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				Abstract

				Introduction: formative research at the university uses didactic strategies with information and communication technologies (ICT) to facilitate the development of research skills. Objective: to describe a Formative Research experience that used Personal Learning Environments (PLEs) for the acquisition of digital research skills. Likewise, tools and activities were identified in the construction of PLEs. Method: a qualitative-quantitative research approach was applied with a documentary-descriptive design. The intentional, non-probabilistic sample, made up of 79 students, took courses in 2022, in the Faculties of Social Sciences and Education, Sciences and Industrial Engineering at the National University of Piura. Results: 39 theoretical articles prepared in peer groups with the use of virtual tools and activities that were part of the PLEs. Conclusion: the fusion of pedagogical strategy and technology makes possible the development not only of research skills but also of digital research competencies.

				Keywords: formative research; personal learning environments; digital research skills. 

				Entornos personales de aprendizaje en la investigación formativa

				Resumen

				Introducción: la investigación formativa en la universidad utiliza estrategias didácticas con uso de tecnologías de la información y comunicación (TIC) para facilitar el desarrollo de competencias investigativas. Objetivo: describir una experiencia de Investigación Formativa que utilizó Entornos Personales de Aprendizaje (PLE) para la adquisición de competencias investigativas digitales. Así mismo, se identificaron herramientas y actividades en la construcción de los PLE. Metodología: aplicó un enfoque de investigación cuali-cuantitativo con un diseño documental-descriptivo. La muestra de tipo intencional, no probabilística, integrada por 79 estudiantes, cursaron asignaturas en el 2022, en las facultades de Ciencias Sociales y Educación, Ciencias e Ingeniería Industrial en la Universidad Nacional de Piura. Resultados: 39 artículos teóricos elaborados en grupos de pares con uso de herramientas y actividades virtuales que formaron parte de los PLE. Conclusión: la fusión de estrategia pedagógica y tecnología hace posible el desarrollo no solo de habilidades investigativas sino de competencias investigativas digitales. 

				Palabras clave: investigación formativa; entornos personales de aprendizaje; competencias investigativas digitales.

				Introduction

				In recent years, it has become necessary and urgent for universities to develop the research skills of their faculty and students in an effort to contribute to the solution of natural and social problems and thus fulfill one of the great purposes and functions that society and states grant to the institution with the highest educational level: research. 
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				linked to the training of researchers from the university setting” (p. 4) to link them to scientific research, which generates knowledge, science and technology (Turpo et al., 2020). 

				Regarding didactic strategies, it is noteworthy that in recent years collaborative work and the use of information and communication technologies have been optimized, recreating research activities and facilitating processes, communication, and the socialization of results (Arellano & Cosser, 2022). Technology integrated into research has allowed access to information sources and the use of information management tools. In this regard, collaborative work and communication have made it possible to form research networks (Velandia-Mesa et al., 2017) for the dissemination and socialization of research results and products. Technological advantage undoubtedly promotes the learning of digital research skills, which are enhanced by the professor’s synchronous and asynchronous guidance and support (Martínez et al., 2016).

				An important proposal that avoids improvisation in the use of technologies in research is the structuring of the Personal Learning Environment (PLE) as a support for the implementation of Formative Research in universities, which fosters the development of research competencies in students. These involve mastering modern methods of searching, processing, and using information; applying statistical methods of qualitative and quantitative data analysis; and communicating scientific literature findings, among other skills (Pastor-Ramírez et al., 2020). 

				To speak of learning competencies in today’s society is to refer to the active management and recreation of knowledge in flexible processes of construction and socialization with other people, establishing connections in diverse contexts that involve not only the virtual but also the face-to-face (Cabero-Almenara, 2014). It is in this scenario of changes that Personal Learning Environments (PLE) emerge, defined as “environments built by people, who play an active role by using knowledge-building strategies and developing metacognitive skills. They emerge in diverse sociocultural contexts 

			

		

		
			
				Latin American countries in their higher education and university laws point it out as “purpose, mission, and function.” For example, Peru (University Law 30220, 2014, art. 48); Argentina (Higher Education Law, 1995, art. 4, para. c); Mexico (Law of the Autonomous University of Mexico City, 2005, art. 3); Colombia (Higher Education Law, 1992, art. 4); Chile (Higher Education Law, 2018, art. 3). Finally, Brazil, the country that shows the greatest progress in the process, compared to its Latin American peers, in the legislation of the University Reform in 1968, established as a priority matter the development of research at the university, as well as the inseparable nature between education and research (Rothen, 2006). 

