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Resumen

This study aims to carry out a comprehensive analysis of the competency approach in the
field of scientific research. To this end, a meticulous exploration was conducted in the Scopus
database, using specific keywords to identify articles published in the period 2013-2023. Af-
ter ensuring that the selected works met the previously established inclusion criteria, a peer
review was carried out, resulting in a total of 28 articles. In the analysis of these documents, it
was observed that most of the research training programs mentioned were aimed at teachers
without formal research roles in middle-level managerial positions. In general, the reviewed
literature indicated a major focus on teacher training. This study reveals that research trai-
ning programs tend to focus on the “knowing” and “doing” competencies, relegating those of
“being”. This pattern points to a possible gap in the holistic formation of researchers, sugges-
ting an opportunity for improvement in future professional development programs.

Palabras clave: Competency Approach, Scientific Research, Education.
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Resumen

Este estudio propone un andlisis exhaustivo del enfoque de competencias en el &mbito de
la investigacion cientifica. Para tal fin, se realiz6 una exploracién minuciosa en la base de da-
tos Scopus, utilizando palabras clave especificas para identificar articulos publicados en el
periodo 2013-2023. Tras asegurar que los trabajos seleccionados cumplian con los criterios
de inclusién previamente establecidos, se procedié a una evaluacién por pares, resultando
en un total de 28 articulos. En el andlisis de estos documentos, se observé que la mayoria
de los programas de formacién investigativa mencionados, estaban destinados a docentes
sin funciones formales de investigacién en posiciones gerenciales de nivel intermedio. En
general, la literatura revisada indicé un enfoque mayoritario hacia la formacién de pro-
fesores. Este estudio revela que los programas de capacitaciéon en investigacién tienden a
centrarse en las competencias de «saber» y «hacer», relegando las del «ser». Este patrén
sefiala una posible brecha en la formacién integral de los investigadores, sugiriendo una
oportunidad de mejora en futuros programas de desarrollo profesional.

Palabras clave: enfoque de competencias, investigacion cientifica, educacion.

INTRODUCTION

Competency-based models — also known as competency-based approaches — represent
a descriptive and analytical tool whose primary objective is to identify the skills and com-
petencies required in an organization for its optimal functioning (Shet et al., 2019). These
models play a fundamental role in the articulation between education, vocational training,
and specific demands of the labor market, thus facilitating the mobility and adaptability of
individuals, particularly those workers who find themselves in situations of job instability or
precariousness (M'mboga Akala, 2021; Tran & Nyland, 2013).

Competency-based approaches emerged in the second half of the 20th century, primarily
in the United States and the United Kingdom, with orientations focused respectively on the
individual and the organization. Recently, these models have gained significant relevance,
providing a framework for aligning the changing and increasingly specialized demands of
the labor market with education and vocational training programs. Through a thorough and
detailed analysis of the existing literature, four essential milestones in the development of
competency-based approaches have been identified.

The first was cemented by the pioneering work of Defillippi and Arthur (1994), who pro-
posed the competency-based model in the individual context, postulating that personal skills
and competencies are decisive in individuals’ performance and success in the workplace. On
the other hand, Jaeger and Eagan (2007) questioned the effectiveness of conventional intelli-
gence and ability tests, arguing that they only reliably predict academic success but do not
consider a broader range of key life events and outcomes. Consequently, correlations and cau-
salities based on these metrics are inevitably subject to a series of sociocultural biases, which
can distort or limit their applicability and validity in broader and more diverse contexts.

Looking at a broader context, Atkins et al. (2020) suggested looking at successful and less
successful workers to identify differences between the two groups. In this way, it was recog-
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nized that traditional intelligence and ability tests cannot predict a person’s level of success
and/ or efficiency throughout their career. Success, according to this approach, should be mea-
sured in a broader context by directly comparing successful workers with less successful ones.

The second milestone of transcendental importance in the evolution of competency-based
approaches emerged approximately a decade later, when an empirical investigation was un-
dertaken to examine and validate the theoretical propositions postulated by Norman et al.
(2014). This scientific study constituted a collaborative effort to decipher and unravel the intrin-
sic qualities that lead to the success of managers in diverse organizations and corporate strata.

Within the framework of this research, a broad spectrum of managers was evaluated, cove-
ring different hierarchical levels and organizations of varied characteristics, to identify those
attributes or skills that potentially determine their success in the corporate world (Berssaneti
& Carvalho, 2015). This scientific study constituted a collaborative effort to decipher and un-
ravel the intrinsic qualities that lead to the success of managers in various organizations and
corporate strata.

