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ABSTRACT  

This study analyzed the research competencies of fifth-grade students at a public school in El 

Salvador, where structural, methodological, and material limitations persist that restrict the 

development of scientific thinking. The objective was to diagnose strengths and weaknesses in the 

cognitive, procedural, and communicative dimensions of these competencies. A mixed-method 

approach was applied with 27 students and two teachers, using diagnostic tests, focus groups, and 

interviews. Quantitative data were analyzed with JASP software (t test), and qualitative data were 

triangulated to validate findings. A favorable attitude toward research was identified (56% associated 

it with "asking questions"), although with difficulties in formulating hypotheses and analyzing results. 

There were no significant differences by gender (t = -0.003; p = 0.998). Teachers' voices revealed 

decontextualized curricula, lack of resources, and limited family involvement. It is concluded that 

fostering research competencies requires transforming the pedagogical approach from a critical 

perspective, overcoming reproductive practices and promoting meaningful school experiences. The 
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observed gender equity presents opportunities to design inclusive interventions that strengthen not 

only scientific skills but also the development of reflective citizenship from childhood.  

Keywords: scientific literacy; basic education; research skills; scientific method; critical thinking; 

educational resources. 

 

RESUMEN  

El estudio analizó las competencias investigativas en estudiantes de quinto grado de una escuela 

pública en El Salvador, donde persisten limitaciones estructurales, metodológicas y materiales que 

restringen el desarrollo del pensamiento científico. El objetivo fue diagnosticar fortalezas y 

debilidades en las dimensiones cognitivas, procedimentales y comunicativas de dichas competencias. 

Se aplicó un enfoque mixto con 27 estudiantes y dos docentes, utilizando pruebas diagnósticas, 

grupos focales y entrevistas. Los datos cuantitativos se analizaron utilizando el software JASP 

(prueba t), y los cualitativos se triangularon para validar hallazgos. Se identificó una actitud favorable 

hacia la investigación (56 % la asoció con "hacer preguntas"), aunque con dificultades en la 

formulación de hipótesis y en el análisis de resultados. No hubo diferencias significativas por género 

(t = -0.003; p = 0.998). Las voces docentes evidenciaron currículos descontextualizados, falta de 

recursos y escasa participación familiar. Se concluye que fomentar competencias investigativas 

requiere transformar el enfoque pedagógico desde una perspectiva crítica, superando prácticas 

reproductivas y promoviendo experiencias escolares con sentido. La equidad de género observada 

plantea oportunidades para diseñar intervenciones inclusivas que fortalezcan no solo habilidades 

científicas, sino también la formación de ciudadanía reflexiva desde la infancia.  

Palabras clave: alfabetización científica; educación básica; habilidades investigativas; método 

científico; pensamiento crítico; recursos educativos. 

 

RESUMO  

O estudo analisou as competências de investigação em alunos do quinto ano de uma escola pública 

em El Salvador, onde persistem limitações estruturais, metodológicas e materiais que restringem o 

desenvolvimento do pensamento científico. O objetivo foi diagnosticar pontos fortes e fracos nas 

dimensões cognitivas, procedimentais e comunicativas dessas competências. Foi aplicada uma 
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abordagem mista com 27 alunos e dois professores, utilizando testes diagnósticos, grupos focais e 

entrevistas. Os dados quantitativos foram analisados utilizando o software JASP (teste t), e os 

qualitativos foram triangulados para validar os resultados. Foi identificada uma atitude favorável à 

investigação (56% associou-a a "fazer perguntas"), embora com dificuldades na formulação de 

hipóteses e na análise dos resultados. Não houve diferenças significativas por gênero (t = -0,003; p 

= 0,998). As vozes dos professores evidenciaram currículos descontextualizados, falta de recursos e 

pouca participação familiar. Conclui-se que fomentar competências investigativas requer transformar 

a abordagem pedagógica a partir de uma perspectiva crítica, superando práticas reprodutivas e 

promovendo experiências escolares com sentido. A equidade de gênero observada apresenta 

oportunidades para projetar intervenções inclusivas que fortaleçam não apenas as habilidades 

científicas, mas também a formação de cidadãos reflexivos desde a infância.  

