
REVISTA UNIVERSIDAD DE GUAYAQUIL Vol. 140 No. 2 - 2026 (Julio-Diciembre) 

ISSN: 2477-913X e-ISSN: 2806-5751 

 

        

 

 

 

 

 

 

 

Videos Educativos en la Consolidación de Conocimientos en 

Matemática en Estudiantes de Básica Superior 

 

Educational Videos in the Consolidation of Mathematical Knowledge in Middle 

Education Students 
 

 

Esnaldo Cristóbal Giler Rodríguez 

Gloria Janeth Arteaga Chávez 

Felix Salvador Moreira Mendoza 

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fecha de recepción: 15 de enero de 2026 

Fecha de aceptación: 10 de abril de 2026



REVISTA UNIVERSIDAD DE GUAYAQUIL Vol. 140 No. 2 - 2026 (Julio-Diciembre) 

ISSN: 2477-913X e-ISSN: 2806-5751 

 

 

Esta obra está bajo licencia Creative Commons Reconocimiento-NoComercial-SinObraDerivada 4.0 Internacional. Para ver una 

copia de esta licencia, visite https://creativecommons.org/licenses/by-nc-nd/4.0/.   

18 

Videos Educativos en la Consolidación de Conocimientos en 

Matemática en Estudiantes de Básica Superior 

Educational Videos in the Consolidation of Mathematical Knowledge in Middle 

Education Students 

Esnaldo Giler Rodríguez1, Gloria Arteaga Chávez2,  y Felix Moreira Mendoza3  

Como citar:  Giler, E., Arteaga, G., Moreira, F. (2026). Videos Educativos en la Consolidación de Conocimientos en Matemática 

en Estudiantes de Básica Superior. Revista Universidad de Guayaquil. 140 (2), pp.: 18-31. DOI: 

https://doi.org/10.53591/revug.v140i2.2987  

 

RESUMEN 

La falta de comprensión de conceptos básicos, la dificultad para aplicar algoritmos específicos y el 

bajo nivel de motivación afecta al proceso de consolidación en el ciclo de aprendizaje de la 

Matemática. El objetivo de la investigación fue analizar la aplicación de videos educativos en la 

consolidación de conocimientos en Matemática en estudiantes de Básica Superior en la Unidad 

Educativa Fiscomisional Juan Montalvo en la nivelación formativa del período lectivo 2024. La 

metodología del estudio consideró la investigación descriptiva con un enfoque cualitativo y 

cuantitativo. Se aplicó la investigación bibliográfica mediante la revisión de la literatura, y la 

investigación de campo mediante el método inductivo y la observación científica. Se aplicó como 

técnicas de investigación una encuesta a estudiantes, una entrevista a docentes, y una observación no 

participante. Se analizó y contextualizó la información con uso de la estadística descriptiva. Los 

resultados muestran que el aprendizaje basado en videos educativos mejora significativamente el 

proceso de consolidación de los conocimientos en la asignatura Matemática y contribuye a la 

nivelación formativa para el cumplimiento de las destrezas con criterio de desempeño en la Básica 

Superior. En conclusión, la aplicación de videos educativos mejoró el rendimiento académico, la 

motivación y la experiencia de aprendizaje de los estudiantes en Matemática. 

 

PALABRAS CLAVE: Videos educativos; consolidación de conocimientos; Matemática; 

rendimiento académico; motivación. 
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Matemática en Estudiantes de Básica Superior 

 

Educational Videos in the Consolidation of Mathematical Knowledge in Middle 

Education Students 

ABSTRACT 

The lack of understanding of basic concepts, difficulty in applying specific algorithms, and low 

motivation levels affect the consolidation process in the mathematics learning cycle. The objective 

of this research was to analyze the application of educational videos in the consolidation of 

mathematical knowledge among Middle Education students at Unidad Educativa Fiscomisional Juan 

Montalvo in the formative leveling of the 2024 academic period. The study's methodology considered 

descriptive research with a qualitative and quantitative approach. Bibliographic research was applied 

through a literature review, and field research was conducted using the inductive method and 

scientific observation. The research techniques applied included survey of students, interviews with 

teachers, and non-participant observation. Information was analyzed and contextualized using 

descriptive statistics. The results show that learning based on educational videos significantly 

improves the knowledge consolidation process in mathematics and contributes to formative leveling 

for the achievement of performance skills in Middle Education. In conclusion, the application of 

educational videos enhances academic performance, motivation, and the learning experience of 

students in mathematics. 