The fundamental assumption of this research was that the individual characteristics and
skills of managers—in terms of their competence and ability to lead—significantly and decisi-
vely influence the performance and overall success of the organization they lead. In this sense,
the study sought not only to identify these competencies but also to quantify and qualify their
impact on organizational outcomes, thus contributing a valuable body of empirical knowledge
to the growing field of competency-based approaches.

The third important milestone lies in the recognition of the relevance of competencies from
an organizational perspective. It is evident that both Jacobs (2019) and Osagie et al. (2016) fo-
cused their analysis on the individual and their competencies. However, Bogers et al. (2017)
shifted the focus to the organizational level. They introduced key competencies, including the
ability to coordinate diverse production skills and integrate multiple streams of technologies
across organizational boundaries.

Based on the above, according to Ljungquist (2013), an organization’s core competencies
must a) provide potential access to a wide variety of markets; b) add value to the customer;
and c) be difficult for competitors to imitate. His study parallels that of Baruch (2006), who
compared successful and less successful individuals; however, this time, the object of analysis
was two similar organizations that took different paths. Holtzman's (2014) results indicate that
organizations that invest little in core competencies limit innovation, while those that structure
their businesses around a set of core competencies tend to be more successful.

The latest milestone in the development of competency-based approaches arises from the
integration of individual and organizational contexts under a single perspective. Wongnaa and
Boachie (2018) present a contemporary competency-based model, in which they differentiate
four determinants of successful job performance: potential competence, skills, context, and
outcome.

Potential competence includes the individual characteristics necessary to achieve certain re-
sults, encompassing both the dispositional potential (traits, motives, values) as well as other
achievements (knowledge, skills, qualifications, and experience). Skills refer to a set of desired
behaviors, defined by the outcomes that are intended to be achieved with those behaviors.

The distinction between these two concepts stems from a third element, context, which refers
to the organizational characteristics and social relationships within organizations that deter-
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mine desired behaviors and outcomes. Finally, a final set of variables focuses on the desired
outcomes toward which individual behavior is oriented.

An illustrative example of this holistic, competency-based modeling approach is the work
of Hecklau et al. (2016), who focus on the role of contemporary human resource management.
Their approach consists of three essential stages: identification of emerging challenges (catego-
rized into political, economic, social, technical, environmental, and legal factors); deduction of
the competencies needed to address these challenges (grouped into technical, methodological,
social, and personal); and, finally, visualization of the levels of development of the required
competencies.

On the other hand, since 2000, competency-based human resource management has been wi-
dely integrated into selection, retention, and compensation processes. According to Gunawan
et al. (2019), several factors explain the growing adoption of this approach. These include the
transition from a traditional, supply-oriented approach to a more demand-driven approach in
the education system; the increase in adaptive training; non-formal learning and work-based
learning; and a greater inclination toward learning outcomes, as opposed to results based on
time spent in education (Skrinjari¢, 2022). This last aspect provides “stepping stones” for those
who have had limited educational opportunities but have developed the required competen-
cies.

These considerations underlie the objective of this article, which is to conduct a systematic
review of the competency-based approach applied to training in scientific research. To this end,
articles from the past ten years were examined in the Scopus database.

METHODOLOGY

a) Literature search

A systematic and thorough search was conducted for relevant studies, written in Spanish and
English, published between 2013 and February 2023, using the electronic database Scopus as
the primary information resource. Initially, articles were identified through keyword searches
in the text, using terms such as “competency approach” and “research training.”

Subsequently, a comprehensive search strategy was designed and applied, incorporating a
series of terms closely related to the competency-based approach in research. These terms inclu-
ded competencies, skills, and competency models; combined with research or research practice
and, in turn, linked to training, capacity building, and updating. This search methodology re-
sulted in 596 unique and relevant articles.