				The strategies for the development of research in universities are diverse: sequences of courses on the topic are included in the curricula of professional degrees, a research culture is promoted at the institutional level, research is incorporated as a methodology in the teaching-learning process, and research is positioned as a cross-cutting topic in curricula (Arellano-Cabo & Cosser-Bravo, 2022), among others. 

				Research training, traditionally theoretical, has led to a process of active and practical acquisition of research competencies, boosted in these years by innovative learning strategies with the use of technology during the pandemic. From this perspective, Formative Research, understood as a learning space in which theories and methodological strategies are promoted and directed by a research professor who encourages students to carry out research processes that generate learning (Dilas-Jiménez et al., 2020; Velandia-Mesa et al., 2017) is nowadays a very important tool in the training of research students from the first semesters of study.

				According to López-Vincent et al. (2017) and Rojas and Aguirre (2015), cited by Cruz et al. (2021), formative research is seen from the pedagogical perspective as a learning methodological strategy that the professor can use in any discipline as a learning mechanism to acquire competencies, solve problems, and share knowledge. Mamani-Benito et al. (2022) argue that formative research “in practice is best recognized as a strategy 
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				Method

				Type of Research 

				The study responds to a mixed quali-quantitative research approach with a documentary-descriptive research design, which consisted of identifying, obtaining, and consulting specialized biographies and other information used to develop the formative research plan using PLE. In addition, it allowed learning about specific features and characteristics of the object of study (Hernández et al., 2014), in terms of the students’ execution of tasks, both in their processes and results. The study was developed in three work phases; in the first, the formative research experience with the use of PLEs was planned and applied in four courses of the professional careers of Primary Education, Statistics and Mechatronics Engineering of the Universidad Nacional de Piura (Peru); in the second phase, the formative research work was carried out encouraging students of the three careers to build their PLEs as open learning environments; in the third and final phase, research products were evaluated and the most widely used virtual tools and resources in the building of PLEs were identified. 

				With respect to the ethical guidelines applied in the research, the informed consent of the participants was considered, to whom the purpose of the study was clearly explained, guaranteeing their voluntary participation. Likewise, the confidentiality of the information provided was respected, and any type of bias that could influence the results was avoided. We sought to maintain objectivity in data collection and analysis, ensuring that the process was carried out in an ethical and transparent manner.

				Participants

				The study population consisted of all undergraduate students, 11,031 (Universidad Nacional de Piura [UNP], 2022), enrolled in 35 professional degree programs. The sample selected, of a purposive, non-probabilistic type, included 79 students from the faculties of Social Sciences and Education (two groups of 26 and 20 from the VII and VIII semester); Sciences (a group of 15 students from Statistics, VIII semester) 

			

		

		
			
				and are favored by the intersection of different educational environments” (Ordaz-Guzmán & Gonzales-Martínez, 2019, p. 8). Another concept of PLEs is referred to the fact that they are physical and social spaces and not only digital. This means that they make use of strategies, tools and connections, but to understand them it is necessary to add the social base sustained by a network of connections, created and managed by the student personally. These connections generate formal, non-formal and informal learning; therefore, they are considered as fundamental tools for autonomous and lifelong learning (Castañeda et al., 2022).

				The definitions given reflect the existence of “two approaches to PLE: an instrumental and technological approach (tools and platforms) versus a pedagogical approach (combining tools, how we use the tools—strategies—and virtual relationships with others, which ultimately build our connected learning space)” (Román-García & Prendes-Espinoza, 2020, p. 85). This means that the professor and students must understand the functionality of the tools, repositories and services of social media to use them effectively in their process of building their PLEs. 

