students 
that contemplated the category of satisfaction in the laboratory with the audiovisual media through the 
inverted classroom. A questionnaire was used based on the one presented by Remaycuna-Vasquez et al. 
(2024); Río-Gamero et al. (2022); Vicente et al. (2022) but with 9 items categorized into Factor 1, Factor 
2 and Factor 3, as shown in Table 1.  Factor 1, aimed at the benefit of the classroom invested through 
audiovisual resources which are Q4, Q8, Q9. Factor 2 to collaboration and communication, which 
covered Q3, Q5, Q6. Finally, Factor 3 the use of video, images and digital texts, which covered Q1, Q2, Q7. 
While, the questionnaire was analyzed by the Likert Scale.  

Table 1. Student satisfaction questionnaire in the laboratory. 

items Questions 

Q1 Does the content of the audiovisual resources provide accurate 
information for the development of the laboratory? 

Q2 Do you consider it essential to watch the videos, images and digital 
texts prior to the laboratory practice? 

Q3 
Do you consider that the inverted classroom favors communication 

and collaboration among your classmates in relation to the traditional 
laboratory? 

Q4 Do you feel motivated to perform the lab with audiovisual resources in 
relation to the "traditional" labs? 

Q5 Does the inverted classroom make it easier to express your doubts and 
opinions in the lab session? 

Q6 Does the flipped classroom method contribute to developing skills for 
my professional development? 
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items Questions 

Q7 What value do you place on audiovisual resources in the flipped 
classroom for your learning? 

Q8 Does the virtual classroom with audiovisual resources contribute to 
study habits? 

Q9 Would you recommend to other students to take courses that include 
the method of inverted learning with audiovisual resources? 

Source: Own elaboration, 2024. 

2.4 Performance evaluation method 

The students' performance during the internship was evaluated with combined research approach to 
improve the understanding of the problem. The qualitative assessment was based on cognitive ability. 
(Shi & Qu, 2022). Where students receive visual and auditory stimuli, including text, images and videos. 
In particular, the teacher collected the students' feelings during the development of the laboratory with 
and without inverted classroom; as well as issuing a qualitative assessment of the perception of the 
activity.  

Then, the quantitative research was complemented based on the objective grades of the laboratory 
practice reports. The laboratory practice report contained 10 questions on concepts, data collection 
procedures, information processing, interpretation and explanation of results. The report was graded 
between 0 to 20 points, the evaluation of 0 to 10 points is fail, the minimum evaluation of pass 11 points 
and maximum 20 points.  

2.5 Data processing and analysis 

As for the security of the instrument applied, Cronbach's alpha was used with a hierarchical range: 
excellent 0.8<α ≤ 0.9; good 0.7<α≤ 0.8; acceptable 0.6 < α ≤ 0.7; poor 0.5<α≤ 0.6; unacceptable 0.5<α. 
The Kolmogorov-Smirnov test was valid to contrast the normality of the information series. On the other 
hand, to contrast the difference in academic performance through both methods, Spearman's 
nonparametric test was run. The null hypothesis (Ho) was that, "There is no relationship between 
academic performance in the 2023-1 and 2023-2 academic years. As an alternative hypothesis (H1), 
"There is a relationship between academic performance in the 2023-1 and 2023-2 academic years". 
Thus, it was verified whether there were significant differences between the traditional laboratory and 
the laboratory with audiovisual media.   

3. Results

The result of the reliability of the research is shown in Table 2.  Cronbach's alpha indicator shows a value 
that ranged from 0.846 to 0.895 for factors 1, 2 and 3. Cronbach's alpha proved to be consistent to an 
excellent hierarchical range of 0.8<α ≤ 0.9 therefore, the questionnaire is shown to be safe for 
application.  

Table 2. Reliability of the instrument 

Category α 
Factor 1 0,884 
Factor 2 0,846 
Factor 3 0,853 

Total 0,895 

Source: Own elaboration, 2024. 