KEYWORDS: Educational videos; knowledge consolidation; mathematics; academic performance; 

motivation. 
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INTRODUCTION 

Knowledge consolidation is an essential pedagogical process for students to understand information, 

retain it, and use it effectively over time, thus differing from temporary memorization models. Thus, 

at the international level, adaptation to this process corresponds to the diversity of learning styles 

present in a classroom (Acuña & Liern, 2020), where the practical approach based on educational 

videos seeks to solve the excess of abstraction in mathematical knowledge and the lack of 

personalized school attention. 

According to the PISA-D report (INEVAL & OECD, 2018), corresponding to the results of 

Mathematics performance in Ecuador, an average of 377 was obtained in 15-year-olds, which is two 

points lower than the regional average of 379. This places Ecuadorian students at a skill level prior 

to analysis, synthesis, and metacognition, which is why the Ministry of Education of Ecuador carried 

out curricular updates that resulted in the application of the competency-based prioritized curriculum 

(MINEDUC, 2021). 

Some research points to the ease of transmitting information and knowledge, such as in Morales 

(2021) and in Pattier and Ferreira (2022), who establish educational videos as visually attractive 

didactic resources that address educational topics, explain concepts, develop skills, or present 

information in a clear and understandable manner. Thus, this conception covers a wide range of 

disciplines and educational levels, and categorizes educational videos as complementary tools in 

formal and informal teaching environments. 

At the local level, some studies point to the combination of elements in educational videos as a key 

aspect for improving viewers' comprehension, retention, and application of information, thus 

promoting more effective and engaging learning (Bravo-Cobeña et al., 2021), and enriching the 

educational process, promoting comprehension, participation, and motivation of students in various 

learning contexts in Mathematics (Posligua & Zambrano, 2020). 

Nevertheless, according to Valencia-Velasco and Guevara-Vizcaíno (2020), knowledge 

consolidation in Mathematics should be classified as a process of strengthening and deepening 

previously learned mathematical concepts, skills, and principles. This process involves the review 

and continuous practice of acquired knowledge, as well as its application in diverse contexts, thus 

seeking to achieve a more solid and lasting mastery of mathematical concepts, allowing students to 

transfer their knowledge to new and more complex situations. 

Other studies refer to the learning of processes or algorithms as fundamental for the development of 

essential algebraic skills, because students practice by manipulating assumptions, thinking about 

resolution mechanisms, and applying properties of the topics covered (Ibarra, 2021), which 

strengthens analytical thinking by requiring the decomposition and simplification of equations, 

identifying key steps to reach the solution (George, 2020). 

Based on the above, the research based on educational videos constituted an educational need 

grounded in the consolidation of knowledge associated with understanding concepts, solving 

problems, and modeling reality. In addition, it was considered of practical utility as an active tool for 

learning feedback, whose importance was based on providing students with a clear and concise 

explanation of procedures, and didactic opportunities for practice and evaluation. 

The methodology considered descriptive research with a qualitative and quantitative approach. 

Bibliographic and field research was applied, supported by the inductive method and scientific 

observation. The research techniques were the survey of students, interviews with teachers, and non-

participant observation. Information was tabulated and analyzed using descriptive statistics. For this, 
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the following hypothesis was proposed: the application of educational videos improves the 

consolidation of knowledge in the formative leveling of Mathematics in Middle Education students. 

The objective of the research was to analyze the application of educational videos in the consolidation 

of mathematical knowledge in Middle Education students at Unidad Educativa Fiscomisional Juan 

Montalvo in 2024. Finally, the following specific objectives were established: to investigate the 

perception of learning based on educational videos with respect to Mathematics learning; to identify 

methodologies for the implementation of educational videos as mechanisms for knowledge 

consolidation in Mathematics; and to examine the relationship between the use of educational videos 

and the integration of knowledge in Mathematics. 

The results showed that educational videos significantly improve the knowledge consolidation 

process and contribute to formative leveling in Mathematics. Thus, the aim was to generate a positive 

impact on the understanding of basic mathematics concepts, enhance the ability to solve exercises, 

problems, and didactic situations, and generate student satisfaction with the planned reinforcement 

using educational videos. 

