
 
 

 
Abstract 
Scientific inquiry is a fundamental competence that must be developed from the earliest educational levels. The 
objective of this study was to analyze the implications of scientific inquiry in students. To this end, a systematic 
review methodology was used with compilation and analysis of scientific articles. The PRISMA method was used, 
considering keywords in English and Spanish such as: "scientific inquiry" AND "students" and " indagación 
científica" AND "estudiantes". The inclusion criteria included open access articles published between 2020 and 
2025 in databases such as Scopus and Scielo, using search engines with Boolean operators AND and OR. As for 
the exclusion criteria, articles prior to 2020, restricted or paid articles, or theses or books were not considered. In 
total, 39 articles were identified in the Scopus and Scielo databases. After applying the selection criteria, 21 articles 
were analyzed: 11 from Scopus and 10 from Scielo. The results of the review allow us to conclude that prior training 
in scientific inquiry is required to achieve a better development of this competence in students. Therefore, it is 
essential to take into account the student's experience as part of the curriculum design. In this sense, the theory 
of distributed scaffolding offers an innovative alternative by connecting the student's mind with his or her social 
environment, integrating elements of psychology to strengthen critical and inclusive thinking. Scientific inquiry can 
be developed more effectively when contextualized, close, and meaningful experiences are promoted. For 
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example, direct observation of the Moon, accompanied by drawing and dialogue, favors the construction of 
scientific concepts from a Vigotskian perspective. Likewise, strategies focused on the clarity of objectives, constant 
feedback and the appropriate selection of research tasks are highlighted. It is also key to consider the emotional 
and social dimensions of learning, the STEAM approach from primary education, and collaborative validation by 
consensus as mechanisms to design training strategies based on principles such as teamwork and common 
welfare. 

 
Keywords: scientific inquiry, inquiry strategies, scientific training. 
 

Resumen 
La indagación científica es una competencia fundamental que debe ser desarrollada desde los primeros niveles 
educativos. El objetivo del presente estudio fue analizar las implicancias de la indagación científica en los 
estudiantes. Para ello, se empleó una metodología de revisión sistemática con recopilación y análisis de artículos 
científicos. Se utilizó el método PRISMA, considerando palabras clave en inglés y español como: “scientific 
inquiry” AND “students” e “indagación científica” AND “estudiantes”. Los criterios de inclusión contemplaron 
artículos de acceso abierto publicados entre los años 2020 y 2025 en bases de datos como Scopus y Scielo, 
utilizando motores de búsqueda con operadores booleanos AND y OR. En cuanto a los criterios de exclusión, no 
se consideraron artículos anteriores al 2020, artículos restringidos o de pago, ni tampoco tesis o libros. En total, 
se identificaron 39 artículos en las bases Scopus y Scielo. Tras aplicar los criterios de selección, se analizaron 21 
artículos: 11 provenientes de Scopus y 10 de Scielo. Los resultados de la revisión permiten concluir que se 
requiere una formación previa en indagación científica para lograr un mejor desarrollo de esta competencia en 
los estudiantes. Por ello, es fundamental tener en cuenta la vivencia del alumno como parte del diseño curricular. 
En ese sentido, la teoría del andamiaje distribuido ofrece una alternativa innovadora al conectar la mente del 
estudiante con su entorno social, integrando elementos de la psicología para fortalecer el pensamiento crítico e 
inclusivo. La indagación científica puede desarrollarse de manera más efectiva cuando se promueven 
experiencias contextualizadas, cercanas y significativas. Por ejemplo, la observación directa de la Luna, 
acompañada de dibujo y diálogo, favorece la construcción de conceptos científicos desde una perspectiva 
vigotskiana. Asimismo, se destacan estrategias centradas en la claridad de los objetivos, el feedback constante y 
la selección adecuada de tareas investigativas. También es clave considerar las dimensiones emocionales y 
sociales del aprendizaje, el enfoque STEAM desde la educación primaria, y la validación colaborativa por 
consenso como mecanismos para diseñar estrategias formativas basadas en principios como el trabajo en equipo 
y el bienestar común. 
 