The results of students' satisfaction with the use of audiovisual resources are shown in Figures 2, 3, 
and 4. In general, the satisfaction of the students of the three universities in the experimental group was 
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satisfactory. The audiovisual resources videos, images and electronic texts prior to the laboratory 
section contributed to the developmental and motivating environment of the activity, as well as the use 
of the virtual classroom and WhatsApp group.   

Figure 2. Student satisfaction with the ISPG. 

Source: Own elaboration, 2024. 

Figure 3. Student Satisfaction at UNICA 

Source: Own elaboration, 2024. 
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Figure 4. Student Satisfaction in UCSS 

Source: Own elaboration, 2024. 

The academic performance of the students was plotted using heat maps in Figure 5, 6 and 7. The red 
color indicates the highest value and the blue color the lowest, while the value of the box is the number 
of grades obtained for the range indicated. Likewise, the empty boxes are indicative of no ratings. In 
general, a better spatial distribution of academic performance is observed in the 2023-2 course 
compared to the 2023-1 course. In the same context, it follows that there is an improvement in student 
learning. In contrast, there is a greater tendency for students to fail when audiovisual media are not 
used.  

Figure 5. Grading map - ISPG 

Source: Own elaboration, 2024. 
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Figure 6. Grading map - UNICA 

Source: Own elaboration, 2024. 

Figure 7. Grading map - UCSS 

Source: Own elaboration, 2024. 

4. Debate

The instrument applied according to Cronbach's alpha analysis was found to be at a common threshold 
of acceptability and reliability. Based on the hierarchical range raised by several authors between 0.7 
and 0.8, it is classified as excellent, good or adequate (Taber, 2018). Therefore, the questionnaire 
intended to measure the dependent variables turned out to be a novel tool because it allowed measuring 
the students' satisfaction product of the application of the inverted classroom with audiovisual 
resources.  

In relation to factor 1, on the benefits of audiovisual resources the respondents of the experimental 
group in Mozambique, Cuba and Peru 57%; 82%; 83% rated it as satisfactory to very satisfactory 
respectively. In particular, none of the students "strongly disagreed" with the consideration that the use 
of videos will facilitate laboratory skills and learning. In relation to item Q4 and Q9 were the most 
representative for students with 61% of motivation in relation to traditional laboratories and 62% of 
students recommending the learning process with audiovisual resources respectively.  

Factor 2 integrated the effect of audiovisual resources on collaboration and communication among 
students, of which 68% distinguished a greater effectiveness in relation to the traditional laboratory. 
Cuban students reached 77% of greater acceptance in relation to Mozambique with only 53.33%. The 
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items with the highest incidence were Q3; Q5 with 72% and 65% of satisfaction respectively. In this 
sense, communication, collaboration, clarification of doubts and opinions before and after was of greater 
impact in the experimental group.  

Factor 3 related to the application of audiovisual resources reached 71.25% of the experimental 
group. This group indicated that they were satisfied to very satisfied with the laboratory through 
audiovisual resources. Therefore, it is an indicator that indicates the degree of effectiveness, welcoming 
and inspiring that the short videos have, prior to the laboratory practice, because it provides them with 
a group of precise information that facilitates the development of the tests. In particular, the students 
from the University of Peru reached a degree of satisfaction higher than 75%, those from Cuba 72.1%, 
while the lowest value was 66.25% in Mozambique.  Nevertheless, these were encouraging values for 
research with repercussions on decision-making for future laboratories. In relation to the item with the 
highest satisfaction on the part of the students was Q2 with 73%, which makes the understanding of the 
practical activity a few minutes earlier. Likewise, the teacher was able to explain the laboratory 
procedures once the section started, which allowed more time to clarify doubts and physical interaction 
with the measuring equipment. In addition, a more enjoyable environment was created among students 
for the development of the activity. In general, it can be stated that there was an increase in the 
satisfaction of students using the laboratories with audiovisual resources through the inverted 
classroom in relation to students using the traditional laboratory.  