Palavras-chave: alfabetização científica; educação básica; habilidades de investigação; método 

científico; pensamento crítico; recursos educacionais. 

 

"A scientist is a child who never grew up"  

Neil DeGrasse Tyson  

INTRODUCTION  

The Salvadoran education system faces structural challenges that compromise educational quality 

and the development of essential skills in students. Research skills in particular -fundamental for 

cultivating critical thinking, problem-solving, and scientific literacy from childhood- are affected by 

multiple systemic limitations. These restrictions create significant gaps in learning processes, 

especially among children.  

The national educational situation shows worrying indicators: with an average schooling of just seven 

grades, limited and discontinuous access to the education system is evident. This situation is 

exacerbated in rural contexts, where historical inequalities persist associated with factors such as 

poverty, school dropout rates, and insufficient investment in teacher training and pedagogical 

infrastructure (Sosa, 2022). These structural conditions directly impact educational quality, hindering 

the development of key skills such as hypothesis formulation, data analysis, and scientific inquiry.  

https://mendive.upr.edu.cu/index.php/MendiveUPR/article/view/4067
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Recent research (Ballesteros & Gallego, 2022; Sánchez-Castaño et al., 2015) confirms that the 

predominance of traditional methodologies, focused on the one-way transmission of content, hinders 

the acquisition of basic scientific skills. This pedagogical approach limits students' ability to 

understand complex phenomena and apply the scientific method, thus perpetuating deficiencies in 

their research training.  

These barriers are composed by contextual factors such as limited family involvement and unequal 

access to technological resources, which, according to Paolini et al. (2017), reduce opportunities to 

develop critical thinking and independent inquiry skills. This combination of factors widens 

educational gaps and limits learning potential.  

Given this situation, this study seeks to diagnose the development of research skills in fifth-grade 

students at a Salvadoran public school. The objective is to identify both existing capacities and 

pending challenges, considering the various factors that influence this process. The findings aim to 

inform innovative pedagogical proposals that foster scientific thinking from basic education, 

contributing to more equitable education in line with current demands.  

Research competencies and investigative skills  

In the context of basic education, research competencies constitute an integrated set of knowledge, 

skills, attitudes, and values that enable individuals to conduct research effectively in different 

contexts. These competencies transcend the mastery of practical skills by incorporating theoretical 

knowledge, ethical principles, and the ability to apply knowledge in diverse situations. Their 

development involves not only specific actions, such as the design of experiments or the formulation 

of hypotheses, but also the mobilization of internal resources -such as prior knowledge and attitudes- 

along with external resources, such as information networks and pedagogical support (Briceño, 

2009).  

These elements are deeply linked to advanced cognitive processes, such as critical analysis and 

rigorous evaluation of evidence, which, according to Ballesteros and Gallego (2022), are essential 

for scientific literacy and the development of critical citizens in contexts where structural gaps in 

access to quality education persist. This perspective takes on particular relevance in El Salvador, 

where the educational system faces serious difficulties in fostering complex thinking skills from the 

earliest stages of schooling. Accordingly, Bunge (2001) affirms that science demands rational, 

systematic, and evidence-based thinking, capacities that can only be fostered if the educational 
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environment offers favorable conditions for experimentation, critical reflection, and access to 

relevant resources. The absence of these elements in many public schools in the country reinforces 

the urgent need to rethink the curriculum and the pedagogical strategies that guide teaching.  

Within this framework, research skills are an essential component of the aforementioned 

competencies and encompass processes such as inference, systematic observation, data analysis, 

interpretation of results, and hypothesis formulation. These skills can be developed through 

consistent practice and appropriate teacher support. Moreno (2005) groups them into perceptual, 

instrumental, and cognitive skills, which enable students to interpret statistical graphs, use data 

collection techniques, and communicate findings in a structured and relevant manner.  

In order to illustrate the relationship between competencies and research skills, a comparative 

framework was designed (see Table 1), which allows us to delimit their scope and levels of 

complexity. While skills focus on specific technical tasks, competencies integrate this practical 

knowledge into a broader framework that includes attitudinal, ethical, and contextual elements. Thus, 

a student could learn to write a hypothesis as a specific skill, but only through the acquisition of 

competencies will they be able to design a complete research project with logical meaning, a defined 

purpose, and an appropriate methodological approach.  