In addition, four additional articles were identified through other complementary sources
of information, making up a total corpus of 600 academic and scientific articles. This set of stu-
dies provides a solid and extensive basis for the analysis and synthesis of current knowledge
surrounding the competency approach in the fields of research and training, thus facilitating a
deeper and more nuanced understanding of the trends, challenges, and opportunities emerging
in this constantly evolving field.
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b) Elegibility criteria
For inclusion, all peer-reviewed articles were considered that:

1) detail a course, program, or curriculum designed to provide training in scientific re-
search, under the competency approach;

2) describe the pedagogical strategies used to achieve this objective, in the context of
higher education, or

3) present the results of the evaluation corresponding to the aforementioned course, pro-
gram, or curriculum.

c) Article review process

The research team conducted an independent review of all available titles and abstracts.
Of the total of 600 articles, 527 were discarded due to their lack of relevance, including works
focused exclusively on primary education or those describing programs aimed at developing
competencies other than research, such as quality improvement (when necessary, the full text
of the article was consulted). Seventy-three articles were found that described research training
courses or programs, of which the full texts of 71 were obtained. The researchers reviewed
these articles to determine their eligibility; 43 that did not report the evaluation results were
excluded, resulting in a final sample of 28 studies.

The article selection process was followed by independent data extraction from the 28 se-
lected articles, using a structured data collection form with categories for setting/ target group,
teaching /learning method employed, educational content, assessment design, method, and
outcome. Discrepancies in categorization—during the article selection and data extraction sta-
ges—were resolved through negotiated consensus.

d) Data analysis

Curriculum descriptors were collected using the data entry form, recording whether the tra-
ining was a single activity or an extended program, as well as the extent to which didactic
lectures /seminars, project work, group work, simulations, and multi-source or 360-degree fee-
dback tools were used. Research-based training may focus on personal growth, or conceptual
or technical knowledge. Likewise, the aspects addressed by each program were documented.
Research training programs can be evaluated using various outcome measures, which may
include those achieved by individuals, groups, teams, networks, and societies.

To classify the programs, we used Kirkpatrick’s four-level evaluation model. This model
establishes four levels of evaluation: response (level 1), learning (level 2), performance (level
3), and outcomes (level 4). Following previous reviews of research training in the general lite-
rature, a distinction was made between subjective and objective evaluation of outcomes. Seven
categories were used to classify evaluation outcomes: reaction (level 1); subjective knowledge
(level 2A); objective knowledge (level 2B); subjective behavior/skill (level 3A); objective beha-
vior/skill (level 3B); subjective system outcomes/ performance (level 4A); and objective system
outcomes/ performance (level 4B).

REVISTA PANAMERICANA DE PEDAGOGIA n. 37 (2024): 25-37. E-ISSN2594-2190.
SABERESYQUEHACERESDELPEDAGOGO



Yolvy Javier Quintero Cordero, Norma Molina Prendes, ;7
Mayra Alejandra Bustillos Peiia y Betty Pastora Alejo

RESULTS AND DISCUSSION

a) Environment and target group

Enhance, paraphrase, and expand with scientific writing. The studies presented a diver-
se range of characteristics. Of the 28 studies that met the eligibility criteria, the majority (n
= 18) addressed competency-oriented research training programs, while a minority (n = 10)
described multidisciplinary programs. These findings are in line with studies by Dérnyei and
Muir (2019), who emphasized the importance of promoting a learning environment that en-
courages exploration and participation without being threatening, justifying their specific fo-
cus on teachers. The pursuit of interdisciplinary learning and improved communication and
collaboration were recurring reasons for opting for a multidisciplinary competency approach.

International cooperation in research training programs has been widely recognized in the
scientific literature. Hairstans and Smith (2018) emphasized the importance of establishing
international collaborations as an effective strategy to foster the exchange of knowledge and
experiences in research training. These authors argue that international collaboration offers
opportunities to address complex challenges and promote diversity of perspectives in edu-
cational research. By working together with researchers and experts from different countries,
new approaches and methodologies can be derived, and research training can be enriched.

Regarding the target audience of research training programs, the scientific literature su-
pports the aforementioned findings. Schildkamp (2019) extensively argues for the importan-
ce of making these programs accessible to a wide range of professionals, including those who
do not hold a formal research role. In her study, she highlights that research training should
not be limited solely to those in formal research positions, such as academic researchers or
scientists. Rather, she points out that all education professionals, regardless of their specific
role, can benefit from acquiring skills and knowledge in educational research. This includes
teachers, school leaders, educational consultants, and other education-related professionals.

In line with research training programs for teachers, several studies support their justi-
fication and relevance in the educational field. Evans et al. (2017) argue forcefully for the
fundamental role that more experienced teachers play in promoting educational research
and knowledge transfer. Collaboration between teachers with formal research roles can also
generate joint research projects and the creation of strong professional networks. By working
as a team, teachers can share resources, ideas, and methodological approaches, positively
impacting the quality and relevance of educational research.