In the experimental group, composed of 231 students, 70.81% rated the model between satisfied and 
very satisfied with the content of the inverted classroom through audiovisual resources. Meanwhile, 
only 67 students said they were not satisfied or very dissatisfied with the use of audiovisuals.  In relation 
to the educational centers, there were similar results, with 76.45 and 77.2% of acceptance in the surveys 
of students from Cuba and Peru, respectively. They also stated that they are motivated by visual 
resources. In comparison with the students of the University of Mozambique, who reached a lower level 
of 58.9%.  Río-Gamero et al. (2022) in their research found that 87% of students were more confident 
in laboratories that used videos as visual aids compared to traditional ones. These results are a product 
of students being immersed in their daily lives with the technological connection of videos, audios and 
images shared on instant messaging platforms such as WhatsApp group. Factors that indicated that 
instant messaging on mobile devices has enormous potential, but should never replace the physical 
means of communication.  

A notable result through unstructured interviews was that students prefer the exchange of 
audiovisual resources through the WhatsApp group and not through the virtual classroom of the 
educational institution. In other aspects, they recommended generating explanatory videos of the 
laboratories and placing them on YouTube for easier and 24-hour consultation. As a common factor, it 
has been reached that electronic materials and short video contribute to achieve laboratory skills, as an 
essential element required for problem solving, creativity and teamwork (Del Savio et al., 2023). 

In Mozambique, 38% of the students in the control group failed the laboratory section exam, while 
in the experimental group this decreased by 25%. Consequently, there was an improvement of 13% in 
the passing grades of the students.  On the other hand, 47% of the control group from Cuba failed the 
exam, compared to 18% in the experimental group. In fact, students with passing grades increased by 
29%. Finally, the students of the Catholic University Sedes Sapientiae, in the 2023-1 course 26% failed 
the exam, compared to the 2023-2 course, which decreased by 8%. Likewise, there was an improvement 
of 12% in the passing grades of the students.  In general, the average laboratory grade of the control 
group was 11.10 while the experimental group had a grade of 12.48. Thus, it is shown that there is a 
slight improvement in students' academic performance as a result of the effectiveness of the audiovisual 
resources in the inverted classroom.  

The best results of the grades in course 2023-2 of the students of the University of Ciego de Avila 
were observed. The possible cause is considered to be the result of the implementation of the massive 
informatization program of ICT since 2005. As a result, it generated skills in students in the search and 
analysis of audiovisual information and consequently obtained better grades in relation to the students 
of the other universities analyzed. In this regard, Karla et al. in a survey of 95 students at the University 
of Havana recorded that 85%, 81%, 78%, 75% and 71% use the Internet for school work, social 
networks, mail, study and surf the Internet, which enables the immediate assimilation of audiovisual 
content.   
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However, the statistical analysis in Table 3 of the normality tests indicates significant differences 
between the two groups. The correlation coefficient of Spearman's test in the three educational 
institutions reached very low values between course 2023-1 and course 2023-2. Therefore, it follows 
that there is a high appreciation by students of a significant methodological difference and its impact on 
academic performance as those exposed by Campira et al. (2021) and Mendonça et al. (2012). 

During the research, it was detected some inconveniences of access to the internet and technology in 
Mozambique and Cuba, which influenced in some aspects the capacity of students to receive the 
authentic audiovisual media. In this same context, several researchers have shown that the scarce 
technological means and internet connections hinder the opportunities to expand audiovisual resources 
from the perspective of the flipped classroom (Campillo-Ferrer & Miralles-Martínez, 2021; Cartes-
Barroso, 2022; Duan et al., 2021; Seibert et al., 2013). 

An important finding was that the government's public policies encourage audiovisual education 
through programs on television channels such as Canal Multivisión. In this way, competencies, learning 
and interdisciplinary research are strengthened. All of which, generated more facility for the insertion 
of the experimental group with a visual, formative and motivational environment with a wide profile in 
the students. In this regard, De La Torre & Díaz-Luc (2023) demonstrated that television is a 
transcendent alternative to broaden the interest of academic courses. 