Finally, this research maintains its focus on the analysis of the application of educational videos in 

the consolidation of mathematical knowledge, these being a highly useful pedagogical strategy. Its 

academic relevance lies in generating evidence on the benefits provided by the incorporation of these 

digital resources, supporting the strengthening of mathematical competencies in each student. In this 

way, the results obtained will be a contribution for future research related to educational videos and 

mathematics, thus promoting the use of methodological strategies that generate meaningful learning. 

LITERATURE REVIEW 

Educational Videos as a Support Tool in Mathematics 

In recent years, Mathematics education has experienced significant changes driven by various factors, 

such as technological advances, new pedagogical approaches, and the changing demands of society 

(Burgos & Castillo, 2023). These changes have transformed the way we teach and learn, and have 

opened new opportunities and challenges in the educational field (Guaña, 2023). The impact of 

technology on education, with the emergence of computers, the Internet, and mobile devices, has 

revolutionized the way we access information and communicate. 

Currently, as Romero et al. (2023) point out, students easily access online educational resources, 

participate in virtual classes, and collaborate with peers from around the world. This has expanded 

learning possibilities and blurred the geographic and temporal barriers that previously limited 

education. Thus, given the possibility of finding educational videos on practically any imaginable 

topic, and in a variety of formats, from short lessons to complete courses that help teachers and 

students, the teaching-learning process is strengthened. 

For Burgos et al. (2020, pp. 243-247), the availability of educational videos on the web on topics 

associated with Mathematics is increasing at an accelerated pace, finding resources related to any 

topic and area of the exact sciences. Given this trend, educational institutions have an interest in 

contributing a wide diversity of educational content that helps students to better understand 

mathematical concepts, guiding the development of mathematical competencies (Rivadeneira-Loor, 

2013). 

Another relevant factor is the personalization of learning, which allows teachers to adapt learning to 

the individual needs of students. In this sense, Rodríguez et al. (2014, p. 38) mention that when a 

video is assigned to a student who needs to review a concept or who is interested in exploring a topic 
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in depth, due to the ease of having control of the audiovisual resource and the characteristics of the 

video format, a precise understanding of the message or teaching pursued is achieved. 

Likewise, fostering motivation, building study habits, and student participation are important, 

because educational videos actively involve students in the processes of reflection and application of 

knowledge. Interactivity, as indicated by Arias-Rueda (2021), between the resource and the ability of 

a Mathematics teacher achieves levels of confidence that lead to attention and participation in 

activities, answering questions, or performing tasks. 

In this sense, the aim is to facilitate autonomous learning, considering the premise that when students 

play the videos at their own pace, they acquire and assimilate content easily (Velarde-Alvarado et al., 

2017). However, given the complexity involved in the development of pedagogical processes, the 

role of the teacher is outlined to resolve doubts and teach how to learn autonomously, and, likewise, 

by empowering students in the process, teachers motivate and generate the need to investigate 

analytically, critically, and autonomously (Beltrán-Pellicer et al., 2018). 

Consolidation of Knowledge in Mathematics 

For Velasco-Burgos (2019), and in accordance with Kolb's theory (Paredes, 2021), the consolidation 

of knowledge in mathematics classes is fundamental to guarantee meaningful and lasting learning in 

students. Unlike the memorization of formulas and procedures, consolidation implies a 

comprehensive understanding of mathematical concepts and their application in different contexts 

(interdisciplinarity). 

Therefore, as Condo (2022) refers, pedagogical practices that foster reflection, problem-solving, 

active learning, and interconnection are required. Thus, for Zayas-Batista et al. (2022), this improves 

academic performance and prepares students to face learning challenges with a solid foundation and 

sufficient motivation to sustain assimilation processes. According to Sandoval et al. (2014), new 

knowledge, skills, or attitudes are achieved through confrontation between four modes of experiential 

learning. 

For the purpose of comprehensive consolidation, as Letelier-Farías et al. (2020) explain, students to 

develop educational competencies must strengthen four different types of skills: living concrete 

experiences, reflecting observationally, conceptualizing abstractly, and actively experimenting. 