This integrative nature of competencies is especially relevant in basic education, where strengthening 

scientific thinking becomes urgent given the low results on national assessments. As evidenced by 

the PAES and AVANZO tests, less than 10% of students achieve superior performance levels in areas 

requiring critical thinking and problem-solving. These deficiencies reflect an alarming gap in the 

development of advanced cognitive skills, which in turn underscores the need to transform 

pedagogical approaches and teaching strategies from the earliest stages of formal education.  

Thus, training in scientific thinking should not be understood as an accumulation of data, but as a 

process that involves systematic observation, causal reasoning, the formulation of relevant 

questions, and the rigorous interpretation of evidence, as proposed by Ballesteros and Gallego 

(2022). Overcoming current limitations requires pedagogical strategies that link school activities with 

formal research structures, so that students not only participate in practical experiences, but also 

understand the theoretical and ethical foundations that support scientific work (Table 1).  
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Table 1. Comparison between investigative competencies and investigative skills 

Aspect Research skills Investigative skills 

Approach 
Holistic: includes knowledge, attitudes 

and values. 

Technical: focuses on specific tasks 

of the investigative process. 

Complexity 
It involves integrating skills with other 

aspects of the process. 

It focuses on specific, more defined 

skills. 

Temporal scope 
Long-term development in varied 

contexts. 
Immediate and specific application. 

Relationship with 

learning 

It requires comprehensive learning 

(cognitive, procedural, attitudinal). 

More dependent on practice and 

technical training. 

Practical example Design a complete research project. 
Write a hypothesis or tabulate survey 

data. 

Research skills constitute a fundamental element within research competencies, but the latter 

encompass a broader and more comprehensive view. While skills focus on specific tasks in the 

research process, competencies are incorporated within an ethical and contextual framework that 

allows for addressing diverse and complex situations. In basic education, strengthening research 

competencies and scientific thinking is essential to addressing current challenges. However, the 

results of the PAES and AVANZO tests reveal significant limitations in their development, as less than 

10% of the students assessed reached higher levels of performance. This reflects a worrying gap in 

the development of advanced cognitive skills, underscoring the need to improve pedagogical 

approaches and teaching strategies to foster critical thinking and scientific inquiry from an early age.  

According to Ballesteros and Gallego (2022), scientific thinking goes beyond the simple accumulation 

of information, as it involves essential processes such as systematic observation, causal reasoning, 

and the formulation of meaningful questions. However, these capacities face serious limitations in 

the Salvadoran context. This situation is reflected in the results of the AVANZO test, where the 

majority of students had difficulty applying their knowledge to solve complex problems.  

In basic education, these competencies and skills are essential for fostering critical thinking and 

scientific literacy. However, studies underscore the need for pedagogical strategies that link 
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classroom activities with structured inquiry processes, ensuring that students not only engage in 

practical activities but also understand the theoretical and ethical principles that underpin them.  

The boy and the girl as scientists  

The constructivist perspective recognizes that scientific thinking manifests itself from the earliest 

stages of child development, when children demonstrate a natural inclination toward exploration, 

asking questions, and seeking explanations about their environment. This innate curiosity constitutes 

a fundamental basis for the development of investigative skills, provided the educational context 

offers structured opportunities for its reinforcement. Authors such as Briceño (2009) maintain that 

children's scientific thinking, although incipient, encompasses complex cognitive processes that 

include the formulation of basic hypotheses, the design of systematic observations, and the revision 

of ideas based on evidence. These capacities not only promote logical reasoning but also lay the 

foundation for a critical attitude toward knowledge.  

Empirical research has shown that, even before formal schooling, children possess cognitive skills 

that allow them to establish causal relationships and make basic inferences. Gopnik and Meltzoff 

(1998) demonstrated that children develop intuitive theories about their environment, which they 

progressively modify through observation and experimentation. These findings suggest that 

metacognitive processes can be cultivated from an early age when provided with appropriate stimuli. 