Palabras clave: indagación científica, estrategias de indagación, formación científica. 
 

Introduction 
Scientific inquiry has proven to be an effective strategy for enhancing learning outcomes. However, 

negative attitudes and low willingness toward science education persist in various educational settings, largely 
attributable to the didactic limitations of teachers and the lack of adequate pedagogical resources (Romero-Ariza 
et al., 2020). 

While the importance of teaching practice as a key factor in educational quality is recognized, challenges 
remain in implementing methodologies that effectively integrate planning, the use of relevant resources, formative 
assessment, and adaptation to the sociocultural context of the classroom. These limitations hinder the 
development of competencies for problem-solving in collaborative learning environments (Ganajová et al., 2022). 

Problem-Based Learning (PBL), combined with the use of Information and Communication Technologies 
(ICT), has been highlighted as an effective pedagogical strategy to foster scientific competencies in various 
educational contexts. In an experience conducted in Uruguay, both students and teachers positively evaluated this 
methodology, emphasizing that the integration of ICT into PBL promotes meaningful learning and improves the 
educational environment, demonstrating its effectiveness in teaching science (Zambrano et al., 2022). 

In the educational domain, it is posited that students should acquire knowledge autonomously, which 
entails the ability to generate new ideas by contrasting them with prior concepts, shifting from a passive to an 
active role in their learning process (Ruiz, 2021). 

In the case of Peru, the limited availability of resources and the scarce time allocated for investigative 
activities within the school curriculum represent a significant barrier to promoting scientific inquiry in the classroom. 
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This situation is exacerbated when teachers lack adequate training in student-centered methodologies, further 
complicating the incorporation of this strategy into their daily pedagogical practice (Vega-Lezama et al., 2025). 

The development of inquiry competence in the Peruvian context involves integrating skills such as problem 
formulation, strategy design, information recording and analysis, results evaluation, and conclusion 
communication. During this process, students formulate testable questions and hypotheses, which are validated 
through observation or experimentation based on scientific principles. This approach allows for the explanation of 
observed phenomena and leads to well-founded conclusions that respond to initial inquiries (Peralta-Roncal, 
2022). 

In this framework, the objective of the present study was to analyze the implications of scientific inquiry for 
students. 

 

Methodology 
This study was conducted under a systematic literature review approach, focusing on the analysis of 

research related to scientific inquiry in students. To ensure methodological rigor, the PRISMA protocol guidelines 
were followed, allowing for the structured identification, evaluation, and synthesis of the most relevant studies 
available on a given topic. 

The information search was conducted using keywords in both English and Spanish: “scientific inquiry” 
AND “students” and “indagación científica” AND “estudiantes.” Boolean operators AND and OR were employed to 
broaden and refine the results. 

Inclusion criteria were as follows: articles published between 2020 and 2025, from recognized academic 
databases such as Scopus and Scielo; open-access articles written in English or Spanish. Conversely, articles 
published before 2020, closed or restricted access research, as well as theses, books, or book chapters not 
meeting the required rigor for a systematic review were excluded. 

As a result of the search, filtering, and evaluation process, 39 articles were initially identified from the 
Scopus and Scielo databases. From these, 21 articles that met all established criteria were selected: 11 articles 
from Scopus and 10 from Scielo, which underwent qualitative and comparative analysis (see Table 1). 
 
Table 1 
Search keywords in articles from Scopus and Scielo databases 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Database Search term Results Selected 

 

Scopus 

“scientific inquiry” AND “students” 

“indagación científica” AND 

“estudiantes” 

12 11 

Scielo “scientific inquiry” AND “students” 

“indagación científica” AND 

“estudiantes” 

27 10 

Total 39 21 
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Figure 1 
PRISMA flow diagram 

 
 
* Table formatted according to PRISMA with original data. 