MATERIALS AND METHODS 

The study employed the quantitative approach in data collection and assessment of methodological 

processes of teaching with educational videos, to verify the proposed hypothesis; while the qualitative 

approach was used in the contextualization of the research problem and deepening of the applied 

methodology. The level of research was descriptive, which characterized the research results within 

the framework of theoretical background and the systematization of the application as a proposal for 

educational innovation. 

In this way, the research was framed within the use of pedagogical innovations in the processes of 

systematization of knowledge in the area of Mathematics. By way of spatial delimitation, the research 

was carried out at the Unidad Educativa Fiscomisional Juan Montalvo, located in Manta City, 

Manabí, Ecuador, allowing the study to be carried out in the formative leveling of the 2024 academic 

year. 

The age group established was students of Middle Education, in the subject of Mathematics, aged 

between 13 and 14 years, based on the development of skills with performance criteria subject to the 

competency-based prioritized curriculum (MINEDUC, 2021). In addition, the research adhered to the 
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ethical criteria established for scientific research, through the use of informed consent, anonymity, 

and non-commercialization of the data obtained. 

Subsequently, field research was applied using the inductive method, with the collection of primary 

information, which was contextualized within the framework of the problem and expected results; 

and bibliographic research, where the relationship between the educational experience and the 

external results of Secondary Education institutions was analyzed, through consultation of journals, 

books, and manuals indexed in repositories and databases specialized in Education Sciences. In this 

way, the following research techniques and instruments were applied: 

• Survey directed at students, which used questions under the topics: type of educational videos 

preferred to consolidate knowledge in Mathematics; aspects of educational videos considered 

useful in Mathematics; and, need for improvements in educational videos for knowledge 

consolidation. Independent Likert scales were considered for each topic, as shown in figures 

1, 2, and 3 in the results. 

• Interview directed at Middle Education teachers, which recorded didactic experiences and the 

perception of educational videos as active learning methodologies, associated with the use of 

educational videos in the institution. The following criteria were considered: use of 

educational videos in classes; contribution of educational videos to the consolidation of 

knowledge; and, student reaction to the use of educational videos in Mathematics classes. 

• Non-participant observation, with the use of an observation guide on the implementation of 

educational videos in the consolidation of mathematical knowledge, that is, the functionality 

and interaction between peers during the application in the phases of concrete experience, 

reflective observation, abstract conceptualization and active experimentation, comprehension 

and consolidation of knowledge, and student behavior and motivation. 

The validity of the research instruments was carried out using the expert judgment method, with the 

participation of five teachers with experience in teaching mathematics and in scientific research, who 

reviewed each of the instrument's questions, their relationship with the variables and with the research 

objectives. Based on the observations made, modifications were made to guarantee a correct 

collection of information. 

The information was analyzed using descriptive statistics, using graphs that allowed interpreting the 

results obtained. Meanwhile, the qualitative information from the interview and observation was 

organized and analyzed using the content analysis technique to identify patterns, perceptions, and 

experiences related to the topic under study. The population consisted of 3 Mathematics teachers and 

215 Middle Education students, legally enrolled at the Fiscomisional Educational Unit. A purposive 

sample of 70 students from the Ninth grade of General Basic Education was used, due to their 

availability and accessibility. 

RESULTS 

With the objective of investigating the student perception of learning based on educational videos 

with respect to Mathematics learning, a survey was applied to Middle Education students, obtaining 

the results shown in figures 1, 2, and 3. 

Figure 1 

Type of educational videos preferred to consolidate knowledge in Mathematics. 
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Note: Data obtained from the student survey. 

As observed, to establish the processes of knowledge consolidation in Mathematics, most students 

occasionally played short videos, rarely did so with long videos, and frequently did so with step-by-

step tutorials. In addition, a tendency to prefer concrete and specific audiovisual material was 

observed. 

Figure 2 

 

Aspects of educational videos considered useful in Mathematics. 

 

Note: Data obtained from the student survey. 

As can be seen, in correspondence with the characterization of an educational video, most students 

frequently considered clear and detailed explanations with practical examples useful, while, 

occasionally, the review of fundamental concepts was considered useful. 

Figure 3 

Need for improvements in educational videos for knowledge consolidation. 
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Note: Data obtained from the student survey. 

As detailed, in relation to strengthening the current conditions in which an educational video is 

presented, in which students require as a need, the majority agreed to reproduce more specific content, 

with a greater variety of topics, and, with better visual and auditory quality. 