Along these same lines, Puche Navarro (2000) introduced the concept of "enhancing rationality," 

which describes how children adjust their explanations of the world as they broaden their 

experiences, thus becoming active agents of their own learning.  

However, the full development of these potentialities requires intentional pedagogical intervention. 

The traditional curriculum, focused on the mechanical repetition of content, often underutilizes 

children's natural investigative capacity. In contrast, an approach based on scientific inquiry 

promotes guided exploration, reflective questioning, and collaborative knowledge construction. The 

teacher's role is fundamental in this process, as they must design learning experiences that transform 

spontaneous curiosity into structured investigative skills. This entails creating environments where 

students can observe phenomena, ask questions, contrast ideas, and communicate their findings, 

always supported by teaching strategies appropriate to their developmental level.  

In contexts like El Salvador, where structural limitations persist in the education system, 

implementing methodologies that foster scientific thinking from the earliest years is a priority. 

https://mendive.upr.edu.cu/index.php/MendiveUPR/article/view/4067
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Evidence shows that, even in conditions of limited resources, children can develop basic research 

skills when provided with opportunities to experiment, debate, and reflect. Achieving this requires 

not only teachers trained in active approaches, but also educational policies that prioritize early 

scientific literacy as a tool to reduce learning gaps. Investment in teacher training, adapted materials, 

and safe spaces for exploration is key to transforming classrooms into environments where children 

can now exercise their capacity to think and act as scientists. 

MATERIALS AND METHODS  

The research was conducted using a mixed-method approach, combining quantitative and qualitative 

methods to gain a comprehensive understanding of the research competencies of fifth-grade children 

in a public school in El Salvador. This approach is based on pragmatic philosophy and seeks to delve 

deeper into the analysis of complex educational phenomena. The research is framed within the 

participatory action research (PAR) paradigm, which encourages the active participation of 

stakeholders to generate transformative knowledge.  

Research design  

The design combined qualitative and quantitative elements to triangulate data and validate findings, 

following a triangulation model in mixed methods studies.  

Participants  

The population consisted of 27 fifth-grade students and two teachers from the selected school.  

Data collection techniques and instruments  

1. Diagnostic test: This test was administered to the 27 students to assess their research skills, 

considering aspects such as question formulation and data analysis.  

2. Focus groups: Four focus groups were held with students to explore their perceptions and 

challenges, following a methodology that allows for a deeper understanding of individual and 

collective experiences.  

3. In-depth interviews: Two interviews were conducted with teachers, aimed at obtaining a 

qualitative view of pedagogical practices and their impact on the development of research 

skills.  

https://mendive.upr.edu.cu/index.php/MendiveUPR/article/view/4067
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4. "Little Scientists" Workshops: Five participatory workshops were held with students, designed 

to foster research skills through hands-on, collaborative activities. This strategy was aligned 

with a transformative approach to teaching.  

Statistical analysis  

The quantitative data obtained from the diagnostic test were processed using JASP software, which 

allowed for descriptive analyses. Frequencies, percentages, and correct answer rates were calculated, 

identifying differences in investigative skills disaggregated by gender. This analysis provided a clear 

view of the disparities and performance patterns between boys and girls, enriching the interpretation 

of the findings.  

Procedures  

The activities were conducted under strict ethical standards, including informed consent from 

participants and their legal guardians. The strategies employed ensured an environment of trust and 

respect, maximizing the active participation of students and teachers.  

The combination of methods and the integration of multiple perspectives not only allowed us to 

diagnose the current state of research competencies, but also generated a reflective process to 

propose strategies aimed at strengthening these skills in the educational context. 

RESULTS  

This section presents the most relevant findings of the study, aimed at analyzing research 

competencies in elementary school children in a Salvadoran public context. The results were 

organized around four key dimensions: cognitive, procedural, and communicative skills, and research 

motivation. This approach provided a comprehensive view of students' abilities and perceptions, as 

well as the structural constraints that influenced their development.  

The integration of quantitative and qualitative methods in the analysis strengthened the 

understanding of the phenomenon under investigation. On the one hand, success rates on diagnostic 

tests were statistically evaluated, while on the other, students' perceptions and emotions were 

analyzed through focus groups. Teachers' perspectives were also incorporated through in-depth 

https://mendive.upr.edu.cu/index.php/MendiveUPR/article/view/4067
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interviews, which allowed for the identification of barriers and opportunities present in the school 

context.  