5. Conclusions

The objective of this article was to establish how the use of audiovisual resources such as videos, images, 
texts, electronics and instant messaging in inverted classrooms applied to civil engineering laboratories 
improves student performance. For this purpose, the overall performance of students was evaluated by 
means of three factors such as: degree of student satisfaction, student performance during laboratory 
practice, and finally contrasting the method by means of audiovisual resources. 

An improvement in satisfaction was demonstrated because more than 162 students, representing 
70% of the experimental group, were satisfied, as was the case with academic performance. Although, 
in general, the improvements in grades were insignificant, only 11%. However, the number of students 
who failed in the laboratory decreased significantly by 21%. Therefore, it is concluded that the 
traditional laboratory has significant differences with respect to the laboratory through audiovisual 
resources.  

Most of the students of the three academic institutions positively valued the laboratory practice of 
the inverted classroom with audiovisual resources in relation to the traditional laboratory. 
Consequently, there was a high degree of favorable acceptance of factor 1 in Q8 and Q9 as well as, factor 
2 in Q7 aimed at contributions of study habits, recommendation of the laboratory with audiovisual 
media and validity of audiovisual resources for learning and improvement of academic performance. 
Among the platforms and materials shared to students mostly preferred instant messaging by 
WhatsApp and video as a didactic resource because it provided them with greater skill and confidence 
immediately with the observation of the laboratory procedure and analysis. Due to this process, 
students' doubts in the execution of the laboratory were decreased and in the exam they showed 
accurate results and ideas, as well as reflective conclusions and recommendations between theory and 
practice. 

 A significant finding of the research is the positive impact of the inverted classroom with audiovisual 
resources, which provides a comprehensive pedagogical tool to effectively address the problems 
presented by students in laboratories in different geopolitical environments. However, further studies 
are needed to understand the effect in interdisciplinary conditions encountered by the civil engineering 
student.  

6. Acknowledgments

The authors of this paper are grateful for the support of the institutions involved Universidad de Ciego 
de Avila (Cuba), Universidad Católica Sedes Sapientiae (Peru), Universidad Eduardo Mondlane 
(Mozambique) and Instituto Superior Politécnico de Gaza (Mozambique), as well as the personnel 
involved in the development of the research project. 

230



VISUAL Review, 16(8), 2024, pp. 221-234 

References 

Cabi, E. (2018). The Impact of the Flipped Classroom Model on Students' Academic Achievement. The 
International Review of Research in Open and Distributed Learning, 19(3), 202-221. 
https://doi.org/10.19173/IRRODL.V19I3.3482  

Campira, F. P., Silva, A. L., & Araújo, A. M. (2021). Academic satisfaction: a qualitative study with university 
students in Mozambique. Educação &amp; Formação, 6(3), 2021.  
https://doi.org/10.25053/REDUFOR.V6I2.4913  

Campillo-Ferrer, J. M., & Miralles-Martínez, P. (2021). Effectiveness of the flipped classroom model on 
students' self-reported motivation and learning during the COVID-19 pandemic. Humanities and 
Social Sciences Communications, 8(1), 1-9. https://doi.org/10.1057/s41599-021-00860-4  

Caramutti De La Piedra, R. D. P., & Ibáñez, D. B. (2022). University graduates in Peru: sociocultural 
implications in their research to graduate. University graduates and graduation research. VISUAL 
Review. International Visual Culture Review / Revista Internacional de Cultura , 9. 
https://doi.org/10.37467/revvisual.v9.3738  

Cartes-Barroso, M. J. (2022). Audiovisual journalism and technological innovation: The QR codes on 
Spanish television. VISUAL REVIEW. International Visual Culture Review Revista Internacional De 
Cultura Visual, 11(4), 1–13. https://doi.org/10.37467/revvisual.v9.3687 

