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Abstract

:

Personal learning environments or their acronym PLEs are understood as a set of tools, resources, connections, and activities that each person regularly uses for learning. This study examines the PLE approach in a university setting, evaluating its impact on student learning in a university subject within an education master’s program. The effect is assessed from two perspectives: a quantitative one based on the ‘PLE test’—administered at the beginning and end of the course—and a qualitative one based on the assessment provided by the students themselves regarding the impact of training in digital tools and competencies on their PLE, at the beginning and end of the course. The ‘PLE test’ measures four factors: time organization, creation–editing, searching–investigating, and collaborating–contact networks. In all four factors, by the end of the course, there is a significant increase in usage scores, especially in the last two. The students’ assessments of the evolution of their PLEs reflect the evident impact of this approach as a strategy for more effective and self-managed learning.
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1. Introduction


The PLE (personal learning environment) emerges as an educational perspective intrinsic to self-directed learning, as a vision of the present and future of education (learning and teaching). It aims to comprehend and analyze the conditions associated with student autonomy in their learning process [1], and reflects the transition from traditional analog environments with limited resources to digital settings, characterized by the proliferation or ‘infoxication’ of current information [2,3]. PLEs are conceived as a strategy for work and learning that arises from specific personal interests, they are nourished by connections with circles of contacts (friends, acquaintances, and experts, among others) and strengthened with the aid of various available resources. Thus, they constitute spaces and strategies in both the digital and analog domains that individuals employ for their own learning process, which is nourished and developed through a wide spectrum of technological tools [4]. PLEs represent one of the most recent and disruptive approaches in educational technology [5,6,7].



Now is the best time in history for curious individuals or those with something to contribute or share with the world, thanks to the Internet, ICT, and Web 2.0 tools [8]. Here, personal learning environments gain strength as a strategy for accessing knowledge, combining tools, materials, and resources (including human resources) employed for lifelong learning [9,10,11]. In a PLE, the focus of learning is on the individual who seeks to acquire or expand their knowledge, following the line of Jonassen [12] who defined meaningful learning as involving an active, constructive, intentional, authentic, and collaborative approach.



Characteristics such as ubiquitous internet access alongside the proliferation of mobile devices makes learning possible anywhere and at any time, both inside and outside the school. This circumstance, coupled with the creative application of technology, sets the stage for personal learning environments [10].



In this work, the terms PLE ‘environment’ or ‘strategy’ are used interchangeably, understood as a set of actions aimed at learning or perfecting knowledge, initiated by motivation or need, and involving these four elements [8]:




	
Use of tools for searching, compiling, and filtering information;



	
Search for online and offline resources—journals, blogs, websites, forums, chats, experts;



	
Establishment of networks—with individuals, contacts;



	
Production of digital objects that are shared.








The perspective offered by PLE is part of the ecology of learning, where the learning conditions, resources and opportunities, formal and informal aspects, and social and technological elements interplay in a digital environment [13].



PLEs focus on the learner, self-directed and autonomous learning principles (heutagogy), self-configuration, and self-management of the learning environment, with DIY (do-it-yourself) as the cornerstone of the PLE strategy [14,15,16,17]. In these environments, the tools used by the learner—repositories, applications, software—the consulted resources—journals, blogs, websites, articles—and their networks—people, contacts, digitally created and shared objects—are assessed, both quantitatively and qualitatively [8].



In the PLE context, the learner transitions from the consumer to prosumer role (this new concept is a combination of two words, producer and consumer), supported by the use of ICT, and especially Web 2.0 tools, combining non-formal and informal learning environments, both in-person and virtual [10,13,18,19,20]. Prensky [21] spoke of ‘Digital Natives and Immigrants’, whether born in a digital environment or not; in university contexts, we encounter students who do not possess an intrinsic digital domain, often referred to as ‘false digital natives’ [22], and who frequently adopt the role of ‘Visitors’ to the network rather than ‘Residents’ within that continuum [23].