The results provided valuable evidence on the current state of investigative competencies and 

suggested strategic lines for their strengthening (Figure 1).  

Cognitive skills in research  

 

Figure 1. What is research? 

The graph illustrates perceptions about the concept of research, highlighting that 56 % of all students 

identify this process as "asking questions and searching for answers about something unknown." 

This approach is shared equally by boys (56%) and girls (55%). In other categories, differences are 

observed: 27% of boys associate research with "looking something up on the Internet," compared 

to 19% of girls. Similarly, "following a teacher's instructions" was mentioned by 25% of boys and 

18% of girls. These data provide a snapshot of the different ways in which students conceive of 

research, reflecting nuances that may be linked to educational or contextual factors (Figure 2).  

https://mendive.upr.edu.cu/index.php/MendiveUPR/article/view/4067
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Figure 2. Why is it important to ask questions during an investigation? 

The graph shows the reasons students perceive for the importance of asking questions during an 

investigation, highlighting both general trends and gender differences. An overwhelming majority, 

78 % of the total, indicate that asking questions "helps us learn and discover new things," reflecting 

a widespread appreciation of the cognitive and exploratory value of inquiry. However, significant 

differences are observed between boys and girls: 82% of girls prioritize this approach compared to 

75% of boys, suggesting girls' greater predisposition toward active learning and scientific curiosity.  

On the other hand, 19% of the total associate questions with "part of the school rules," which could 

indicate a more normative or conformist understanding of the research process. This approach is 

also evenly distributed between genders (19% for boys and 18% for girls). It is interesting to note 

that only 4% consider asking questions important "because it makes them look good to others," and 

this perception is exclusively male, although minimal (6%). These differences highlight not only the 

understanding of research in childhood, but also the possible cultural and educational influences on 

how questions are valued as a learning tool (Figure 3).  

https://mendive.upr.edu.cu/index.php/MendiveUPR/article/view/4067
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Figure 3. What do you do if the answers you found are different from what you expected? 

The graph shows students' responses when faced with unexpected results in their investigations. A 

majority, 63% of boys, indicate that they try to "understand why they are different," while 36% of 

girls select this option. On the other hand, 64% of girls prefer to "ask someone else for information," 

compared to 31% of boys. Only 4% of the total, with no notable gender differences, choose to ignore 

unexpected answers because they do not consider them relevant. These responses highlight distinct 

trends in problem-solving approaches among the groups studied (Figure 4).  
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Procedural skills  

 

Figure 4. Imagine you want to know why a plant at your school is not growing well. 

What would you do first?  

The graph shows students' responses when faced with a problem related to plant growth at school. 

A total of 50% of students indicated they would choose "give it more water and wait and see what 

happens." When broken down by gender, both boys and girls had similar percentages for this option. 

In contrast, 30% of boys selected "ask my teacher how to care for plants," while a smaller percentage 

of girls, 25%, chose this alternative. Finally, the option "observe whether the plant receives enough 

sunlight" was the least selected, with less than 10% in both groups. These data reflect the students' 

different initial approaches to addressing practical problems, prioritizing direct action or seeking 

expert help.  
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Statistical test  

A diagnostic test was developed consisting of 11 items designed to assess the following key areas of 

research competencies:  

• Research conception: understanding the concept and purpose of the research.  

• Decision-making in experimental contexts: ability to analyze and respond to unexpected 

results.  

• Problem solving: ability to design strategies and propose solutions.  

• Practical application of scientific knowledge: use of knowledge in practical and experimental 

contexts.  

• Observation and critical thinking: ability to interpret patterns, perform analysis and formulate 

hypotheses.  