 
Results   
 
Table 2 
Implications of scientific inquiry 

N Author Implications of scientific inquiry 

1 Rabgay & Kidman 

(2023). 

The implementation of action research as a strategy to improve 

science teaching is influenced by cultural factors such as 

educational hierarchy and Buddhist values. While some norms 

hinder the search for institutional support, principles like 

collaborative work and common well-being strengthen teacher 

motivation, highlighting the need to consider cultural context when 

designing scientific inquiry strategies. 

Records identified in

Scopus: 12

Scielo: 27

(n=39)

Articles excluded before
screening

(n=10)

Number of articles excluded
due to duplicate citations
(n=5)

Screened records (n=24)
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review (n=2)
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Articles included for analysis
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2 López-Banet et al. 

(2021) 

The STEAM approach based on contextualized problem-solving 

promotes scientific inquiry by integrating contributions from various 

disciplines in a cohesive manner. This strategy overcomes isolated 

multidisciplinary approaches, fostering a deeper and more 

meaningful understanding of the investigated phenomenon. 

3 Villapudua et al. 

(2021). 

Scientific inquiry, through qualitative methodologies, makes visible 

the impact of critical situations like the pandemic on students, 

evidencing the necessity for strategies that respond to their 

academic, emotional, and social challenges. 

4 Ortiz-Revilla et al. 

(2021). 

Integrated STEAM education is an effective strategy for 

strengthening scientific competencies from primary education, 

addressing the demands of the contemporary world. 

5 De la Parra et al. 

(2022). 

The use of collaborative research and consensus validation is key 

to designing effective formative strategies, with direct application 

in complex professional contexts. 

6 Pericacho-Gómez 

(2023). 

To achieve sustainable educational improvements, leadership, 

collective engagement of the school community, and a 

transformation of the cultural mindset towards a participatory and 

innovative culture are crucial. 

7 Monereo & Hermans 

(2023) 

The distributed scaffolding theory offers an innovative approach to 

understanding educational processes by connecting the mind with 

the social environment and reclaiming the value of psychology in 

developing critical and inclusive thinking. 

8 Bautista (2021). The consolidation of STEAM education requires strengthening its 

theoretical and empirical foundation to overcome barriers to its 

application and construct effective didactic strategies. 

9 Rodríguez-Muñiz et al. 

(2022). 

Integrating context into statistical teaching improves data 

interpretation and promotes informed decision-making, thereby 

strengthening scientific inquiry in the classroom. 

10 Freidenberg (2022). Fostering dialogue between anthropological perspectives from the 

North and South contributes to a more critical, contextualized, and 

equitable scientific inquiry. 

11 Del Río & Álvarez 

(2023). 

Critical reflection on current technological and scientific paradigms 

is essential for understanding the future of humanity, which should 

be part of students' training as researchers. 

12 Alvarado et al. (2025). Incorporating scientific inquiry and emotional education strategies 

in teacher training enhances future teachers' emotions and 

attitudes towards scientific content, favoring their learning. 

13 Parra et al. (2024) Strengthening social skills through scientific inquiry is crucial for 

improving health management among teachers and promoting 

more effective comprehensive training. 

14 Retana-Alvarado et al. 

(2023). 
Emotional intervention through scientific inquiry in teacher training 

improves students' emotional and scientific competencies, 
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promoting an increase in positive emotions and a decrease in 

negative ones. 

15 Olórtegui-Alcalde et al. 

(2023) 

Student satisfaction directly influences academic performance, 

and educational institutions must better understand the student 

experience to improve educational quality. 

16 Teixeira de Sousa et al. 

(2022). 

The evaluative practices of teacher Eva, centered on scientific 

inquiry, enhance the development of scientific competencies 

through feedback, clarity in learning objectives, and the selection 

of appropriate investigative tasks. 

