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RESUMEN

La Fisica es una ciencia que busca explicar los fendmenos del universo. En el Ecuador, los resultados del
aprendizaje de la Fisica no alcanzan los objetivos propuestos por el Ministerio de Educacion en instituciones
publicas. Esto podria darse por el deficiente uso de herramientas didacticas en los docentes. Ademas,
muchos profesores de Fisica no cuentan con la formacion adecuada, ni con la pedagogia necesaria para que
los conceptos sean relevantes. La falta de estrategias didacticas es un problema recurrente ya que a menudo,
la ensefianza de la Fisica se basa en la memorizacion, sin conectar estos conocimientos con aplicaciones.
Esto no solo dificulta el aprendizaje significativo, sino que también desmotiva a los estudiantes, quienes no
ven la relevancia de esta asignatura. Por esta razon, en la siguiente investigacion se realizé un diagnostico
de la ensefianza de la Fisica en estudiantes de segundo de bachillerato de la Unidad Educativa Anibal San
Andrés Robledo, con el uso de entrevistas dirigidas a dos docentes de la institucion. Ademas, se observo el
desarrollo de tres clases de Fisica y la aplicacion de un test para medir el conocimiento. Los resultados del
diagnostico mostraron que en la institucion no se alcanza el aprendizaje, por la deficiente aplicacion de
estrategias didacticas, acompafiado de que el docente no cuenta con la formacion adecuada, esto indica la
necesidad de desarrollar una estrategia didactica para alcanzar el aprendizaje significativo.

Palabras clave: Fisica, aprendizaje significativo, diagnostico, estrategia didactica.
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ABSTRACT
Physics is a science that seeks to explain the phenomena of the universe. In Ecuador, learning outcomes in

Physics do not reach the objectives proposed by the Ministry of Education in public institutions. This may
be due to the deficient use of teaching tools by teachers. In addition, many Physics teachers lack adequate
training and the pedagogical preparation necessary to make concepts relevant. The lack of didactic
strategies is a recurring problem, since Physics teaching is often based on memorization without
connecting knowledge to real applications. This not only hinders meaningful learning but also demotivates
students, who fail to see the relevance of the subject. For this reason, the present study conducted a
diagnosis of Physics teaching among second-year high school students at Unidad Educativa Anibal San
Andrés Robledo, using interviews with two teachers, classroom observation of three Physics lessons, and
the application of a test to measure knowledge. The diagnostic results showed that meaningful learning is
not achieved due to the inadequate application of didactic strategies and insufficient teacher training,
indicating the need to develop a didactic strategy to promote meaningful learning.

Keywords: Physics, meaningful learning, diagnosis, didactic strategy.

1. INTRODUCTION

Meaningful learning constitutes a fundamental pillar of the educational process (Rocha, 2021),
particularly in subjects such as Physics, where abstract and theoretical concepts must be understood,
contextualized, and applied to practical situations (Lino-Calle et al., 2023; Tocto-Flores et al., 2024). In
the Ecuadorian educational context, Physics teaching faces challenges related to student motivation, the
perceived difficulty of content, and low academic performance, as reported by the National Institute for
Educational Evaluation (INEVAL, 2024). Additionally, there is a disconnection between theoretical
concepts and their applicability to everyday life (Castro & Vega, 2021), compounded by insufficient
teacher training and inadequate Physics laboratories.

These barriers limit the construction of meaningful learning and negatively affect academic
performance and students’ attitudes toward the subject. This research aims to diagnose meaningful
learning of Physics among second-year high school students at Unidad Educativa Anibal San Andrés

Robledo in Jaramijé, Ecuador. The main objective is to identify teaching practices, resources used,
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student perceptions, and the main obstacles that hinder effective teaching, as well as students’ levels of
conceptual understanding, practical application, and integration of Physics content into their cognitive

structures.

This diagnosis is essential for designing pedagogical strategies that strengthen Physics
instruction, making it more relevant and accessible. The study seeks to evaluate how students relate
Physics knowledge to their prior experiences and daily context. The findings will provide key information
to improve methodological approaches in the classroom, contributing to the development of scientific
competencies and the strengthening of critical thinking skills. Ultimately, this work aims to make a
meaningful contribution to the educational community and to the continuous improvement of Physics

education at the high school level.