 

Figure 5. Key area in the evaluation of investigative skills 

Statistical analysis, performed using an independent samples t-test, revealed no significant 

differences in the success rate between boys and girls (t = -0.003, p = 0.998). This finding is 

supported by a 90% confidence interval, whose equivalence limits are between -0.050 and 0.050, 

indicating that the means of both groups are statistically equivalent. Additionally, the calculated 

effect size (Cohen's d = -0.003) was practically zero, reinforcing the conclusion that gender is not a 

relevant factor in the performance of the diagnostic test (Figure 5).  

https://mendive.upr.edu.cu/index.php/MendiveUPR/article/view/4067
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Using a qualitative approach, three focus groups were conducted to explore in-depth the students' 

experiences, perceptions, and emotions surrounding the research process. These sessions allowed 

for the identification of common patterns and individual differences that enrich the understanding of 

research learning through the voices of the participants themselves.  

Previous research experiences  

When asked if they had conducted research-related activities in school, students offered examples 

that reflected practical interactions but lacked a formal research structure.  

• The Volcano Case: A commonly mentioned activity was building a model volcano, using baking 

soda and vinegar to simulate an eruption. One participant stated, " I made it with baking soda 

and a strawberry tang" (Focus Group 1). Although this activity sparked enthusiasm among 

students, its potential as a research experience was limited by the lack of a guide connecting 

the activity to broader research processes, such as hypothesis formulation or results analysis.  

• Bean cultivation: Some students recalled planting beans to observe their growth. However, 

many did not understand the scientific purpose behind this activity, revealing a disconnect 

between the experimental action and its interpretation (Focus Group 2).  

These hands-on activities were valuable in terms of engaging students, but the lack of a pedagogical 

framework that contextualized the experiences within a formal research framework limited their 

educational potential.  

Limitations in research experiences  

Most students agreed that they were rarely assigned research activities. One participant stated, " 

We've never been allowed to do any research" (Focus Group 1). Instead of fostering structured 

inquiry skills, homework assignments frequently relied on internet searches, primarily on platforms 

like Google or YouTube. This reflects a more passive and directed learning approach, which prioritizes 

obtaining answers over developing critical research skills.  
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Perceptions on the concept of research  

When asked what research means, students offered responses that reflect both curiosity and a limited 

understanding of the research process:  

• "Research is looking for something you don't know" (Focus Group 3).  

• "It's learning new things" (Focus Group 1).  

Although these responses demonstrate an interest in learning, they also reveal a limited 

understanding of research as a structured process involving problem identification, question 

formulation, systematic data collection, and critical analysis. This finding reinforces the need to 

promote a broader and more rigorous understanding of the concept of research in the classroom.  

Emotions associated with the research process  

The emotions generated around the research ranged from enthusiasm to anxiety, influenced by 

factors such as previous experiences, the level of available resources, and the guidance received.  

1. Enthusiasm and Curiosity: Some students associated the investigation with an opportunity to 

explore and discover. One participant shared, " I was excited because I like learning about 

new things, like how animals live or how plants grow" (Focus Group 1). Another added, " It 

was fun because we got to use baking soda and make the volcano explode" (Focus Group 3). 

These hands-on experiences generated motivation, especially when the activities were 

dynamic and visually stimulating.  

2. Anxiety and insecurity: Other students expressed concern, primarily regarding unclear 

instructions or limited access to resources. One participant stated: " I worried because I didn't 

know where to start or what to do" (Focus Group 3). Another stated: " We don't have books 

to look up, and sometimes my teacher doesn't explain much" (Focus Group 1). Lack of 

guidance and adequate tools for research emerged as a key factor contributing to student 

insecurity.  
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Analysis of teacher interviews  

Interviews with two elementary school teachers identified critical barriers that limit the development 

of research skills in elementary school students. The findings, organized into thematic categories, 

highlight issues that affect both the educational context and the teaching-learning process.  

1. Deficiencies in educational programs  

Teachers expressed that current programs are not aligned with students' actual capabilities 

or educational quality standards. Teacher 1 stated, " The programs are outdated and not 

aligned with children's developmental stages or the current level of knowledge." This 

mismatch is evident in activities such as calculating atomic weights in science, when students 

have not yet mastered basic concepts like addition and reading, creating a gap between 

curricular expectations and students' actual competencies.  