Dehghan, S., Horan, E. M., & Frome, G. (2022). Investigating the Impact of the Flipped Classroom on Student 
Learning and Enjoyment in an Organic Chemistry Course. Journal of Chemical Education, 99(7), 
2512–2519. https://doi.org/10.1021/acs.jchemed.1c01104  

De La Torre, V. M., & Díaz-Luc, A. (2023). Application of the methodology based on projects in university 
teaching. Case study in the audiovisual communication degree. Human Review. International 
Humanities Review / Revista Internacional de Humanidades, 16(3). https://doi.org/10.37467/ 
revhuman.v12.4655  

Del Savio, A. A., Carrasco, L. Z., Nakamatsu, E. C., Velarde, K. G., Martinez-Alonso, W., & Fischer, M. (2023). 
Applying Project-Based Learning (PBL) for Teaching Virtual Design Construction (VDC). International 
Journal of Engineering Pedagogy, 13(2), 64-85. https://doi.org/10.3991/IJEP.V13I2.35877 . 
https://doi.org/10.3991/IJEP.V13I2.35877  

Duan, W., Maskey, S., Chaffe, P. L. B., Luo, P., He, B., Wu, Y., & Hou, J. (2021). Recent Advancement in Remote 
Sensing Technology for Hydrology Analysis and Water Resources Management. Remote Sensing 
2021, Vol. 13, Page 1097, 13(6), 1097. https://doi.org/10.3390/RS13061097  

González-González, I., & Jiménez-Zarco, A. I. (1 C.E.). Using an Audiovisual Case Methodology to Develop Critical 
Thinking Competence in Distance E-Learning Environment: The Open University of Catalonia (UOC) 
Experience. Https://Services.Igi-Global.Com/Resolvedoi/Resolve.Aspx? Doi=10.4018/978-1-4666-4876-
0.Ch009 , 171–187. https://doi.org/10.4018/978-1-4666-4876-0.CH009  

Guerra, P. (2022). From the Borders and Edges: Youth Cultures, Arts, Urban Areas and Crime Prevention. 
Urban Book Series, 75-91. https://doi.org/10.1007/978-3-031-15108-8_4  

Howard, F. (2022). Artistic Production and (Re) production: Youth Arts Programmes as Enablers of Common 
Cultural Dispositions. Cultural Sociology, 16(4), 468-485. https://doi.org/10.1177/ 
17499755211066371/FORMAT/EPUB  

Karabulut-Ilgu, A., Jaramillo Cherrez, N., & Jahren, C. T. (2018). A systematic review of research on the flipped 
learning method in engineering education. British Journal of Educational Technology, 49(3), 398-411. 
https://doi.org/10.1111/bjet.12548  

Karla, M., Berrio, C., Mesa, D. P., Campos Posada, R., & Campos Posada, G. E. (2017). Mediations in the social 
uses of the Internet by Cuban university students of Information Sciences, Journalism and Social 
Communication Social Mediations in the social use of the Internet by Cuban university students of 
Information Sciences, Journalism and Social Communication (Vol. 28, Issue 2). http://scielo.sld.cu  

Lorenzo, A. J. R. (2022). The new audiovisual trends with the one-person consumerism as the new reality. 
From group experience to personalized individual consumption. VISUAL Review. International Visual 
Culture Review / Revista Internacional de Cultura , 9. https://doi.org/10.37467/REVVISUAL.V9.3610 