2. STATE OF THE ART

2.1.1. Physics as a Subject in Context.

Physics is an experimental science that contributes to the development of scientific knowledge
by fostering observation, understanding, and prediction of natural phenomena (Lino-Calle et al., 2023;
Vera et al., 2015). Physics concepts are grounded in mathematics; therefore, understanding this subject
requires the acquisition of mathematical skills that allow students to recognize and describe natural
events and phenomena (Dominguez et al., 2024; Melo, 2015). Furthermore, Physics serves as the

foundation for other sciences such as Chemistry and Biology (Moreira, 2020).

Through classroom experiments, Physics recreates conditions that generate knowledge, as
experimentation becomes a means of validating scientific theories learned in class (Bricefio et al., 2021;
Melo, 2015). In Ecuador, Physics is often perceived as a difficult subject, particularly in rural institutions

that lack the necessary resources for experimentation and practical activities (Castro & Vega, 2021).

In the context of high school education at Unidad Educativa Anibal San Andrés Robledo in
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Jaramijo, meaningful learning is frequently compromised by several interrelated factors. One of the
main issues is the lack of adequate teacher training, particularly in didactics, which leads to the use of
inappropriate strategies and limits the promotion of active and relevant learning (Rios Huaricachi et al.,
2022). Consequently, teaching practices tend to be traditional and unidirectional, failing to engage

students.

On the other hand, student disinterest constitutes an additional barrier. Learners exposed to
unmotivating educational environments often display apathy toward learning (Torres et al., 2023),
which negatively affects both academic performance and attitudes toward education (Aguilar et al.,
2015). The disconnection between instructional content and students’ daily lives further reduces the

perceived usefulness of acquired knowledge

Additionally, demotivation is another critical piece of this puzzle. Without an educational system
that inspires them, both teachers and students fall into a spiral of discouragement (Torres et al., 2023).
Teachers, lacking the necessary support, feel unable to innovate in their teaching methods, while
students, without adequate stimuli, become demotivated to actively participate in the educational
process (Rojas, 2019). This cycle of demotivation and disinterest perpetuates the problem, hindering the
implementation of truly meaningful learning among second-year high school students (Tang & Hu,

2022).

Moreover, the problem of unachieved meaningful learning among high school students due to
demotivation and disinterest has its roots in several interrelated causes. First, the inappropriate use of
didactic strategies by teachers is a primary factor. When teaching methods are traditional and rigid,
students are not actively engaged in the learning process (Galvan-Cardoso & Siado-Ramos, 2021).
Classes dominated by memorization and mechanical repetition of content become monotonous and

disconnected from students’ everyday reality (Rengifo et al., 2023). This disconnection leads to
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disinterest and demotivation when students fail to find relevance in what they are taught and,
consequently, their participation decreases. This apathy not only affects their academic performance

but also their long-term attitude toward education (Aguilar et al., 2015).

2.1.2. Meaningful Learning

Meaningful learning is closely related to neuroscience, encompassing emotional, motivational,
and cognitive processes (Arana et al., 2023). Students actively construct knowledge through
psychological processes that promote interaction between new information and prior knowledge
(Ordoriez Olmedo & Mohedano, 2019). Meaningful learning occurs when new information is integrated
into a student’s cognitive structure, generating an assimilation process that links previously acquired

knowledge (Ausubel, 1968).

Meaningful learning generally involves addressing real-world problems that students are
required to solve, confronting them critically with the knowledge they have acquired, and thereby

strengthening that knowledge (Lépez, 2019).

2.1.2.1. Types of Meaningful Learning

This study addresses three types of meaningful learning: representational learning,
propositional learning, and conceptual learning. Representational learning focuses on assigning meaning
to symbols or representations; propositional learning involves constructing meaning through
statements; and conceptual learning develops ideas that acquire meaning throughout life (Baque Reyes

& Portilla Faican, 2021).

Conceptual learning develops from an idea throughout life; for example, it is a representation

that acquires meaning over time (Baque Reyes & Portilla Faican, 2021).

2.1.2.2 Forms of Generating Meaningful Learning in Physics

In this study, three forms of meaningful learning are considered, and their inclusion in the
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classroom will be diagnosed: the subordinate form, the superordinate form, and the combinatorial form.

Each of these is explained below for better understanding.