In the PLE scenario, the teacher’s role shifts towards that of a coach or facilitator, becoming a ‘Network Sherpa’ [24]. This scenario still sees confusion between the use and the educational use of ICT [25]. The literature closely links PLEs to educational innovation [26], and terms such as cooperative learning, distance education, e-learning, expansive learning, video technology, video, virtual reality, Web 2.0, the embedded classroom, flipped classroom, and self-regulated learning, highlighting words like motivation, self-regulation, self-reports, self-affirmation, self-efficacy, and perceived competence. It also relates to teacher professional development with terms such as learning about teaching, knowledge for teaching, teachers’ conceptions, and teachers’ perceptions.



To face the new digital era, both personally and professionally, and to address the new generations of students, teachers need competencies related to ICT, its organizational and social dimensions, the semantic web, augmented reality, and PLEs [7,23,27,28,29,30,31].



In the educational and university context, experiences with a PLE approach are still very scarce. Among them, we highlight:




	
The DIPRO 2.0 Project [19], which aims to build a PLE platform that would serve as a technological-didactic and curricular tool to train university teachers and students in educational technologies.



	
The CAPPLE Project [32,33], whose objective is to conduct an exploratory study and an ad hoc questionnaire to determine the strategies and technological tools that final year university students use in their learning and communication processes.



	
The teaching innovation project, in order to improve the acquisition of the competence in ICT and learning of technical contents, in a degree in engineering in industrial electronics and a master’s in industrial engineering [34]. The sequence they follow is to teach concepts related to PLEs and content curation (CC); work on resources and tools for research; definition of the students’ PLE and their needs, objectives, and achievements; and analyze the results.



	
Transmedia Educational Projects or Objects (OET) involving researchers, OET coordinators, specialized teachers, technical staff providing technical support, tools and resources, experts in transmedia methodology, and, of course, the students themselves [35].



	
Berbel [36] has documented an increase in academic performance, measured in terms of course grades, by integrating the PLE approach into a statistics course. This study compares the assessments of seven cohorts or groups of students, distributed among three groups without the application of PLEs and four groups with their adoption.



	
Qualitative research involving 20 teachers to understand which teaching tasks affect student agency—resources used in their learning to connect, interact, and participate [1]. The impact on their PLEs primarily occurs in contextual opportunities—tools to work with, collaborate, choose what and with whom to work with—and much less on relational or personal resources.








This article focuses on educational research in the university context, applied to the subject within the master’s program in teacher training for secondary education, baccalaureates, vocational training, and languages. The goal was to work on the concept of PLEs with future teachers, introduce it to them, and have them work with it. This has allowed for a deeper understanding of the use of PLEs in the university, given the limited experiences in this field. In this context, within a group of university students, a research project was proposed to see and measure the effect of using PLE on their student agendas for a subject aimed at enhancing their digital competencies applied to the educational field. The central question was whether, after the course, their competencies related to PLE would have increased, as well as their student agendas. The following section, ‘Materials and Methods’, will provide detailed information on the research carried out. This will be followed by the main results, an analysis of these results, and conclusions.




2. Materials and Methods


The experience analyzed in this article is part of research within the field of personal learning environments (PLEs) and their potential as a tool for students to enhance digital competencies and achieve greater performance and utilization of the learning process. This study focused on the subject ‘Educational Innovation and ICTs Applied to Physical Education Teaching’ during the 2022/2023 academic year. This subject is part of the master’s program in teacher training for secondary education, baccalaureates, vocational training, and languages, specializing in physical education, at Rey Juan Carlos University. It involved a total of 36 students.



2.1. Analysis of the Subject


The subject in which this work has been proposed has a duration of one semester with a session rate of 2 h per week, and its main objective is to introduce students to what educational innovation is, the principles that govern it, and to review the use of educational technology. It aims to provide students with sufficient digital competencies to carry out their future teaching tasks and to apply this technology critically, securely, and always within an effective instructional design framework.