				The technological and pedagogical potential of PLEs for improving formal and informal learning constitutes a very valuable support resource that can be integrated into Formative Research, which is linked to teaching theories or models fundamentally oriented towards a “competency-based training approach” (Adell & Castañeda, 2013; cited by Pereira-Medina, 2021, p. 18). In Formative Research, the active role played by students in the construction and use of PLEs develops skills to organize information, record and control learning, supported by the use of digital tools (Ordaz-Guzmán & Gonzales-Martínez, 2019). Within this framework of ideas, the objectives of the study were to describe a Formative Research experience that used PLEs as an open and collaborative learning space for the acquisition of digital research skills. Likewise, the tools and activities preferred by students for building their PLEs were identified in the different phases of the formative research experience.
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				The other information gathering instrument was a questionnaire applied to the students to inquire about the tools most frequently used for the structuring of the PLEs. The results obtained responded to ten indicators that were linked to the research activities carried out by the students with the guidance of the professors responsible for their courses. These items were part of three dimensions proposed by Castañeda and Adell (2013): Tools and strategies for reading the information collected; tools and strategies for reflection referred to spaces where one writes, analyzes, comments, and publishes; and, finally, tools and strategies for relating with other people or peers. For the first tool, three indicators were formulated; for the second, the same number; and for the third, four indicators. The validity of the instrument was evaluated by three expert judges in the field, whose average score was 0.97 (very good validity). With respect to reliability, the value of the coefficient ω = 0.711 was found within the range of 0.7 to 0.8. This result, according to what George and Mallery (2003) propose, has acceptable reliability.

			

		

		
			
				and Industrial Engineering, specializing in Mechatronics (a group of 18). The selection criteria for the sample were based on the willingness of the professors to plan and execute a formative research project with their students using the PLEs in each of their courses.

				Research Instruments 

				In the first stage of the research, a documentary review was carried out on the variables under study, in articles indexed in Scopus, Dialnet, Redalyc, Scielo, books and undergraduate and graduate theses, in which contents were identified, based on a content analysis form that considered categories established for each variable: Formative Research, PLEs, and digital research skills. An internal analysis was applied to the collected documents, highlighting the meaning of the fundamental ideas and contributions, which were given an interpretation according to the purposes of the study (López-Noguero, 2002). The analysis of this information served as input to elaborate the theoretical framework of the research and to build the Formative Research Project with the use of PLEs by each member of the sample. 

			

		

		
			
				Table 1 

				Dimensions and Indicators of the Questionnaire on the Use of Digital Tools for the Building of PLE

				
					Variable

				

				
					Dimensions

				

				
					Indicators

				

				
					Scale

				

				
					Digital tools for the building of PLE 

				

				
					Tools and strategies for reading the collected information

				

				
					Utiliza herramientas virtuales de consulta.

					Utiliza gestores de la información. 

					Hace uso de mecanismos de búsqueda de información.

				

				
					Never

					Rarely Sometimes Often 

					Very Often 

				

				
					Reflection tools and strategies related to spaces where writing, analysis, comments, and publishing take place

				

				
					Applies cognitive mechanisms of analysis, synthesis, reflection, organization, structuring.

					Executes activities such as creation of a work diary, concept map, mind map or other graphics. 

					Performs activities such as creation of videos, blogs, and others. 

				

				
					Tools and strategies for relating with other people or peers

				

				
					Uses social software tools and social networks. 

					Participates in activities such as videoconferences, reading virtual texts and others. 

					Makes use of emotional mechanisms such as assertiveness, consensus-building, dialogue, etc. 

					How often do you participate in social activities such as virtual meetings, gatherings, forums, discussions, and conferences..

				

				Note. Shows the dimensions, indicators, and scale of the research variable of virtual tools for the building of PLEs. 

				Source: George and Salado (2019), cited in Ceballos (2021).
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				Results

				Formative research experience 

				Using PLE

				LThe research was developed at the UNP, which has 35 professional degree programs with a curricula stipulating that formative research must be developed in all courses, during the ten academic semesters that students complete in the different specializations. This curricular standard comes from the UNP Educational Model (2015), which identifies Formative Research as a strategy that aims to “train” students in and for research, familiarizing them with its nature, processes and methodologies. In this context, a research project proposal was designed in four courses: Scientific Writing (VIII semester), Educational Research I (VII semester), Statistical Quality Control I (VIII semester) and Digital Signal Processing (IX semester) of the careers of Primary Education, Statistics and Mechatronics Engineering, respectively. Classes were held virtually during the 16 weeks of the academic semester (second semester of 2022) through Meet and Classroom.

			

		

		
			
				In the syllabi, the professors responsible for the courses scheduled the preparation of a documentary research that the students carried out according to the contents developed in each discipline as peer work. The organization of the research activities began with the choice of the topic/problem, from which the research project was elaborated (Figure 1). The professor provided advice, evaluation, feedback, and monitoring of the process during all research phases.