The subordinate form considers knowledge through assimilation and information anchoring,
assuming that all assimilation is constructed and that any approach to reality requires an assimilation
framework (Moreira, 2020). New information is linked and represented, as the new concept is related to
an existing one, although it may be considered an extension, modification, or limitation of that concept
(Cafaveral et al., 2020). In this type of learning, a progressive differentiation of previously existing
concepts occurs and, according to Ausubel, it constitutes the primary way of acquiring knowledge

(Arriassecq & Santos, 2017).

The superordinate form requires processes of abstraction, induction, and synthesis that lead to
new knowledge; in this case, knowledge is acquired that is linked to new theories, involving
relationships and differences among contents (Moreira, 2020). In this type of learning, established
concepts are considered examples of a new concept. This new concept represents a set of subordinate
ideas (Moreira-Choez et al., 2021). It is a process inverse to differentiation, as an integrative
reconciliation occurs among the characteristics of a series of concepts, giving rise to the formation of a

more general concept (Arriassecq & Santos, 2017).

The combinatorial form involves the combination of multiple meanings and theories to
construct a new one, allowing interaction among knowledge elements (Moreira, 2020). In this case, the
new concept is related to existing ones, although not in a hierarchical manner, as it is neither more
inclusive nor more specific than them (Abu-Ghaneema, 2018). However, it is assumed that the new

concept shares certain defining attributes with preexisting concepts (Arriassecq & Santos, 2017).

To achieve these forms of learning, a didactic strategy is required, including a planned sequence

of materials to be used. It is also necessary to create an environment that incorporates rewards and
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sanctions, in accordance with Bruner’s instructional theory; this facilitates meaningful learning through

the subordinate, superordinate, and combinatorial forms (Ubillus et al., 2020).

2.2.3. Didactic Strategy

Teaching strategies consist of procedures aimed at facilitating student learning. In contrast,
learning strategies involve the mental processes that students must follow in order to learn. A didactic
strategy integrates both teaching and learning processes (Trimifio & Zayas-Quesada, 2016). Didactic
strategies are often used to promote curiosity and interest. Furthermore, they enable the
implementation of activities that allow students to analyze the consequences of problems and to

experiment with reality (Delgado, 2021).

2.2.3. Relationship Between Meaningful Learning and Didactic Strategies

Meaningful learning promotes the construction of knowledge when concepts are connected to
cognitive structures, generating deeper understanding that endures over time (Richter et al., 2022).
Didactic strategies make it possible to design activities that facilitate meaningful learning, as they can
activate prior knowledge for the integration of new ideas (Vargas-Hernandez & Vargas-Gonzalez, 2022).
Moreover, strategies support initial assimilation, renewal, and the long-term retention of learning

(Baque Reyes & Portilla Faican, 2021; Cuzzolino et al., 2019).

Studies indicate that active strategies such as debates, collaborative projects, or case studies
enhance meaningful learning, as these didactic strategies can be oriented toward achieving better
educational outcomes (Wright et al., 2024). The planning of didactic strategies that grant students a
leading role helps stimulate reflection, autonomy, and the ability to connect learned content with real-
world contexts (Colomer et al., 2020). In this way, instructional planning is essential, as it directly
responds to the goal of achieving learning, making it necessary to combine pedagogical strategies with

Ausubel’s cognitive framework.
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3. METHODOLOGY
3.1 Research Scope and Design.

This study employed an explanatory research design aimed at describing the main characteristics
of the object of study (Osorio-Gonzalez & Castro-Ricalde, 2021). A mixed-methods approach was used,
integrating quantitative and qualitative data analysis to gain a comprehensive understanding of the
phenomenon (Guelmes & Nieto, 2015).

In this regard, the study sought to understand the context of Physics teaching and learning, from
teachers’ perceptions to the collective perceptions of students.

3.2. Research Techniques and Instruments.

Data collection techniques included semi-structured interviews, structured classroom observation,
and a knowledge test were applied. To correlate the results, a structured observation was carried out in
order to document the teaching actions in the classroom and the students’ actions. These instruments
were validated by education professionals and applied to diagnose Physics teaching and learning
processes (Maray-Hernandez et al., 2022).

The interview guide was developed according to the requirements of didactic processes, based on
the structure proposed by the components of teaching and learning, as well as the most relevant stages
of the didactic process (Ortiz, 2017). This allowed for the analysis of teachers’ knowledge regarding the
didactic strategies used in the teaching—learning process.