The subject has a highly practical component, organized into sessions in computer classrooms. These sessions begin with a brief theoretical introduction, followed by the application of the knowledge presented through exercises for each session. These exercises contribute to the creation of a digital portfolio or e-portfolio and include activities to be carried out both individually and in groups outside the classroom. The purpose of both exercises and activities is to encourage students to research and delve into innovative experiences and new digital tools, which they must learn to use and apply correctly. In this way, they will develop the competencies and knowledge required by the subject from a critical perspective.




2.2. Proposal for the Implementation of PLE


One of the foundations on which the subject is based is the learning and awareness of personal learning environments. In the first topic, students are introduced to this concept and encouraged to continually enhance their PLE throughout the course using the new tools provided and the knowledge they acquire through the proposed activities.



The initial exercise presented to students, following a brief theoretical introduction by the instructor in the classroom, involves creating a diagram of their PLE at the start of the course using a digital mind mapping tool. They are required to indicate the tools, technologies, or web platforms they are familiar with and use in their daily lives.



Upon completion of the subject, one of the individual activities involves a final analysis of the evolution of the student’s PLE. They create another diagram of their PLE and compare it with their initial one. In addition, they respond to reflection questions presented in Table 1.



Each student, in addition to submitting their practice, had to evaluate two other students and perform a self-assessment of their own submission. To manage the assessments, the ‘Workshop’ tool of the university’s Moodle platform was used, and a rubric was provided that served as a guide for the evaluation, both for the students and the teacher.




2.3. Research Design


The research methodology employed has been mixed, and the outline can be seen in Figure 1. On the one hand, a longitudinal or correlational tracking study was conducted with a cohort of students, examining the course’s impact on digital competencies and the PLE (personal learning environment). This was achieved by comparing the scores on a ‘PLE test’ form (Appendix A) that students were asked to complete at the beginning (pretest) and end of the course (posttest).



On the other hand, evaluations and reflections made by the students themselves regarding the course’s effect on the development of their initial PLE diagrams and those at the end of the course were analyzed (Table 1). This analysis has been qualitative, using the method of content analysis [37], which consists of identifying, coding, and categorizing the themes or patterns that emerge from the textual data. For its realization, a professor external to the subject analyzed the information provided.



As for the information and security of the students, this work has been reported to the university’s ethics committee and it was determined that no ethical principle was violated. The students knew the information on the research from the beginning. As for the tests (pre- and post-) they were anonymous, voluntary, and their completion was not related to the grade of the subject. Microsoft Forms was used as an institutional tool to collect the responses and, to relate both tests, a code was generated from information such as the initial of the name of their best friend, of their pet, etc.



The study and analysis of the students’ PLE diagrams was carried out once the subject was finished and the students were evaluated.



The ‘PLE test’ form consists of a total of 31 Likert-type questions with 5 levels [38,39,40], organized into four thematic blocks or axes: digital identity, digital competence, organization, and PLE.



It is worth noting that this study was conducted within a single institution, for a single subject, and under the guidance of a single instructor. This approach helps mitigate bias or variability associated with different institutions or instructors.





3. Results


The ‘PLE test’, consisting of 31 items, demonstrates a high level of internal reliability (alpha = 0.86). The scale was constructed by drawing from various sources or references, as indicated in the footnote of Appendix A table, serving as evidence of construct validity. During the scale’s development, input was sought from various experts in pedagogy, PLE, and ICT.



The PLE test is broken down into four components—the principal component analysis (PCA) yields a solution with four factors that account for 46% of the variability. These factors align with the anticipated theoretical model:




	
TIME_ORG: Organization, time management, and tools that aid in task-time planning and control (from OT3 to OT5—Appendix A);



	
CREATE_EDIT: To know, possess digital competencies related to the creation, editing, and use of internet tools; especially, content creation (from DC21 to PLE5—Appendix A);



	
SEARCH_INV: To search, investigate, compare, and employ tools typical of a content curator (from PLE9 to PLE26—Appendix A);



	
COLLAB_NET: Collaborate–share–disseminate, create networks (from PLE16 to ID2—Appendix A).