				Both in the project development phase and in the execution of the research, students used software and virtual resources (Table 2) that together constituted a PLE. First, they researched information sources in academic search engines (Google, Dialnet, Redalyc, Scopus, among others), using the Mendeley information management system to compile texts and work on citations and references; then the information was processed using a virtual content analysis sheet and the ATLAS.Ti software; subsequently, they tackled the task of writing the theoretical review articles in Word format, which were submitted to the Turnitin evaluation to verify the percentage 

			

		

		
			
				Figure 1

				Framework for the Development of Research in a Course 

				Note: It illustrates the development of the research experience within the framework of a course of the selected professional degree program.
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				in a distance learning modality, with additional support from WhatsApp and institutional email.

				The guidelines issued by the professors, from which the theoretical review articles were prepared, were very clear and specific both in content and form. Some of these guidelines were the following: The body of the theoretical research paper followed the structure of summary (abstract) introduction, development and conclusions. The abstract summarized the objective, method, results and conclusions of the study. The introduction stated the subject, the justification of the study, background, focuses 

			

		

		
			
				of similarities they had with other texts. The students wrote several drafts until they obtained a final version of the article. At the end of the experience, they defended their work through Google Meet and submitted it in PDF format to the Classroom virtual space so that professors could evaluate and grade it on a scale of 0 to 20. Finally, students chose how to disseminate their research product through video conferencing, blogger, social media such as Facebook, Instagram, etc. In all phases of research and use of virtual tools, they received guidance, advice, and follow-up from professors. The entire experience was conducted 

			

		

		
			
				Table 2

				Methodology of Integration of Research Phases and PLE Tools 

				
					Research Phases

				

				
					Personal Learning Environment

				

				
					Research Competence

				

				
					Design of the research project 

				

				
					Scientific repositories

					Academic search engines 

					Electronic journals

				

				
					Develops a research project based on the identification of a topic/problem and according to the institutional framework. 

				

				
					Information management for the development of the theoretical framework 

				

				
					Use of Mendeley 

					Use of Google Drive

				

				
					Searches and manages information for the development of the theoretical framework, using Mendeley and Google Drive.

				

				
					Design and application of information gathering tool

				

				
					Content analysis sheet 

				

				
					Designs and applies content analysis sheet to classify and/or code various messages into categories. 

				

				
					Information analysis 

				

				
					ATLAS.ti

				

				
					Analyzes and interprets information using ATLAS.ti to obtain results. 

				

				
					Report writing (theoretical review article) 

				

				
					Word

					Implementation of APA Standards 7th edition 

					Turnitin

				

				
					Writes the theoretical review article, using APA Standards, 7th edition, using Turnitin software to identify percentage of similarity with other texts. 

				

				
					Sharing and publication of results 

				

				
					Meet

					Classroom

					Blogger

					Canal de Youtube

					Facebook

				

				
					Presents research results using Meet and Classroom, and disseminating them through social media. 

				

				Note: Shows the integration of virtual tools from the PLEs in the research phases of the theoretical article and the research competencies developed by students. 

				 Source: George and Salado (2019) cited in Ceballos (2021).
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				by building their PLEs, with virtual tools chosen by themselves and with which they were most familiar. The results are shown in tables 3 and 4 with the total of the sample members.

				Digital Tools

				The use of digital tools by the students for the building of the PLEs is clearly demonstrated by the percentages of responses obtained in the questionnaire administered at the end of the Formative Research experience. Blogs, video channels, web pages have a 40.5 % of “frequency” of use, as well as 45.6 % in the scale “sometimes”. The use of information management systems shows 34% of students in “sometimes” and 29.1% who use it “often.” In the development of virtual tools to publish their research products such as blogs, virtual portfolios, notebooks, web pages, etc., 51.9% confirm that “often” they did it during the experience. Similar percentage on the scale (50.6%) create work diaries, concept maps, mind maps or other graphics and the publication of videos. To this percentage is added 32.9% who state that they do it “sometimes.” The use of social software and social media such as Facebook, Instagram, Twitter, TikTok, Messenger and others is the indicator that reaches the highest percentage with 58.2% in “often” and 25.3% in “sometimes.”

				Activities using virtual tools in the PLEs

				The execution of activities using virtual tools that allowed students to build their PLEs is evidenced in the first place by the 

			

		

		
			
				and criteria for the selection of approaches; in the development, the information consulted from different sources was presented; and in the conclusion, the author’s point of view on the subject developed was presented. In terms of formatting requirements, textual and paraphrased citations were used according to the APA 7th edition protocol to reference the authors’ arguments, with more than 30 references, giving priority to scientific articles, theses, and books, in that order. The bibliographic references were presented following the APA protocol. Table 3 shows the number of research products presented. 