Regarding the identification of methodologies for the comprehensive implementation of educational 

videos as mechanisms for knowledge consolidation in Mathematics, an interview was applied to 

Middle Education teachers, emphasizing specific didactics and their perception for learning. The 

results are recorded in Table 1. 

Table 1. 

Teaching methodology of educational videos in Mathematics. 

PARTICIPANTS QUESTIONS 
 

Use of educational 

videos in classes 

Contribution of 

educational videos to 

knowledge 

consolidation 

Student reaction to the 

use of educational videos 

in Mathematics classes 

TEACHER 1 Yes, especially 

explanatory ones to 

improve 

understanding of 

theories. 

They contribute to 

improving the 

understanding of 

concepts and resolution 

rules. 

Positive. They reinforce 

explanations and allow 

them to review at home. 

TEACHER 2 Yes, tutorial type to 

consolidate problem-

solving skills. 

They improve students' 

ability to apply specific 

algorithms. 

Very satisfactory. They 

understand a variety of 

examples and problems. 

TEACHER 3 Yes, at least once a 

month and focused on 

specific exercises. 

They increase student 

motivation and 

facilitate knowledge 

retention. 

They show interest; 

furthermore, they allow 

them to learn at their own 

pace and improve class 

participation. 

Contenido más 

específico

Mayor variedad de 

temas

Mejor calidad 

visual y auditiva

De acuerdo 49 39 51

Indeciso 12 21 10

En desacuerdo 9 10 9
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Note: Elaborated from the teacher interview. 

As can be seen, all teachers, in the pedagogical development of their classes, have applied educational 

videos to reinforce learning and provide feedback on specific aspects of a planned topic. Likewise, 

the application of educational videos was related to an improvement in class motivation and reflection 

on learning, which allowed understanding processes, understanding concepts, and solving 

problematic situations. 

Regarding the process of examining the relationship between the use of educational videos and the 

integration of knowledge in Mathematics, an observation was applied in the process of application of 

the audiovisual technological tool, obtaining the results indicated in Table 2. 

Table 2. 

Learning development during the application of educational videos. 

OBSERVATION CRITERIA APPLICATION OF EDUCATIONAL VIDEOS 

Interaction between students 

and the teacher 

Most students asked questions based on the notes 

they took during video playback. Participation was 

active and group confidence was fostered. 

Comprehension and 

consolidation of knowledge 

Understanding of concepts and correct application 

of algorithms improved. Most students solved the 

proposed problems in a moderate time. 

Student behavior and 

motivation 

The level of attention and motivation of the 

students was good. Interaction with the teacher 

was more frequent. 

Note: Elaborated from non-participant observation in Mathematics classes. 

As shown, with the application of a methodological class using educational videos, the following 

improved: student participation, which generated constant interaction between Middle Education 

students and each Mathematics teacher; problem and exercise solving because comprehension and 

knowledge consolidation were systematized; and, attention to explanations based on respectful and 

motivated behavior in the student group. 

DISCUSSION 

The results found in this research allowed validating the position of Beltrán-Pellicer et al. (2018), 

who point out the benefits of the large number of online videos currently available, and which 

highlights, in another position, the imprecise elaborations or erroneous didactic methods, together 

with the natural variability of the skill levels addressed. In this sense, as Bravo-Cobeña et al. (2021) 

express, validation and adequate categorization for adjustment to school needs in Mathematics is an 

indispensable requirement in the use of educational videos. 

On the other hand, the affirmations of Burgos et al. (2020) and Romero-Tena et al. (2017), on the 

positive impact of a teaching methodology using educational videos, from an approach of suitability, 

design, and formative action, were related to what was obtained in the surveys of Middle Education 

students. Therefore, as Velasco et al. (2018) refer, the use of educational videos increases attention 

and concentration periods, which allows growth in problem-solving skills. 
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Nevertheless, the results obtained in this research differ from the findings of Burgos and Castillo 

(2023), where it was demonstrated that the implementation of educational videos presents significant 

deficiencies in various aspects of didactic suitability in Mathematics, being particularly relevant those 

identified in the epistemic dimension of knowledge consolidation. Thus, this approach proposed that 

not all students recognize deficiencies in the educational videos they watch, which opposed what was 

recorded in the student surveys, where an ability to explicitly articulate the improvements of the 

presented audiovisual material was presented. 

