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Abstract

The main objective of this article was to analyze research skills in students, using a systematic review under the
PRISMA protocol. For data collection, inclusion criteria were established that considered articles published
between 2021 and 2025 in recognized databases such as Scopus and Scielo, using keywords in English
("investigative skills" AND "students") and Spanish ("competencia investigativa"). Likewise, articles published
before 2020, those with restricted access, books, and conference proceedings were excluded. After the selection
process, 20 articles were included for analysis: 13 from Scopus and 7 from Scielo. The results show that the
development of research skills requires fostering curiosity and openness to new ideas, key elements for enhancin g
this skill. Furthermore, promoting these skills contributes to consolidating a solid academic environment, where
the commitment of all educational stakeholders favors learning and strengthens equity, trust, and student
motivation. Itis concluded that the most effective strategies for fostering investigative skills are those that integrate
teaching methodologies geared toward critical thinking and active participation. Finally, incorporating direct
experiences with the environment, such as observing living organisms, stimulates scientific thinking from an early
age and improves long-term analytical skills.
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Resumen

El objetivo principal de este articulo fue analizar las competencias investigativas en estudiantes, empleando una
revision sistematica bajo el protocolo PRISMA. Para la recopilacion de informacién, se establecieron criterios de
inclusion que consideraron articulos publicados entre 2021 y 2025 en bases de datos reconocidas como Scopus
y Scielo, utilizando palabras clave en inglés (“investigative skills” AND “students”) y en espafol (“‘competencia
investigativa”). Asimismo, se excluyeron articulos publicados antes de 2020, aquellos de acceso restringido, libros
y actas de conferencias. Tras el proceso de seleccion, se incluyeron 20 articulos para el andlisis: 13 provenientes
de Scopus y 7 de Scielo. Los resultados evidencian que el desarrollo de competencias investigativas requiere
fomentar la curiosidad y la apertura a nuevas ideas, elementos clave para potenciar esta habilidad. Ademas, la
promocién de dichas competencias contribuye a consolidar un entorno académico sdlido, donde el compromiso
de todos los actores educativos favorece el aprendizaje y fortalece la equidad, la confianza y la motivacion
estudiantil. Se concluye que las estrategias mas efectivas para impulsar las competencias investigativas son
aquellas que integran metodologias didacticas orientadas al pensamiento critico y la participacion activa.
Finalmente, la incorporacién de experiencias directas con el entorno, como la observacion de organismos Vivos,
estimula el pensamiento cientifico desde edades tempranas y mejora la capacidad de analisis a largo plazo.

Palabras clave: competencias investigativas, habilidades, estrategias.




Introduction

In the international context, students face the challenge of storing and sharing their data, statistical
procedures, and instruments in publicly accessible digital repositories. However, the lack of adequate infrastructure
or clear policies regulating access and preservation of these materials can limit transparency and the full utilization
of scientific knowledge, thus constituting an obstacle to the advancement of academic research (Angeloska -
Galevska, 2023).

On the other hand, the development of research skills requires addressing various levels of complexity,
ranging from basic skills such as problem formulation and teamwork to advanced capabilities related to analysis,
experimentation, and result interpretation. In this regard, the absence of a progressive and structured approach
hampers the comprehensive training of future researchers (Juarez Popoca et al., 2022). This issue is compounded
by the difficulties many students face, as their instructors do not always select or apply the most appropriate
methods to foster such competencies, a fundamental aspect for the correct direction of study and the validity of
the knowledge generated (Alvarez-Ochoa et al., 2022).

Moreover, while it is imperative to universalize lifelong and advanced education, promote culture, and
generate knowledge for society, challenges persist in the effective integration of university and community actors
in collaborative processes. The lack of adequate strategies limits the active participation of the most vulnerable
groups, preventing them from becoming active agents of change within inclusive educational and social dynamics
(Yucra-Camposano, 2023).

In this context, research competencies demand the development of critical thinking, understood as both a
cognitive and attitudinal skill that enables the analysis, evaluation, and structuring of ideas in a reflective and well -
founded manner. Etymologically, the term derives from the Greek kritikos (the ability to discern) and kriterion
(standards), emphasizing its relationship with judgment based on solid criteria (Deroncele et al., 2020). From the
perspective of cognitive psychology, critical thinking is conceived as a process oriented toward problem-solving,
hypothesis formulation, decision-making, and result evaluation. Its quality improves as individuals internalize their
cognitive structures and subject them to deep reflection (Espinola & Santos, 2022).