2. Lack of educational resources  

The lack of basic materials is a recurring barrier to conducting research activities. Teacher 2 

stated: " The school does not have adequate laboratories or resources to conduct practical 

activities." The lack of essential tools such as blood pressure monitors or voltmeters makes it 

difficult to conduct meaningful experiments, limiting opportunities for students to develop 

practical research skills.  

3. Low parental involvement  

Lack of family involvement was also identified as a significant obstacle. Teacher 1 noted: " 

Parents do not see research as a priority and often do not provide the basic materials 

requested for activities." In some cases, students share materials among themselves, but this 

practice restricts the reach and effectiveness of activities for the entire group. Furthermore, 

teachers rely on recycled materials, such as cardboard and plastic, to compensate for the lack 

of resources, although these solutions are not always sufficient.  

4. Basic learning difficulties  

Cumulative deficiencies in basic learning also represent a significant barrier. Teacher 2 

commented: Even in fifth grade, some children cannot read or write, which significantly 

hinders their ability to research. These difficulties not only affect fundamental skills, such as 

literacy, but also limit more advanced skills, such as critical thinking and problem-solving. 
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5. Limitations on teacher autonomy  

The rigidity of educational policies was another challenge mentioned. Teachers noted that the 

lack of flexibility in school programs and the implementation of policies such as automatic 

promotion make it difficult to adapt teaching to students' specific needs. Teacher 2 stated: " 

We don't have the freedom to demand more from students, which prevents us from helping 

those who have the potential to achieve more. "  

6. Technological distractions  

Although the integration of technology in the classroom has great potential, its inappropriate 

use by students was identified as an obstacle. Teacher 1 stated, " Children use tablets only 

to play, and don't spend time learning." This challenge underscores the need to implement 

pedagogical strategies that guide the use of technological devices toward meaningful learning.  

DISCUSSION  

The findings reflect both the progress and limitations in the development of research skills in 

elementary school students, contextualized within El Salvador's public education system. The 

triangulation of quantitative and qualitative data and the theoretical framework allows for a 

comprehensive interpretation of these dynamics, considering structural, pedagogical, and contextual 

factors.  

Research competencies, understood as an integrated set of cognitive, procedural, and attitudinal 

skills (Ballesteros & Gallego, 2022), are in their infancy among the students assessed. Although 

quantitative results suggest that both boys and girls possess a basic understanding of the concept of 

research and a favorable disposition toward inquiry, the practical activities carried out lack a solid 

methodological structure that connects the experiences with formal research processes. For example, 

while 56 % of students identify research as "asking questions and seeking answers," the activities 

mentioned, such as building volcanoes or growing beans, are limited to practical experiences 

disconnected from hypothesis formulation and critical data analysis. This is consistent with the 

proposals made by González and Fernández (2020), who emphasize the need for pedagogical 

strategies that link experimental practice with theoretical and ethical principles.  

Diagnostic tests revealed that students face significant difficulties in advanced skills, such as 

problem-solving and interpreting unexpected results. While girls show a greater inclination toward 

active and collaborative learning, boys tend to adopt more autonomous and exploratory approaches. 
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Although these differences were not statistically significant (t = -0.003, p = 0.998), they reflect 

cultural and socialization patterns that influence how boys and girls approach research. Furthermore, 

the scarcity of adequate educational resources, such as laboratories, scientific materials, and 

assistive technologies, limits the development of procedural skills such as observation, 

experimentation, and critical analysis. These conditions contribute to perpetuating pedagogical 

practices focused on rote repetition and memorization, to the detriment of inquiry-based teaching 

and meaningful learning (Morales et al., 2022).  

The family environment emerged as a determining factor in the development of research skills. Low 

parental involvement, combined with limited educational levels, affects students' preparation for 

school activities. This aligns with what Paolini et al. (2017) pointed out, who emphasized that 

collaboration between families and schools is crucial for strengthening cognitive and attitudinal skills 

from an early age. Furthermore, interviews with teachers revealed a disconnect between educational 

programs and students' actual abilities.  

Teachers expressed that curricular expectations do not fit students' needs, generating frustration 

among both students and educators. This perception is consistent with Ticas's (2023) analysis, who 

argues that frequent changes in educational policies limit the implementation of sustainable 

strategies.  