Regarding the student survey, it was obtained that there is a positive perception towards the use of 

educational videos and their application in the knowledge consolidation phase, generating reflective 

processes, conceptualization, and application coherent with the chronological age in Middle 

Education. Furthermore, students quickly identified the elements of improvement in each educational 

video, arising from previous experience in the production of audiovisual material, due to their 

exposure to short productions with different levels of refinement, and, being technological natives. 

Regarding the interview with Mathematics teachers, it was found that the specific didactics to 

establish a teaching based on educational videos are accepted and used with moderate frequency, 

with emphasis on ensuring that the group fully understands the new material; and, they were 

reinforced with learning through repetition and constant practice, the usability of knowledge in 

different contexts and situations to strengthen its integration, and the interconnection with new 

information and communication technologies with prior knowledge. 

The observation results showed that the functionality of educational videos corresponded with the 

motivation generated by a resource that students are accustomed to as technological natives, and with 

momentary attention, based on the combination of pleasant colors, a clear tone of voice, and 

dynamism to explain the topic. Peer interaction during the application in the abstract 

conceptualization phases allowed the consolidation of mathematical knowledge, achieving higher 

levels in academic performance, going from a fair level of attention to a satisfactory one in a 

Mathematics class. 

Regarding unexpected results, it was evidenced that the implementation and planned use of 

educational videos requires initial assessment of students and their perception towards ICTs. In this 

sense, study habits constituted an important aspect to ensure that viewing educational videos clarifies 

the doubts that arise from the process of solving mathematical problems and understanding concepts 

in different disciplinary contexts. It was recorded that educational videos do not achieve their 

effectiveness when the length exceeds ten minutes, which is why the immediacy in the presentation 

of specific algorithms was valued. 

CONCLUSIONS 

Through the application of educational videos and curricular planning based on knowledge 

consolidation, the understanding of the theoretical part in Mathematics classes, the analysis of 

exercise and problem-solving processes, and home feedback in students of a Fiscomisional 

Educational Unit in the 2023-2024 period were strengthened. Thus, it was found that the use of 

educational videos managed to integrate learning experiences with the disciplinary learning 

requirements in Mathematics in Middle Education. 

It was identified that, considering the criteria of relevance, didactics of Mathematics, and motivation, 

to achieve sustained effectiveness of their functionality in knowledge consolidation, the main 

methodologies for the implementation of educational videos as mechanisms for knowledge 

consolidation in Mathematics are Kolb's cycle and problem-based learning. In this way, the use of 
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educational videos became a teaching activity that, by showing conceptual summaries, contextualized 

explanations, and resolution algorithms, achieves a higher level of commitment to educational quality 

and the use of ICTs. 

It was observed that there is a positive relationship between the use of educational videos and the 

integration of knowledge in Mathematics, which resulted in lasting retention and assimilation in long-

term memory. That is, the employability of educational videos, in the progressive consolidation of 

knowledge derived from skills with performance criteria in Middle Education, contributed to 

improving class processes, in addition to understanding situations and interdisciplinary contexts of 

everyday life. 

Finally, the systematic integration of educational videos into the Middle Education mathematics 

curriculum, in mainstreaming with teacher training in the use and creation of audiovisual content, 

was proposed as an educational policy aimed at improving educational quality, promoting equity in 

access to innovative learning tools, and preparing Middle Education students to successfully face 

academic challenges and meet the exit profile of the Ecuadorian Baccalaureate. 

LIMITATIONS AND RECOMMENDATIONS 

It is recommended that, in the application of video-based learning in the classroom, all problem-

solving activities and moments of the class be planned, which generated the following conditions: 

• The educational videos, which were used for the purpose of consolidating knowledge in 

Mathematics, required observation and evaluation by the teacher, which guaranteed 

compliance with the objectives of the micro-curricular planning. 

• The consolidation of theories, concepts, and problem-solving, or didactic situations, required 

the application of methodological strategies that allowed integrating the audiovisual material 

into school activities. 

• The training of Mathematics teachers, and students of Exact Sciences Pedagogy, considered 

continuous training in the use and creation of educational videos, which was related to 

strengthening contextualization in Educational Institutions and pedagogical innovations for 

achieving learning goals. 
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