3.1. Quantitative Analysis


In this analysis, Table 2 shows a comparison of scores on the ‘PLE test’ at the beginning and end of the course, associated with the four factors of the theoretical model. These factors are numbered as 1 for the pretest and 2 for the posttest.



Which competencies and behaviors related to the construction of a PLE show the greatest increase after the course is checked. Observing the means, it is evident that the factor with the highest score is CREATE_EDIT, both at the beginning and at the end (means of 3.7 and 4.3, respectively). SEARCH_INV is the third-highest scoring factor at the beginning of the course, and second highest at the end, indicating that these online research actions are the ones that increase the most and are incorporated into the students’ PLE.



Table 3 presents the comparisons between the means (those at the beginning of the course end in 1, and those at the end in 2) for the four factors. The test conducted is the Wilcoxon t-test, a non-parametric test since the scales do not follow a normal distribution. The increase is significant in all four factors, with the most noticeable changes occurring in the SEARCH_INV and CREATE_EDIT factors (p < 0.0001). This indicates that actions related to SEARCH_INV resources on the internet are the ones that see the greatest increase and adoption in PLEs, just like those related to CREATE_EDIT content. The other factors also increase significantly, though to a slightly lesser extent.



The Negative Ranks, in the superscripts a, d, g, j, indicate the number of cases where the means were higher at the beginning of the course (indicated with _1), in the factors Time and space management, Creation-editing, Search and Network-Collaboration. The Positive Ranks, in the superscripts b, e, h, k, indicate the number of cases where the means were higher at the end of the course (indicated with _2). The Ties, in the superscripts c, f, i and l, indicate the number of cases where the means were equal in both moments (means_2 = means_1).




3.2. Qualitative Analysis


In relation to the reflection questions about the evolution of their PLEs (Table 1) after completing the subject, a qualitative analysis of the students’ responses has been performed.



The first of the questions posed to them, regarding the technologies they added after the subject, highlighted Symbaloo, ClassDojo, or Google Classroom associated with organization; tools like Genially, Audacity, Canva, Mindomo, Kahoot, Edpuzzle, or Symbaloo for creation and editing; in research and investigation, they use Google Scholar, Web of Science, Scopus, or PubMed, and even social networks like TikTok, Instagram, YouTube, Facebook, Twitter, or Telegram; and finally, in collaboration and networking, they emphasize TikTok again, Strava (specific to sports), or Blogger. Although many tools were already being used in their previous analysis at the beginning of the course, they began to adopt new tools (Figure 2).



Regarding the second question, ‘Has knowledge of the PLE concept provided you with anything’? The students highlight how knowledge of the PLE concept has allowed them to improve the management of their information and knowledge, for example, by organizing their sources of information and digital resources more effectively. They emphasize how knowledge of the PLE concept has made them more aware of their own learning, better understanding their strengths and weaknesses, and how they can improve their learning process.



Responding to the question, ‘Do you think it is useful to analyze a PLE and its evolution’? The students emphasize the benefits of PLE analysis, such as being able to identify strengths and weaknesses in their learning process, detect opportunities for improvement, and make informed decisions. In this case, they highlight the importance of analyzing the evolution of their PLE, as it allows them to better understand their learning process, comprehend how their needs have changed, and make informed decisions on how to enhance their PLE.



When answering the question, ‘Do you think you could analyze what you have learned in a training through your PLE’? They emphasize the possibility of using their PLE to analyze what they have learned in training, allowing them to reflect on their learning process and identify areas where they need improvement. They also mention the importance of using digital tools to record and organize the information learned, which facilitates the subsequent analysis of acquired knowledge. They mention that analyzing what they have learned through the PLE allows them to consolidate and deepen their acquired knowledge, helping them retain it in the long term. They also highlight the importance of using this information to identify areas of interest and explore new topics related to what they have learned.



Finally, related to the conclusion question, they indicate that the analysis of their personal learning environment allowed them to identify the tools and digital resources that were most effective for their learning. This enabled them to optimize their study time and improve their academic performance. The students highlight tools such as educational videos, online readings, discussion forums, and online learning platforms. Another aspect was reflecting on their ability to manage their own learning, set goals, plan their activities, etc.