17 Izquierdo & Solaz-

Portolés (2022) 

The inquiry competence of pre-service teachers is low, highlighting 

difficulties in identifying variables, formulating hypotheses, and 

designing experiments. Female students and those with prior 

training in Science or Technology show better results. 

18 Rodríguez et al. 

(2022). 

Scientific literacy among third-grade students is limited to theory 

and neglects understanding the nature of science, presenting a 

traditionalist view. Significant efforts are required to improve 

teaching and achieve comprehensive scientific literacy that 

includes both theoretical knowledge and an understanding of the 

social impact of science. 

19 Pereira & Silva (2021). Research shows that direct observation of the Moon, combined 

with drawing and discussions, facilitates meaningful learning for 

students about the movements and characteristics of the celestial 

body, promoting the formation of scientific concepts from a 

Vygotskian perspective. 

20 Rodríguez. (2020). Students showed a disconnect between the information provided 

by problems and the solutions they proposed. However, authentic 

procedures were evident when the statement did not guide them 

towards a specific method, highlighting the importance of 

contextualizing problems to enhance scientific inquiry. 

21 Stott & Hattingh 

(2020). 

The study shows that future teachers in South Africa have a less 

sophisticated understanding of the nature of science compared to 

their peers in China, but similar to those in Turkey and the U.S. Age 

and prior educational experience in science and mathematics were 

key factors positively influencing their understanding. 

 

 

Importance of scientific inquiry 
Scientific inquiry is a fundamental competency that should be developed from the earliest educational 

levels. However, various studies indicate that significant limitations still persist. In primary students, scientific 
literacy remains largely theoretical, neglecting the understanding of the nature of science. This traditional view 
hinders the development of deep critical thinking, making it essential to transform teaching practices toward a 
scientific literacy that integrates both conceptual knowledge and its social dimension (Rodríguez Ruiz et al., 2022). 

In this regard, comparative research reveals that future teachers in South Africa possess less sophisticated 
knowledge about the nature of science compared to their peers in China, although their understanding is similar 
to that of Turkey and the United States. Additionally, variables such as age and prior educational experience in 
science or mathematics positively influence their comprehension level (Stott et al., 2020). 
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In the realm of initial teacher training, significant deficiencies in the competence of scientific inquiry are 
also identified, particularly in hypothesis formulation, experimental design, and variable identification. 
Nevertheless, it is observed that women and students with prior training in science or technology achieve better 
results, highlighting the need to reinforce pedagogical strategies in universities to adequately prepare future 
teachers for meaningful scientific inquiry processes (Izquierdo Sanchis et al., 2022). 

Moreover, understanding the student's educational experience is key to strengthening their learning 
process. Student satisfaction directly influences academic performance, so institutions must consider the student 
experience as part of curricular design and educational quality improvement (Olórtegui-Alcalde et al., 2023). From 
a qualitative perspective, scientific inquiry allows for the identification of how critical situations—such as the 
pandemic—affect students' academic, emotional, and social development, underscoring the urgency of 
implementing contextualized educational strategies (Villapudua et al., 2021). 

In this sense, adopting broader and more inclusive educational approaches is proposed. The theory of 
distributed scaffolding offers an innovative alternative by connecting the student's mind with their social 
environment, integrating psychology to strengthen critical and inclusive thinking (Monereo et al., 2023). 
Furthermore, fostering dialogue between anthropological perspectives from the global North and South enriches 
the practice of scientific inquiry, making it more critical, contextualized, and equitable (Freidenberg et al., 2022). 
Finally, the scientific training of students should include critical reflection on contemporary scientific and 
technological paradigms, as understanding the evolution of humanity through science is essential in preparing 
them as future researchers (Del Río et al., 2023). 