				The research processes and the results disseminated in theoretical review articles were carried out in a group of student peers. In Educational Research I, 13 review articles were written; in Scientific Writing, 10; in Statistical Quality Control I, 7; and the students of the Digital Signal Processing subject presented 9 texts. 

				Identification of the digital tools and activities preferably used in the building of the PLE

				In the Formative Research experience, carried out with the students, the professors of the courses provided guidance on the digital tools that could be most useful for the building of the PLE. A variety of tools were presented, according to the need for them in the different stages of the research. Similarly, activities were executed in which students interacted with digital tools. The students fulfilled each of the research phases 

			

		

		
			
				Table 3

				Número de Artículos de Investigación Producidos 

				
					Courses

				

				
					Number of Students

				

				
					Number of Groups

				

				
					Articles Produced

				

				
					Educational Research I

				

				
					26

				

				
					13

				

				
					13

				

				
					Scientific Writing

				

				
					20

				

				
					10

				

				
					10

				

				
					Statistical Quality Control I

				

				
					15

				

				
					07

				

				
					07

				

				
					Digital Signal Processing 

				

				
					18

				

				
					09

				

				
					09

				

				
					Total 

				

				
					79

				

				
					39

				

				
					39

				

				Note. Shows the number of students participating in the experience, the number of peer groups formed, and the number of theoretical review articles produced. 

				Source: Course evaluation records for the 2022-I semester
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				through software, the percentage of students is 45.6% for “sometimes” and 35.4% for “often.” The use of emotional mechanisms such as assertiveness, consensus-building, dialogue, decision, etc. in virtual collaborative work shows 34.1% in “sometimes” and 49.3% in “often.” The frequency of participation in social activities such as virtual meetings, gatherings, forums, discussions, and congresses, in the highest percentage is 53.1% for “sometimes” and only 21.5% indicate that they do it “often.”

			

		

		
			
				use of academic search engines to search for information, with 50.6% stating that they do so “often.” In addition to this percentage, 17.7% use them “very often.” Participation in activities such as videoconferences, reading virtual texts, reviewing text headlines, watching and listening to audiovisuals reached percentages of 24% for “rarely,” 37.9% for “sometimes,” and 22.8% for “often.” In the application of cognitive mechanisms of analysis, synthesis, reflection, organization, structuring of information 

			

		

		
			
				Table 4

				Preferences for the Use of Digital Tools in the Building of the PLE

				
					Digital Tools

				

				
					Scale 

				

				
					Never

				

				
					Rarely

				

				
					Sometimes

				

				
					Often

				

				
					Very often

				

				
					f

				

				
					%

				

				
					F

				

				
					%

				

				
					f

				

				
					%

				

				
					f

				

				
					%

				

				
					f

				

				
					%

				

				
					Uses virtual tools such as newsletters, blogs, video channels, web pages, etc.

				

				
					0

				

				
					0

				

				
					2

				

				
					2.5

				

				
					36

				

				
					45.6

				

				
					32

				

				
					40.5

				

				
					9

				

				
					11.3

				

				
					Uses information management systems like Mendeley, Zotero, etc. 

				

				
					3

				

				
					3.8

				

				
					15

				

				
					18.9

				

				
					34

				

				
					43

				

				
					23

				

				
					29.1

				

				
					4

				

				
					5

				

				
					Develops virtual tools such as blogs, virtual portfolios, notebooks, video channel, visual presentation publishing site, web page, among others.

				

				
					1

				

				
					1.2

				

				
					8

				

				
					10.1

				

				
					20

				

				
					25.3

				

				
					41

				

				
					51.9

				

				
					9

				

				
					11.3

				

				
					Performs activities such as creating a work diary, concept map, mind map or other graphic. Posts own videos, etc.

				

				
					2

				

				
					2.5

				

				
					0

				

				
					0

				

				
					26

				

				
					32.9

				

				
					40

				

				
					50.6

				

				
					11

				

				
					13

				

				
					How often do you make use of social software tools and social media such as Facebook, Instagram, Twitter, TikTok, Messenger and others. 