Finally, the development of research competencies entails the ability to analyze, evaluate, and organize
information logically and substantively to make well-reasoned judgments. This involves identifying arguments and
assumptions, recognizing key relationships, making valid inferences, and evaluating evidence to reach sound
conclusions (Ennis, 2011). In this sense, the American Philosophical Association defines critical thinking as a
deliberate and self-regulated process that encompasses the interpretation, analysis, and evaluation of information,
as well as the explanation of the grounds for a judgment based on evidence, concepts, and contextual criteria
(L6pez Mendoza et al., 2022).

Therefore, the general objective of this work was to analyze the research competencies of students
through a systematic review following the PRISMA protocol.

Methodology

For this study, a systematic review method was employed, adhering to the PRISMA protocol for presenting
research results. In the process of information retrieval, inclusion criteria were applied, considering articles
published between 2021 and 2025, selected from recognized databases such as Scopus and Scielo. The search
was conducted using keywords in English (“investigative skills” AND “students”) and in Spanish (“‘competencia
investigativa”). Conversely, exclusion criteria included articles published before 2020, documents with restricted
access, books, and conference proceedings.

As a result of the selection process, 20 articles were included for analysis: 13 from Scopus and 7 from
Scielo. This selection allowed for a thorough and representative analysis of recent scientific production on research
competencies in university students.

Table 1
Search chain in academic articles

Database Search term Results Selected
Scopus "investigative skills " AND "students" 116 13
Scielo “competencia investigativa” 40 7
Total 156 20
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Figure 1
Flow diagram according to the PRISMA protocol
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Results

Table 2
Consolidated summary of results on research competencies

No. Author Implications of research competencies

The development of research competencies is crucial to ensuring credibility in judicial

Kgcgfvﬁo& processes. The lack of forensic tools, research skills, and access to law can hinder the
1 (20295) accuracy and consistency of testimonies, weakening the credibility of accounts presented in

court. This demonstrates that, beyond absolute veracity, judicial systems require structured
and well-founded narratives to make fair decisions.
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Iddy etal.
(2024)

To develop research competencies in the scientific field, it is essential to employ teaching
strategies that promote critical thinking and active student participation. Although practices
such as guided reading, the use of visual materials, and scientific experiments can contribute
to learning, their effectiveness depends on teaching that prioritizes interaction and scientific
reasoning. This study provides valuable insights for improving teacher training and optimizing
teaching methodologies in sciences.

Sheldrake et
al. (2024)

Students' perceptions of science and scientific work influence their interest in developing
research competencies and their identity as potential scientists. While many feel informed
about science, few see themselves as future scientists. Factors such as curiosity,
perseverance, and openness to new ideas are essential in building a scientific identity.
Understanding these perceptions can aid in designing strategies thatfosterinterestin research
and science among diverse student profiles.

S

Ayotte-Beaudet

etal. (2024)

Educational interventions based on the environment can strengthen research competencies in
elementary school students. Exposure to observing living organismsin a familiar environment
fosters better description and analysis skills, even months after learning. This highlights the
importance of pedagogical strategies thatintegrate directexperiences with the environmentto
enhance scientific thinking.

Afriyie et al.,
(2022)

Research competencies in forensic accounting are essential for detecting and preventing fraud
in a globalized economic environment. The ability to apply reliable principles and methods
allows professionals to identify financial irregularities, improve internal controls, and strengthen
corporate governance, thereby contributing to transparency and justice.

Gordon &
Dixon (2021)

The use of global challenges as an educational strategy allows students to develop research
and analytical competencies, promoting a research-based curriculum. This methodology not
only strengthens technical and sustainability skills but also meets labor market expectations
by integrating essential interdisciplinary knowledge for professional training.

Skerrett &
Smagorinsky
(2022)

Literacy teaching must adapt to the reality of students to foster critical thinking and research
onrelevantsocial issues. This approach allows for the development ofresearch competencies
through pedagogical strategies that integrate identity, social justice, and empathy in learning.
Implementing these methodologies in the classroom can enhance students' ability to analyze
and act upon their environment, promoting a more informed and engaged citizenship.