 
Strategies for developing scientific inquiry 

Scientific inquiry can be developed more effectively when contextualized, relatable, and meaningful 
experiences are promoted for students. This is evidenced by Rodríguez et al. (2020), who demonstrated how 
students engage in authentic procedures when problems do not direct them toward a specific method, 
emphasizing the importance of contextualizing tasks to enhance understanding. Similarly, Pereira et al. (2021) 
highlight that direct observation of the Moon, accompanied by drawing and dialogue, fosters the formation of 
scientific concepts from a Vygotskian perspective, enhancing meaningful learning. Teixeira de Sousa et al. (2022) 
also note that implementing strategies focused on clarity of objectives, continuous feedback, and appropriate task 
selection improves the development of scientific competencies in the classroom. 

Additionally, scientific inquiry should not be limited to content; it must also address the emotional and social 
dimensions of learning. In this regard, incorporating emotional education strategies into teacher training has shown 
positive effects on attitudes toward scientific content, enhancing both learning and the emotional disposition of 
future teachers (Alvarado et al., 2025). This idea is reinforced by findings from Retana-Alvarado et al. (2023), who 
found that emotional interventions based on scientific inquiry increase positive emotions and decrease negative 
ones while strengthening scientific competencies. Furthermore, Parra-Gálvez et al. (2024) emphasize that 
fostering inquiry in educational environments promotes the development of social skills and improves health 
management among teachers, thereby contributing to more effective comprehensive training. 

The STEAM approach emerges as a robust strategy to enhance scientific inquiry by integrating various 
disciplines around contextualized problems. López-Banet et al. (2021) argue that this approach surpasses mere 
juxtaposition of multidisciplinary content, promoting a deeper understanding of the phenomena being investigated. 
Similarly, Ortiz-Revilla et al. (2021) indicate that a well-structured STEAM education strengthens scientific 
competencies from primary education, addressing the challenges of an increasingly complex world. However, 
Bautista (2021) warns that to consolidate its impact, it is essential to strengthen its theoretical and empirical 
foundations, overcome implementation barriers, and design effective didactic strategies. 

Beyond the Classroom, the effectiveness of these strategies also depends on a conducive institutional 
and cultural framework. Leadership, collective involvement of the educational community, and the transformation 
of cultural imaginaries are key elements for achieving sustainable improvements (Pericacho-Gómez, 2023). In this 
context, collaborative research and consensus validation allow for the design of formative strategies that have a 
real impact in complex professional settings (De la Parra et al., 2022). Additionally, Rodríguez-Muñiz et al. (2022) 
propose incorporating context into the teaching of statistics as a means to improve data interpretation and promote 
informed decision-making, thereby reinforcing students' investigative competencies. 

It is crucial to consider the sociocultural context when implementing scientific inquiry strategies. Rabgay 
et al. (2023) emphasize that factors such as educational hierarchy or religious values, like those of Buddhism, can 
influence the adoption or resistance to methodologies such as action research. Nevertheless, principles like 
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collaborative work and common well-being have proven to be significant drivers of teacher motivation, reminding 
us that every strategy must adapt to the cultural environment in which it is implemented. 

 

Conclusions 
The study concluded that prior training in scientific inquiry is necessary for more effective development 

and implementation. In this regard, it is fundamental to consider the student's experience as part of curricular 
design and strategies to improve educational quality. The theory of distributed scaffolding offers an innovative 
alternative by connecting the student's mind with their social environment and integrating psychological principles 
to strengthen critical and inclusive thinking. 

Scientific inquiry is developed more effectively when contextualized, relatable, and meaningful 
experiences are promoted for students. For instance, direct observation of the Moon, accompanied by drawing 
and dialogue, fosters the formation of scientific concepts from a Vygotskian perspective. Furthermore, strategies 
focused on clarity of objectives, continuous feedback, and appropriate task selection enhance scientific 
competencies. 

Moreover, scientific inquiry should not focus solely on content but also on the emotional and social 
dimensions of learning. A well-articulated STEAM approach strengthens scientific competencies from primary 
education, responding to the demands of a complex and ever-changing world. Finally, collaborative research and 
consensus validation enable the design of formative strategies based on principles such as teamwork and common 
well-being, enhancing a more integral and inclusive scientific education. 
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