The socioeconomic context and structural deficiencies of the Salvadoran education system represent 

significant barriers to the development of research skills. The lack of investment in infrastructure, 

pedagogical resources, and teacher training perpetuates educational and social inequalities (Morales 

et al., 2022). Furthermore, technological distractions and the lack of regulation regarding the use of 

devices in the classroom hinder the implementation of effective pedagogical strategies, as Teacher 

1 noted in the interviews.  

From a theoretical perspective, research competencies require not only practical skills but also an 

ethical and contextual framework that fosters critical thinking and scientific literacy (Bunge, 2001). 

However, the results indicate that the Salvadoran educational system lacks the necessary elements 

to comprehensively promote these competencies. The lack of teacher guidance and a structured 

pedagogical framework limit students' potential as "little scientists" (Puche Navarro, 2000).  

A comprehensive approach is necessary to overcome these barriers. Curricular restructuring is 

recommended to adapt educational content to students' actual capabilities, accompanied by an 
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investment in educational resources such as scientific materials, laboratories, and accessible 

educational technologies. Furthermore, teacher training should focus on strengthening research skills 

and the design of innovative teaching methodologies. It is also essential to promote family 

involvement through strategies that integrate parents into the educational process and regulate the 

use of technology to maximize its impact on learning.  

The results of this research reflect an educational context marked by structural and pedagogical 

limitations, but also by significant opportunities to transform teaching and learning in El Salvador. 

Promoting a comprehensive approach that addresses these barriers from multiple dimensions is 

essential to ensuring the development of research competencies in elementary school students, thus 

contributing to strengthening the education system and building a more equitable and critical society.  

Based on this analysis, the following actions are proposed to improve the educational context in El 

Salvador's public schools:  

a. Curricular restructuring  

The current curriculum presents a mismatch between academic expectations and students' 

actual capabilities, which generates frustration among both students and teachers. It is 

essential to redesign educational programs to include a progressive approach to developing 

research skills, considering students' cognitive levels. This approach should incorporate 

practical activities that promote questioning, problem-solving, and critical analysis, aligning 

with the recommendations of González and Fernández (2020) on the integration of theoretical 

and ethical principles into classroom activities.  

b. Investment in educational resources  

The lack of educational resources, such as laboratories, scientific materials, and accessible 

technologies, significantly restricts the development of research skills in elementary school 

students. This deficiency is particularly evident in public schools located in rural areas with 

high poverty rates, where students have limited opportunities to participate in experimental 

activities or scientific inquiry. Morales et al. (2022) emphasize that these structural limitations 

not only affect procedural learning but also perpetuate an educational model focused on 

memorization, to the detriment of critical thinking and the application of knowledge in real-

life situations.  
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c. Teacher training  

Continuing teacher training is an essential pillar to ensure the implementation of innovative 

teaching methodologies that promote research skills. The proposal is to design training 

programs that include the use of technologies, teaching strategies based on the scientific 

method, and techniques to guide students through structured inquiry processes. This 

responds to the need identified in interviews with teachers, who pointed out a lack of tools 

and pedagogical guidance for addressing research activities in the classroom.  

d. Family involvement  

The family context plays a crucial role in the educational process. However, the lack of active 

parental involvement affects students' preparation and disposition toward research-based 

learning. It is necessary to implement strategies that strengthen the bond between families 

and schools, such as parent workshops, awareness programs on the importance of research 

education, and activities that promote family collaboration in school projects. According to 

Paolini et al. (2017), this approach can enhance students' cognitive and attitudinal skills from 

an early age.  

e. Structured use of technology  

Although technology has great potential to transform education, its improper use can become 

a distraction. It is recommended to regulate and guide the use of technological devices in the 

classroom, ensuring that they are tools for meaningful learning. This includes teacher training 

in the use of digital educational platforms and the implementation of clear regulations for the 

use of technologies, focusing on their integration as resources that enhance students' critical 

thinking and research skills.  

These proposals seek to generate a positive impact on the Salvadoran education system by 

addressing identified limitations and strengthening students' research capacities through a 

comprehensive approach. Promoting these strategies contributes not only to children's academic 

development but also to building a more critical, equitable society prepared for the challenges of the 

future.  
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