Máñez, I., Skrobiszewska, N., Descals, A., Cantero, M. J., Cerdán, R., García, Ó. F., & García-Ros, R. (2024). 
Channelling feedback through audiovisual presentations: Do higher education students perceive, 
use and benefit from video feedback compared to written feedback? Journal of Computer Assisted 
Learning. https://doi.org/10.1111/jcal.12993  

https://doi.org/10.19173/IRRODL.V19I3.3482
https://doi.org/10.25053/REDUFOR.V6I2.4913
https://doi.org/10.1057/s41599-021-00860-4
https://doi.org/10.37467/revvisual.v9.3738
https://doi.org/10.1021/acs.jchemed.1c01104
https://doi.org/10.37467/%20revhuman.v12.4655
https://doi.org/10.37467/%20revhuman.v12.4655
https://doi.org/10.3991/IJEP.V13I2.35877
https://doi.org/10.3991/IJEP.V13I2.35877
https://doi.org/10.3390/RS13061097
https://services.igi-global.com/Resolvedoi/Resolve.Aspx?%20Doi=10.4018/978-1-4666-4876-0.Ch009
https://services.igi-global.com/Resolvedoi/Resolve.Aspx?%20Doi=10.4018/978-1-4666-4876-0.Ch009
https://doi.org/10.4018/978-1-4666-4876-0.CH009
https://doi.org/10.1007/978-3-031-15108-8_4
https://doi.org/10.1177/%2017499755211066371/FORMAT/EPUB
https://doi.org/10.1177/%2017499755211066371/FORMAT/EPUB
https://doi.org/10.1111/bjet.12548
http://scielo.sld.cu/
https://doi.org/10.37467/REVVISUAL.V9.3610
https://doi.org/10.1111/jcal.12993


VISUAL Review, 16(8), 2024, pp. 221-234 

Martín-Romo, L. A., & Belinchón, C. S. (2022). The audiovisual proposal as a reflection of the influence of 
social networks on young people. Nerve's case. VISUAL Review. International Visual Culture Review / 
Revista Internacional de Cultura , 9. https://doi.org/10.37467/REVVISUAL.V9.3604  

Melo, L., & Sánchez, R. (2017). Analysis of student perceptions of flipped classroom methodology for teaching 
advanced techniques in veterinary drug residue and contaminant analysis laboratories. Educacion 
Quimica, 28(1), 30-37. https://doi.org/10.1016/j.eq.2016.09.010. 

Mendonça, M., Popov, O., Frånberg, G. M., & Cossa, E. (2012). Introducing a Student-centred Learning 
Approach in Current Curriculum Reform in Mozambican Higher Education. Education Inquiry, 3(1), 
37-48. https://doi.org/10.3402/EDUI.V3I1.22012.  

Paterson, C., Paterson, N., Jackson, W., & Work, F. (2020). What are students' needs and preferences for 
academic feedback in higher education? A systematic review. Nurse Education Today, 85, 104236. 
https://doi.org/10.1016/J.NEDT.2019.104236  

Piemontese, S. (2021). Combining Participatory and Audiovisual Methods with Young Roma "Affected by 
Mobility." IMISCOE Research Series, 177-196. https://doi.org/10.1007/978-3-030-67608-
7_10/FIGURES/6.  

Remaycuna-Vasquez, A., Carrión-Barco, G., Atoche-Silva, L. A., Vela-Miranda, O. M., Horna-Calderón, V. E., 
Espinoza-Porras, F. R., & Fernández-Otoya, F. A. (2024). Digital video-based study habits as 
mediators of academic performance in university students. VISUAL REVIEW. International Visual 
Culture Review / Revista Internacional de Cultura Visual, 16(1), 155-166. 
https://doi.org/10.62161/REVVISUAL.V15.5135  

Rhongo, D., & da Piedade, B. (2022). E-Teaching in Higher Education: An Analysis of Teachers' Challenges 
Facing E-Learning in Mozambique. Lecture Notes in Networks and Systems, 389 LNNS, 403-414. 
https://doi.org/10.1007/978-3-030-93904-5_41  

Río-Gamero, D., Santiago, B. ;, Schallenberg-Rodríguez, D. E. ;, Melián-Martel, J. ;, Del Río-Gamero, B., Santiago, 
D. E., Schallenberg-Rodríguez, J., & Melián-Martel, N. (2022). Citation: Does the Use of Videos in Flipped 
Classrooms in Engineering Labs Improve Student Performance? https://doi.org/10.3390/educsci