The observation guide was designed in accordance with the most relevant stages of the didactic
process and the components of teaching and learning. Both data collection instruments were validated
by ten professionals in the field of education. Classroom observation was conducted in three different
Physics lessons of second-year high school at the educational institution. Additionally, the test was
developed in accordance with the knowledge assessed in the summative evaluation of the second

academic term and was prepared by Physics professionals based on the skills required at the second-
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year high school level. Furthermore, the test was reviewed and approved by the academic committee of

Unidad Educativa Anibal San Andrés Robledo in accordance with its annual planning for the subject.

3.3 Population and Sample

The study population consisted of 345 students and 15 teachers from the high school level. The
sample included 74 second-year high school students at Unidad Educativa Anibal San Andrés Robledo in
Jaramijo, selected through non-probabilistic convenience sampling. On the other hand, the interview
was applied to two teachers.
3.4 Data Analisys

For the interview, the results were coded, the key ideas from each question were selected, and
then the most relevant information obtained was chosen for comparison with the proposed teaching
methodology based on the teaching and learning process. For the observation, the data were quantified
according to the required information, with each moment of the class being rated according to the
didactic requirements of the teaching and learning processes and components. The results were then
processed using Excel software, where each question was graphed. For the test, the results were also

qguantified and then processed in Excel.

4. RESULTS AND DISCUSSION

The results obtained in this research show that meaningful learning of Physics was not achieved
among second-year high school students at the Anibal San Andrés Robledo Educational Unit in Jaramijé.
This result is supported by the low average score obtained on the test (Table 2). This insufficient
performance was further analyzed and contextualized through systematic classroom observation (Figure
1) and semi-structured interviews (Table 1). These tools allowed for the identification of pedagogical

and structural factors that negatively impacted Physics learning.
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One of the main findings from the interviews was the lack of specialized teacher training in the

subject's didactics. While the teachers at this educational institution held undergraduate degrees in

engineering, which guarantees a conceptual understanding of the subject matter, they lacked

pedagogical knowledge of the content.

The findings indicate that meaningful learning of Physics was not achieved among second-year

high school students. Low test scores, classroom observations, and interview results revealed

insufficient use of didactic strategies and limited pedagogical training among teachers, which negatively

affected student motivation and engagement.

Results of the interview applied to teachers

Teacher Training

Engineering degree, no master’s degree.

Objectives, Processes, and
Didactic Stages

The teacher understands the importance of lesson objectives but lacks clarity regarding
procedures and didactic stages.

Didactic Resources Used

Blackboard, pencil, markers, notebooks, calculator, ruler.

Didactic Strategies Used

Methods were based on consulting topics and then explaining definitions in class, with
problems solved on the board. There is limited knowledge of didactic strategies.

Adequacy of Practical Resources

Resources were sufficient; however, there was insufficient time to practice exercises on
the board.

Integration of Real-Life
Problems

Stories, walking activities, board exercises, and everyday solutions explained through
Physics.

Feedback Activities Applied

Brainstorming, questions and answers, and in-class lessons with explanations of
problem-solving procedures.

Development of Classroom
Practice

Exercises carried out on the board, with students showing signs of boredom. Practice
was supplemented with homework assignments.

Student Engagement and
Participation

Low student participation, although commitment and interest were present.

Teacher Guidance and Support

Guidance and support provided through board explanations, complemented by videos
shared on digital platforms.

Results and Conclusions in Class

Results and conclusions were clear; students showed difficulties with numerical aspects
but demonstrated understanding of the physical phenomena.

Table 1. Teacher Interview Results
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Knowledge of didactic strategies during the teaching—learning process directly influences the
strengthening of Physics learning (Vasquez-Calderdn, 2024). Although classroom observation showed
that learning objectives were clearly defined and various didactic resources were used, it was found that
the theoretical explanation of Physics was not adequate. This is because the practical component is
based primarily on the numerical explanation of the studied phenomenon, focusing on the
memorization of formulas and the mechanical resolution of problems. This finding corroborates the lack
of knowledge of didactic strategies identified in the interviews, which contributes to low levels of
meaningful learning in Physics, as a well-planned strategy fosters the meaningful construction of
knowledge (Lopez, 2022). Furthermore, classroom observation confirmed what was reported in the

interviews: although there is teacher support and commitment, the class is perceived as boring.