Reed et al.
(2024)

The use of Photovoice as a pedagogical strategy in post-pandemic educationenables students
to develop research and critical thinking skills by analyzing the visible and invisible
characteristics of various communities. By integrating art and visual storytelling into teaching,
students not only identify social issues butalso communicate their findings more meaningfully.
This methodology fosters contextual understanding of data and reinforces the capacity of future
professionals to interpret and intervene in community realities from a social and participatory
perspective.

De Reviere et
al. (2024)

The integration of laboratory exercisesin an interdisciplinary project-based learning approach
allows students to strengthen their research and analytical skills by facing complex challenges
inherentin chemical engineering and analytical chemistry. This approach fosters collaboration,
critical thinking, and informed decision-making, preparing students for future professional
applications in scientific and technological environments.

10

Jackson et al.
(2024)

These findings underscore the importance of customizing therapeutic strategies and designing
evidence-based digital interventions in collaboration with end users to enhance their
effectiveness.
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The capacity of educational institutions to foster a strong academic environment, build trust

11 Ofem et al. with parents, and ensure the commitment of all educational stakeholders is fundamental to
(2024) improving learning. These findings have direct implications for educational policy formulation,
promoting strategies that reinforce equity, trust, and motivation in the school environment.
It is confirmed that the intention to use ICT favors the development of an entrepreneural
12 Barra et al. orientation, highlighting the importance of reducing the digital and gender gap in higher
(2024) education. These findings are key to designing strategies that promote technological inclusion
and equity in access to development opportunities.
Ipanaqué- - . . . . . .
13 Zapata et al Training strateglethat strengthen these skills, promoting more efficient access to information
(2023) ’ and a comprehensive development of research competencies.
14 Lopez-Lopezet It is recommended to strengthen the methodological training of new researchers and provide
al. (2024) greater support to female researchers, thereby promoting equity in scientific production.
. Evaluating research competenciesin university students is key, but still faces methodological
Vazquez- ) } A
. challenges. The analyzed instruments allow for measuring both acquisition and the
15 Rodriguez focti £ cali . lthouah a lack of ' . .
(2024) effectiveness of pedagogicalinterventions, although a lack of representativeness in certain

disciplines and a tendency toward traditional approaches in validation is evident.

Health sciences educators exhibitgood research competencies, although their performance in
scientific dissemination is limited. Furthermore, the university where they work influences their
level of research development.

16 Reyes & Oyola
(2024)

The implementation ofa workshop on research in engineering showed a significantimpacton
Guerra & N : : ; S
17 the development of research competencies in Industrial Engineering students, validating the
Peraza (2024) )
effectiveness of the proposed strategy.

There is a significant relationship between digital competencies and research attitudes in

18 Crl}\/lonrozyozlt students, although other factors such as initial training and motivation also influence their
uye ( ) development.
It is proposed to restructure research contentin training for Chemistry Education graduates to
Roque et al. . - . . .
19 (2023) strengthen their research competencies, using reflective approaches and active

methodologies.

Carmenate et A system ofteaching tasks was designed to strengthen the ability to design community projects
20 | (2023 in Physical Education students, highlighting the need to address other professional skills that
- ) are still under-researched.

Importance of research competencies

Students' perceptions of science directly influence their interest in research and the construction of their
identity as scientists. In this regard, factors such as curiosity and openness to new ideas are fundamental to
fostering these skills (Sheldrake et al., 2024). However, assessing research competencies in the university context
continues to be a challenge, as, although measurement tools exist, limitations related to their representativeness
and the predominance of traditional approaches persist (Vazquez-Rodriguez, 2024). Furthermore, these
competencies drive an entrepreneurial orientation, highlighting the need to reduce the digital and gender gap in
higher education to ensure equitable opportunities for all students (Barra et al., 2024).

In the case of health sciences students, it is observed that they possess adequate research competencies
but face limitations in scientific dissemination, significantly influenced by the institution they belong to (Reyes &
Oyola, 2024). Similarly, digital competencies and research attitudes are closely related, although other factors
such as received training and personal motivation also play a role in their development (Monroy & Chuye, 2024).