Regarding the length of research training programs, there is variability supported by pre-
vious studies. Teal et al. (2015) observed that short programs, such as workshops and con-
ferences, play an important role in introducing basic concepts and developing specific skills
related to educational research. These programs can provide participants with an overview
of research fundamentals and in acquiring practical skills in a relatively short time.

On the other hand, extended training courses, lasting approximately 12 months, stand
out for their ability to provide deeper and more sustained learning. According to Teal et
al. (2015), these programs allow participants to engage in a more comprehensive training
process, where they have the opportunity to acquire advanced knowledge, explore research
methods in greater depth, and apply them in real-life contexts. The longer duration of these
courses also facilitates the transfer of knowledge into practice, as there is more time for reflec-
tion, application, and feedback.
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It is important to note that the optimal length of a research training program varies depen-
ding on several factors, such as the specific objectives of the program, the experience level
of the participants, and the available resources. In some cases, programs can be designed to
accommodate different lengths of time, providing flexible options that fit the needs and avai-
lability of participants.

b) Educational objectives and content

The findings of the reviewed studies reveal a diversity in the areas of focus of research tra-
ining programs. According to Sun and Chen (2016), more than half of the studies reviewed
focused on skill development, including activities for providing feedback, team building, con-
ducting formal research, and communicating and writing scientific research reports. This hi-
ghlights the importance of strengthening the skills needed to conduct rigorous research and
communicate its results effectively.

In addition, nine programs were found to have explicit objectives such as growth in research
and research collaboration. These findings are consistent with the importance of promoting a
culture of research and collaboration in research training programs, as highlighted by previous
research (Quimbo & Sulabo, 2014).

Regarding the educational content of the programs, a wide range of topics was found, reflec-
ting the diversity in scientific processes and research management. Archibald (2016) points out
that this can lead to inconsistencies in the approaches and practices used in research training.
On the other hand, Cao (2018) identified the most commonly included competencies in the
curricula, such as methods management, knowledge of paradigms, data analysis, scientific
writing, approach to scientific inquiry, research coherence, research communication, and ins-
trument development. These skills are essential for conducting quality research and contribu-
ting to the advancement of scientific knowledge.

However, the variety and inconsistency in educational content highlight the need for greater
coherence and standardization in competency-based training programs for scientific research.
Programs must provide a solid and standardized foundation of research knowledge and skills,
enabling more effective training and better preparing participants to address the challenges of
scientific research in their respective areas of study.

b) Teaching/learning methods

The findings of the studies reveal a variety of teaching methods used in research training
programs. In 26 of the 28 articles analyzed, the teaching methods employed were specified,
highlighting the importance of providing detailed information on this aspect. Of the programs
that provided details on teaching methods, the majority (23 of 26) incorporated didactic lectu-
res and interactive plenary seminars as part of their methodology. These approaches provide
participants with an opportunity to acquire fundamental theoretical knowledge and engage in
interactive discussions that encourage reflection and the exchange of ideas (Kaufman, 2018).

Group work was implemented in 15 programs, and this included discussions based on scien-
tific cases, exercises, and group reflections. This approach encourages collaboration, critical dis-
cussion, and the application of theoretical concepts to practical situations, helping participants
develop teamwork and problem-solving skills (ZivkoviL, 2016).
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It is important to note that most programs employed two or more teaching and learning
methods in their curriculum, suggesting a multifaceted approach to competency-based tra-
ining. This variety of methods addresses different learning styles and provides a more com-
prehensive and enriching training experience.

d) Design and results of the evaluation

Approximately half of the studies analyzed relied on pre- and post-intervention designs to
assess competency outcomes (baseline). This methodology is widely used in the evaluation
of research training programs, as it compares competency levels before and after the inter-
vention, providing information on the impact of such programs. Most post-intervention eva-
luations were conducted immediately after the program concluded, providing an immediate
view of the results achieved.

This methodological approach is consistent with recommendations from previous literatu-
re, which highlights the importance of evaluating the immediate effects of research training
programs on participants’ competencies (Carroll & Doherty, 2003). However, it should be
noted that some studies carried out evaluations over a longer period, examining long-term
skills retention. These long-term evaluations are valuable because they inform the sustained
effectiveness of programs and the transfer of acquired skills to practical settings.