4. Discussion and Conclusions


Knowledge and analysis of personal learning environments (PLEs) enabled students to guide and regulate their learning, from formal to informal settings. Any individual learning on the internet possesses a PLE, which can be enhanced with new tools and strategies. This research aimed to introduce the concept of PLEs to master’s students and work on it throughout the course, promoting the use of new tools and strategies. This article examines the effects of the experience conducted during the course.



The results of this study indicate that presenting a PLE approach in a course contributes to the improvement and implementation of the students’ own PLE, significantly impacting their learning. Introducing and emphasizing PLE usage in a classroom from the outset requires a coach or ‘Network Sherpa’ [24], and the facilitator must possess adequate digital competencies [23,27,28,29,30,31,41].



Following qualitative analysis, it is evident that competencies and behaviors associated with PLEs significantly improve in all dimensions: researching and investigating online, creating and editing content, collaborating and networking, and organization and time management. For most students, the process of analyzing and working on their PLE has had a profound impact. They report improved information and knowledge management, greater self-awareness of their learning, improved self-diagnosis, better control of their learning pace, enhanced ability to identify opportunities for improvement and needs, increased perceived effectiveness in information retrieval, and improved organizational skills, employing better work–learning strategies.



In line with various task proposals for PLE analysis, as outlined in Castañeda et al. [1], this experience has proposed tasks for analyzing one’s PLE and tasks to aid its evolution towards more rational use, focusing on the tools students need and strategies, as indicated in responses to questions about the evolution of their PLE.



This work, unlike others concentrating solely on tools, emphasizes the self-analysis of the PLE, in line with previous works [42] and other authors [1] who aimed to work on the student agenda.



A key element of the experience is that, although a shared PLE is developed and evaluated by other students, its creation has always been an autonomous effort centered on the individual student. One of the primary pieces of evidence for the PLE is the e-portfolio of students, which aligns with other work in higher education, including combinations with methodologies like problem-based learning.



PLEs can be related to the TPACK (technological pedagogical content knowledge) framework [43], which is a theory that aims to explain the knowledge that a teacher needs to teach their students effectively using technology. The knowledge of PLEs by teachers can help them to become aware and in control of the technologies used in the classroom, helping them to apply the principles of TPACK [44,45].



The proposed course design, although initially intended for a higher education master’s program for teacher training, could be replicated in other fields and even at earlier levels, such as undergraduate or pre-university studies.



The authors believe it is essential to analyze how learning occurs through the Internet and technology to improve the focus of tools and strategies used in PLE throughout one’s life.



The main limitation highlighted is the number of students in the research, and the next step in this investigation is to replicate this model in other contexts, including the workplace, to help professionals become aware of their PLE and actively manage it.
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Appendix A


This section contains the list of questions related to the ‘PLE test’ form, differentiating the four factors of the theoretical model by means of gray and white cells.





 





Table A1. PLE test questions.






Table A1. PLE test questions.





	Questions
	Rank





	OT3. I spend time daily or weekly reviewing, thinking about my activities and scheduling-noting them down-following them.
	(1) Never/…/(5) Very often



	OT8. Methodologies or task managers (ToDo, Google Tasks, etc.) to manage my work and time.
	(1) Never/…/(5) Very often



	OT7. Digital notepads, online walls or some other digital tool to write down tasks and get organized
	(1) Never/…/(5) Very often



	OT1. In my day-to-day life I organize my time using calendars, agendas, boards, etc.
	(1) Never/…/(5) Very often



	OT4. What I have to do I prepare the day before (space or place, materials I will need…).
	(1) Never/…/(5) Very often



	OT2. In my tasks I discriminate or write down what is important, urgent and important and urgent.
	(1) Never/…/(5) Very often



	OT6. Project management platforms (Trello, Todoist, etc.) or task management platforms (ToDo, etc.) to organize my activities.
	(1) Never/…/(5) Very often