In the field of accounting, the development of research competencies is key to preventing fraud, improving
internal controls, and strengthening corporate governance (Afriyie et al., 2022). On the other hand, in the judicial
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context, the lack of investigative skills can affect the coherence of testimonies, making it crucial to structure well -
founded narratives that ensure fair decisions (Kondowe & Svongoro, 2025).

Educational institutions play a fundamental role in promoting these competencies, as fostering a solid
academic environment generates trust among parents and ensures the commitment of all educational
stakeholders, which improves learning and strengthens equity, trust, and motivation in the school context (Ofem
et al., 2024). Additionally, customizing therapeutic strategies and designing evidence-based digital interventions
in collaboration with end users contributes to enhancing their effectiveness, optimizing tools for diverse populations
(Jackson et al., 2024).

Strategies for developing research competencies

To strengthen research competencies, it is essential to implement didactic strategies that promote critical
thinking and active participation. Although practices such as guided reading and experiments support learning,
their effectiveness depends on a student-centered methodology (Iddy et al., 2024). Furthermore, integrating direct
experiences with the environment, such as observing living organisms, enhances scientific thinking from an early
age, improving long-term analytical capacity (Ayotte-Beaudet et al., 2024).

In the educational sphere, using global problems as a didactic strategy allows for the development of
analytical and investigative skills, promoting a research-based curriculum. This approach not only strengthens
technical and sustainability competencies but also responds to labor market demands by integrating essential
interdisciplinary knowledge for professional training (Gordon & Dixon, 2021). Likewise, literacy teaching must
adapt to students' realities, incorporating topics related to identity, social justice, and empathy, thereby fostering
critical thinking and research on social issues to promote a more informed and engaged citizenship (Skerrett &
Smagorinsky, 2022).

Innovative methodologies such as Photovoice have proven effective in developing investigative and critical
thinking skills in post-pandemic education. Through visual storytelling and image analysis, students identify social
issues and communicate their findings in a meaningful way, strengthening their ability to interpret and intervene in
community realities (Reed et al., 2024). Similarly, integrating laboratory exercises in interdisciplinary projects
allows students to enhance their investigative and analytical skills, promoting collaboration and informed decision-
making in fields such as chemical engineering and analytical chemistry (De Reviere et al., 2024).

To consolidate these competencies, it is crucial to optimize training strategies through more efficient
access to information and comprehensive development of research skills (Ipanaqué-Zapata et al., 2023). lItis
recommended to reinforce the methodological training of new researchers and provide greater support to female
researchers, thus promoting equity in scientific production (Lépez-Lopez et al., 2024). The implementation of
specific workshops has demonstrated a positive impact on the development of research competencies in Industrial
Engineering students, validating the effectiveness of structured strategies for this purpose (Guerra & Peraza,
2024).

In this regard, it has been proposed to restructure research content in the training of Chemistry Education
graduates by incorporating reflective approaches and active methodologies to strengthen their research
competencies (Roque et al., 2023). Furthermore, the design of a system of teaching tasks has proven to be an
effective strategy for developing skills in formulating community projects among Physical Education students,
highlighting the need to continue exploring other professional competencies that are still under-researched
(Carmenate et al., 2023).

Conclusion

For the effective development of research competencies, it is fundamental to promote curiosity and
openness to new ideas, which are key aspects for fostering this skill. In this process, educational institutions play
an essential role, as generating a solid academic environment and ensuring the commitment of all educational
actors contribute to improving learning and strengthening equity, trust, and motivation within the academic sphere.

Moreover, strategies to enhance students' research competencies should include didactic methods that
stimulate critical thinking and active participation. Integrating direct experiences with the environment, such as
observing living organisms, enhances scientific thinking from an early age and improves long-term analytical
capacity. This approach not only strengthens technical and sustainability competencies but also responds to labor
market demands by combining essential interdisciplinary knowledge for professional training.

Finally, it is necessary for literacy learning to adapt to students' realities, incorporating topics related to
identity, social justice, and empathy. To achieve this, it is important to implement reflective approaches and active
methodologies that contribute to strengthening research competencies in a comprehensive manner.
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