Taken together, these findings underscore the importance of evaluating competency out-
comes in research training programs. The use of pre- and post-intervention designs captures
changes in participants’ competencies, providing evidence of the programs’ impact. Further-
more, conducting long-term evaluations provides a more complete picture of the programs’
sustained impact and long-term transfer of competencies.

In terms of the data collection methods used in the studies analyzed, the use of quantita-
tive data, such as surveys, tests, and standardized observations, was predominant. This is
consistent with the findings of Crowley-Koch and Van Houten (2013), who argue that these
methods provide objective and quantifiable data that accurately measure the skills acquired
by participants in training programs.

However, it is worth noting that one study adopted an exclusively qualitative approach to
data collection. Luna-Reyes and Andersen (2003) used qualitative methods — free text com-
ments, oral assessment, and semi-structured interviews — to capture richer and more con-
textual perspectives on the research training process. This approach obtained detailed and
in-depth information about participants’ experiences and perceptions, thus complementing
the quantitative data.

Taken together, these findings highlight the importance of considering both quantitative
and qualitative approaches in the evaluation of research training programs. Quantitative data
provide an objective and quantifiable view of the skills acquired, while qualitative data pro-
vide a deeper and more contextualized understanding of the training process. Combining
quantitative and qualitative methods in mixed-method studies provides a richer and more
comprehensive perspective on the outcomes and participants’” experiences.

Regarding the assessment measures used, most studies reported on competency-based
participant response scores, using four- or five-point Likert scales. These scales allow partici-
pants to rate their level of competency in different areas. In addition, some studies reported
on self-assessed knowledge, while others used objective knowledge tests to measure the level
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of knowledge acquired. This combination of measures provides a more comprehensive and
reliable assessment of competency outcomes.

Some studies included in the analysis reported system-level outcomes reflecting the im-
pact of research training programs on participants’ scientific performance and their progress
in their academic careers. These findings are consistent with research by Vlasenko et al.
(2021), who argue that research training programs have a positive impact on the develop-
ment of participants’ scientific skills and competencies, resulting in improved quality of their
scientific output and their advancement to higher scientific roles.

In addition to outcomes related to scientific performance, the studies also reported on in-
dicators of research quality and satisfaction with scientific production and communication.
These indicators are essential for evaluating the effectiveness of research training programs
in generating high-quality research and promoting the effective dissemination and commu-
nication of scientific results.

One study even measured the number of publications produced as a result of the inter-
vention, highlighting the tangible contribution of research training programs to scientific
production. This result is significant, as it demonstrates the direct impact of the programs
on the generation of new knowledge and its dissemination through scientific publications.

CONCLUSIONS

In the era of globalization, employers are increasingly influenced by their perception of
the skills professionals require to perform effectively in their jobs. This phenomenon sug-
gests that the accumulation of knowledge must be constantly updated, taking into account
scientific and technological advances related to their professional field. Hence, there is an
imperative need for university professors to possess and develop solid research skills.

The contemporary environment promotes the generation of knowledge through research,
a process enhanced by Information and Communication Technologies (ICT). ICTs have foste-
red a knowledge boom, generating exponential growth in information, increasing the num-
ber of devices for accessing it, and fostering innovative education methods.

Higher Education Institutions (HEIs) should focus on training in these areas, incorpora-
ting methodologies into their curricula that promote the development of research competen-
cies in their students. This approach will allow for a smoother transition for students to the
workforce, as they will be equipped with the skills required to perform in their professional
roles. Furthermore, it can contribute to the development of critical thinking, collaborative
work, creative thinking, and problem-solving skills. All of this will only be possible with a
scientifically competent teaching staff.

Internationally, research competitions are promoted to foster teamwork and the search for
truth, with a multidisciplinary approach in academia. HEIs are encouraging collaborative
work in various areas of action. In many countries, research competencies among students
are being strengthened through a “Learning by Doing” approach, creating an environment
that values interdisciplinary collaboration, teamwork, communication, respect for others’
opinions, honesty, self-control, and ethics.
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However, in many other areas, collaborative scientific production is still a pending task.
This panorama underscores the importance of implementing strategies that facilitate the in-
tegration of research into the teaching-learning process, as a methodology for creating spaces
that foster skill development and improve competencies. In this way, the adoption of re-
search values is manifested in students’ interpretation of the real world based on the results
they obtain from their research.
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