				

				
					0

				

				
					0

				

				
					2

				

				
					2.5

				

				
					20

				

				
					25.3

				

				
					46

				

				
					58.2

				

				
					16

				

				
					20.2

				

				Nota. La tabla muestra la frecuencia de herramientas virtuales utilizados por los estudiantes para la construcción de los PLE

				Fuente: Cuestionario aplicado a los estudiantes en diciembre del 2022
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				The advice, follow-up and feedback provided by the professors, both synchronously and asynchronously, at each stage constituted powerful pedagogical stimuli that made the research a more accessible process for students. This result coincides with Velandia-Mesa et al. (2017), who conducted a study of Formative Research in ubiquitous and virtual environments, highlighting that the use of these environments for the systematization of experiences is very positive in the research training of students. For their part, Pastor-Ramírez et al. (2020), in the research conducted on the development of research 

			

		

		
			
				Discussion

				The pedagogical experience of formative research developed in four courses of different professional degree programs at the Universidad Nacional de Piura, in which students developed research competencies, through a process of theoretical research, supported by the design and use of PLEs, yielded the expected results with the production of 39 theoretical articles, developed in all their phases using software and virtual tools that made the work more motivating and interesting for students. 

			

		

		
			
				Table 5

				Frequency of Activities with the Use of Virtual Tools in PLEs 

				
					Activities

				

				
					Scale

				

				
					Never

				

				
					Rarely

				

				
					Sometimes

				

				
					Often

				

				
					Very often

				

				
					f

				

				
					%

				

				
					f

				

				
					%

				

				
					f

				

				
					%

				

				
					F

				

				
					%

				

				
					f

				

				
					%

				

				
					Makes use of information search mechanisms in Google, Dialnet, Redalyc, and others.

				

				
					0

				

				
					0

				

				
					2

				

				
					2.5

				

				
					23

				

				
					29.1

				

				
					40

				

				
					50.6

				

				
					14

				

				
					17.7

				

				
					Participates in activities such as videoconferences, reading virtual texts, reviewing text headlines, watching and listening to audiovisuals.

				

				
					4

				

				
					5

				

				
					19

				

				
					24

				

				
					30

				

				
					37.9

				

				
					18

				

				
					22.8

				

				
					8

				

				
					10.1

				

				
					Applies cognitive mechanisms of analysis, synthesis, reflection, organization, and structuring of information through software. 

				

				
					0

				

				
					0

				

				
					5

				

				
					6.3

				

				
					36

				

				
					45.6

				

				
					28

				

				
					35.4

				

				
					10

				

				
					12.6

				

				
					How often do you make use of emotional mechanisms such as assertiveness, consensus-building, dialogue, decision, etc. in virtual collaborative work. 

				

				
					0

				

				
					0

				

				
					5

				

				
					6.3

				

				
					27

				

				
					34.1

				

				
					39

				

				
					49.3

				

				
					13

				

				
					16.4

				

				
					How often do you participate in social activities such as virtual meetings, gatherings, forums, discussions, and congresses.

				

				
					1

				

				
					1.2

				

				
					14

				

				
					17.7

				

				
					42

				

				
					53.1

				

				
					17

				

				
					21.5

				

				
					5

				

				
					6.3

				

				Note: The table shows the frequency of activities carried out with the use of virtual tools for the building of the PLEs.

				Source: Questionnaire administered to students in December 2022.
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				the one hand, for the process of self-reflection on the technological tools used and for what; and on the other hand, because they provide analytical tools that contribute to formative actions. Cabero-Almenara (2014) points out that students, by using all these cognitive processes and integrating the virtual mechanisms that are part of a PLE, put into practice a teaching model centered on students and not on the professor.

				Conclusions

				Over time, Formative Research as a set of pedagogical experiences to develop research competencies in the university has evolved in its strategies, adapting to the times of technology in the knowledge society. As a result, the research processes that are generated as learning objectives in a given subject integrate virtual tools and activities that students must learn and apply, first with the guidance of their professors and then in on the basis of freedom and self-regulation of their learning. This fusion of pedagogical strategy and technology enables the development not only of research skills but also of digital research competencies. 

				 The building of the PLEs by the students gives them the opportunity to get to know a diversity of virtual tools, select those that are more accessible and easy to handle according to their research objectives, to which they have committed with their professors to achieve them; evolving in their performance from a professor-directed learning to an autonomous and self-regulated learning, which is long-lasting and sufficiently motivating, thanks to the characteristics of technology, to continue their professional training, based on the principle of “learning by doing.” 