Cuantificacion segln parametros

Compromiso del docente
Cumplimiento de objetivos y destrezas
Reflexion y retroalimentacion en clases

Evaluacion de contenidos

Interaccién del docente con alumnos
Participacion de estudiantes
Presentacion de contenidos

Recursos didacticos usados
Introduccion de dase

Presentacion objetivos

1
I

o
[y

2 3

i
v
(=]
~
[¢2]
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Figure 1. Results of the observation of second-year high school classes based on quantification.
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The parameter related to didactic resources presents values above 5. For the remaining parameters,
a score of 5 indicates compliance, while 0 indicates absence. 01, 02, and O3 correspond to the
observation numbers.

The results of the test presented in Table 2 showed low academic performance, with the class
average score being 6.65 out of 10, indicating that students did not achieve the required learning
outcomes. The test revealed difficulties in the application of formulas, whereas correct responses were
observed in the theoretical section. These findings are consistent with studies that warn about the
limitations associated with teacher training when instruction is focused exclusively on content,
particularly in the absence of training that promotes pedagogical reflection and the design of meaningful
learning experiences (Font et al., 2023).

Additionally, classroom observation revealed limited interaction between teachers and students,
accompanied by minimal student participation in Physics lessons. This was due to a theoretical
explanation that failed to emphasize the importance of physical phenomena and lacked a practical
component. Physics instruction was primarily based on explaining formulas on the board, which
generated demotivation during class. As research on teacher professionalization indicates, mastery of
subject matter alone is not sufficient to ensure effective teaching if it is not accompanied by specific

pedagogical competencies that facilitate learning (Villalobos Iturriaga et al., 2025).
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AREA/SUBJECT: GRADE: CLASS: NUMBER OF
STUDENTS:
Physics 2 BGU C 35
2. ANALYSIS OF LEARNING DIFFICULTIES COURSE AVERAGE: 6.65
3. EVALUATION ANALYSIS
QUALITATIVE SCALE ACRONYM QUANTITATIVE SCALE % NUMBER OF
STUDENTS
Master the required learning MRL 10-9 0 0
Achieves the required learning outcomes ARL 8,99-7 50 21
Close to achieving the required learning CARL 6.99-5 31 11
outcomes.
does not achieve the required learning NARL <4,99 9 3
outcomes
TOTAL 100 35

Table 2. Results of the Test Applied to Second-Year High School Students

All the problems in achieving meaningful learning in the Physics subject stem from the inappropriate use

of didactic strategies for teaching and learning, where physical phenomena are difficult to understand.

This highlights the need to develop strategies focused on student participation and motivation, allowing

students to apply principles and solve problems according to the context. Continuous teacher training is

required to strengthen students' experiences, as strategies must be based on inquiry, with their

application depending on context and needs, all aimed at fostering student engagement and

comprehension (Flores et al., 2021).

The results revealed a critical factor that needs to be addressed: the failure in the use of didactic

strategies when teaching Physics. This, coupled with the absence of practical components, influences
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student motivation and disinterest, as evidenced by low student participation. Therefore, it is necessary
to employ a didactic strategy that fits the context of the educational institution to achieve meaningful
learning.

The consequence of this issue is related to the quality of teaching, as it declines, and students fail to
develop critical skills such as analytical thinking, creativity, and problem-solving. Furthermore, this
situation affects both students and teachers. Teachers, not seeing progress in their students, may feel
frustrated and demotivated, perpetuating a cycle of ineffective teaching (Caceres et al., 2020).

The critical factors contributing to this problem include the lack of continuous and updated teacher
training, inadequate didactic strategies, and a curriculum that does not meet the needs and contexts of
students (Aguirre-Canales & Carcausto, 2021). Socioeconomic and familial factors also play a role,
potentially impacting students' motivation and interest (Morales et al., 2024). To address this issue, it is
crucial to implement dynamic and participatory didactic strategies that are student-centered and
connect learning to real-world situations. This can not only revitalize students' interest and motivation

but also improve the quality of learning and the classroom environment.

5. Conclusions

Based on the diagnosis of meaningful learning of Physics among second-year high school
students at Unidad Educativa Anibal San Andrés Robledo, it is concluded that students do not achieve
meaningful learning due to the application of didactic strategies that are inappropriate for the context.
In addition, it was found that the teacher lacks the required training, which results in unidirectional
instruction without the practical application of concepts. Furthermore, the findings indicate the need to

develop a didactic strategy tailored to the educational demands of the institution’s context.
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