Salazar-Palomino, S., Romaní, Y. L. H., Szczcpansky-Grobas, D., & Alarcón-Sucasaca, A. (2024). Application of 
Audiovisual Resources in University Students in Rural Areas. VISUAL Review. International Visual 
Culture Review / Revista Internacional de Cultura, 16(2), 137-151. https://doi.org/10.62161/ 
revvisual.v16.5251  

Seibert, J., Uhlenbrook, S., & Wagener, T. (2013). "Hydrology education in a changing world." Hydrol. Earth 
Syst. Sci, 17, 1393-1399. https://doi.org/10.5194/hess-17-1393-2013 

Shi, Y., & Qu, S. (2022). The effect of cognitive ability on academic achievement: The mediating role of self-
discipline and the moderating role of planning. Frontiers in Psychology, 13. 
https://doi.org/10.3389/fpsyg.2022.1014655. https://doi.org/10.3389/fpsyg.2022.1014655  

Silva Hernández, F. (2023). Audiovisual reality for educational quality in universities. VISUAL Review. 
International Visual Culture Review / Revista Internacional de Cultura , 13(3). 
https://doi.org/10.37467/revvisual.v10.4574  

Taber, K. S. (2018). The Use of Cronbach's Alpha When Developing and Reporting Research Instruments in 
Science Education. Research in Science Education, 48(6), 1273-1296. 
https://doi.org/10.1007/S11165-016-9602-2/TABLES/1 

Vicente, A. C., Jiménez, J. B., & García, C. S. (2022). Use of reusable audiovisual elements as means to improve 
learning of Mathematics in Engineering. Experience based on teaching mathematics in engineering 
degrees. Human Review. International Humanities Review / Revista Internacional de Humanidades, 
11(Monografico), 1-13. https://doi.org/10.37467/revhuman.v11.3974  

Werthein, J. (1976). Educational television and the use of mass media for education in Cuba. In Revista del 
Centro de Estudios Educativos (Mexico) (Vol. 4). 

Williams, K. M. (2022). Exploring new literacies: A case study on technology and teacher development in 
Cuban primary schools. Journal of Media Literacy Education, 14(1), 82-93. 
https://doi.org/10.23860/JMLE-2022-14-1-6  

232

https://doi.org/10.37467/REVVISUAL.V9.3604
https://doi.org/10.1016/j.eq.2016.09.010
https://doi.org/10.3402/EDUI.V3I1.22012
https://doi.org/10.1016/J.NEDT.2019.104236
https://doi.org/10.1007/978-3-030-67608-7_10/FIGURES/6
https://doi.org/10.1007/978-3-030-67608-7_10/FIGURES/6
https://doi.org/10.62161/REVVISUAL.V15.5135
https://doi.org/10.1007/978-3-030-93904-5_41
https://doi.org/10.3390/educsci
https://doi.org/10.62161/%20revvisual.v16.5251
https://doi.org/10.62161/%20revvisual.v16.5251
https://doi.org/10.5194/hess-17-1393-2013
https://doi.org/10.3389/fpsyg.2022.1014655
https://doi.org/10.37467/revvisual.v10.4574
https://doi.org/10.1007/S11165-016-9602-2/TABLES/1
https://doi.org/10.37467/revhuman.v11.3974
https://doi.org/10.23860/JMLE-2022-14-1-6

	Audiovisual resources in improving the academic performance  of engineering students
	Maiquel López Silva1, Dayma Sadami Carmenates Hernández1 , Oscar Brown Manrique2 , Fernando Brazao Tembe3
	1 Universidad Católica Sedes Sapientiae, Peru
	2 Ciego de Avila University, Cuba
	3 Higher Polytechnic Institute of Gaza, Mozambique
	Received: 01/ 12 / 2024
	Accepted: 17/ 12 / 2024