				Formative Research and PLEs become a valuable technological-pedagogical binomial that ensures the acquisition and development of research skills in professors and students, through innovative and interesting experiences that facilitate the development of a research culture at the University. 

				As future lines of research that go beyond the descriptive design carried out, this article proposes 

			

		

		
			
				skills with the use of virtual environments, the results they achieved showed the significant improvement obtained by students.

				The virtual tools that together formed a PLE were present at each stage of the experience, from the search, processing and dissemination of information. Professors shared which ones are most effective for a given action, which led students to select and use them. An example is the familiarity they established with academic search engines such as Google, Dialnet, Redalyc (50.6%); the use of information management systems such as Mendeley (63%); the design of web pages and blogger to disseminate their research products was really new to them (51.9%). Likewise, they experienced the use of social media such as Facebook and Instagram for research competency development purposes (58.2%). These results coincide with some authors such as García-Martinez and Gonzales-Sanmamed (2020), who indicate that the storage and exchange of files, social media, and online presentations allow students to both share and learn from other users, these elements constituting key factors for the development of PLEs. López-Vincent et al. (2017) indicate along these lines that when students create something new, they first select relevant information, subsequently develop digital drafts, and share what they are creating with their peers. 

				To the knowledge and application of virtual activities and tools, whose motivation and interest generated lasting learning, are added the cognitive processes of analysis, synthesis, reflection, organization, and structuring of information through software that students developed as an essential part of the research process, without which it is not possible to achieve satisfactory results in the production of the final reports. Marin et al. (2014) argue that experiences of this type allow for the development and evaluation of processes of social construction of knowledge, enabling students to search for information, identify problems, locate important data, distribute information, recognize and disseminate their ideas and personal vision, formulate and represent knowledge, and share with the social group. Leiva-Núñez et al. (2018) demonstrate that research experiences with the use of ICT are significant, on 
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Abstract

Introduction: formative research at the university uses didactic strategles with information and communication technologies
(ICT) to factlitate the development of research skills. Objective: to describe a Formative Research experience that used Personal
Learning Environments (PLES) for the acquisition of digital research skills. Likewlse, tools and activities were identifted in the
construction of PLEs. Method: a qualitative-quantitative research approach was applied with a documentary-descriptive design.
‘The intentional, non-probabilistic sample, made up of 79 students, took courses in 2022, In the Faculties of Soctal Sclences and
Education, Sctences and Industrial Engineering at the National University of Plura. Results: 39 theoretical articles prepared in
peer groups with the use of virtual tools and activities that were part of the PLES. Conclusion: the fusion of pedagogical strategy
and technology makes possible the development not only of research skills but also of digital research competencies.
Keywords: formative research; personal learning environments; digital research skills.

Entornos personales de aprendizaje en la investigaciéon formativa

Resumen

Introduccién: la investigacién formativa en la universidad utiliza estrategias didicticas con uso de tecnologias de la
informacién y comunicacién (TIC) para facilitar el desarrollo de competencias investigativas. Objetivo: describir una
experlencia de Investigacién Formativa que utilizé Entornos Personales de Aprendizaje (PLE) para la adquisicién de
competencias Investigativas digitales. Asi mismo, se identificaron herramientas y actividades en la construccién de los PLE.
Metodologta: aplicé un enfoque de Investigacion cuall-cuantitativo con un disefio documental-descriptivo. La muestra de
tipo intencional, no probabilistica, integrada por 79 estudiantes, cursaron asignaturas en el 2022, en las facultades de Clencias
Soctales y Educaci6n, Clenclas e Ingenleria Industrial en la Universidad Naclonal de Piura. Resultados: 39 articulos te6ricos
elaborados en grupos de pares con uso de herramientas y actividades virtuales que formaron parte de los PLE. Conclusién:
la fusi6n de estrategia pedagégica y tecnologia hace posible el desarrollo no solo de habilidades investigativas sino de
competencias investigativas digitales.

Palabras clave: investigaci6n formativa; entornos personales de aprendizaje; competencias investigativas digitales.

Introduction

In recent years, it has become necessary and urgent for universities to develop the research skills of
their faculty and students in an effort to contribute to the solution of natural and social problems and
thus fulfill one of the great purposes and functions that society and states grant to the institution with
the highest educational level: research.
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