	OT5. My desk is a tidy place, I can always find everything.
	(1) Never/…/(5) Very often



	DC21. I know how to invite others and give permissions to collaborate on a shared document in the cloud.
	(1) Strongly disagree/…/(5) Totally agree



	DC2. I know how to create and edit digital text files—such as Word, OpenDocument, Google Docs
	(1) Strongly disagree/…/(5) Totally agree



	DC1. I know how to copy and move files (documents, images, videos) between folders, on my devices or in the cloud.
	(1) Strongly disagree/…/(5) Totally agree



	DC3. I am aware of technical solutions that make it easier for me to access digital content, such as translation into my language, screen magnification or text-to-speech functionality.
	(1) Strongly disagree/…/(5) Totally agree



	PLE23. I can create multimedia material—videos, logos, presentations, podcasts, etc.—in my learning process.
	(1) Strongly disagree/…/(5) Totally agree



	PLE2. I relate online information to my previous experience and knowledge.
	(1) Never/…/(5) Very often



	PLE4. I am good at finding information on the Internet.
	(1) Strongly disagree/…/(5) Totally agree



	PLE13. Technology helps me to be creative in creating my own content.
	(1) Strongly disagree/…/(5) Totally agree



	PLE5. I compare information from different online sources in my learning process.
	(1) Never/…/(5) Very often



	PLE9. I participate in online discussions, developing my argumentation and consensus building skills.
	(1) Never/…/(5) Very often



	PLE1. I use specific tools (specialized search engines, databases, etc.) to find information.
	(1) Never/…/(5) Very often



	PLE15. I search the Internet to complement the information received in my courses/classes.
	(1) Never/…/(5) Very often



	PLE24. When I consult the Internet, I follow links to understand or go deeper into a topic.
	(1) Never/…/(5) Very often



	PLE21. I use the Internet to keep up to date with national and international developments.
	(1) Never/…/(5) Very often



	PLE3. I share information—data, news…—through the Internet.
	(1) Never/…/(5) Very often



	PLE17. I share information online respecting distribution and copyright issues.
	(1) Never/…/(5) Very often



	PLE26. I search for information online, do research on the Internet.
	(1) Never/…/(5) Very often



	PLE22. I share knowledge, information and resources—with other students, learners or experts—through Virtual Learning Communities—like Moodle, Twitter, Wikipedia.
	(1) Never/…/(5) Very often



	PLE16. I generate—create content in a collaborative way—with others—with online tools—Drive, One, Dropbox…
	(1) Never/…/(5) Very often



	PLE25. I use different formats to DISSEMINATE information—video, podcast, images, text, etc.
	(1) Never/…/(5) Very often



	PLE16. Genero—I create content on the Internet—images, texts, comments, etc…
	(1) Never/…/(5) Very often



	PLE14. I maintain online contact with professionals in my area of interest.
	(1) Never/…/(5) Very often



	id2. There are people who follow me on my social networks, whom I influence.
	(1) 0/(2) 1/(3) 2–5/(4) 6–50/(5) >50







Note: The acronym indicates the origin of the item used in the test: PLE__[38]/id__[39]/DC__[40]/OT__[46].
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Figure 1. Research scheme. Source: own elaboration. 






Figure 1. Research scheme. Source: own elaboration.



[image: Education 13 01129 g001]







[image: Education 13 01129 g002] 





Figure 2. Example of a student’s personal learning environment before (a) and after (b) the course. 
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Table 1. Reflection questions on student PLE.
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	What technologies have you added to your PLE after the course?



	Has the knowledge of the PLE concept contributed anything to you?



	Do you think it is useful to analyze a PLE and its evolution?”



	Do you believe that what you have learned in training could be analyzed through your PLE?



	What conclusions do you draw from the analysis of your current PLE?
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	Mean
	SD
	Md
	Range
	n
	
	Mean
	SD
	Md
	Range
	n





	TIME_ORG_1
	3.13
	0.55
	3.13
	2.63
	36
	TIME_ORG_2
	3.46
	0.64
	3.38
	2.13
	36



	CREATE_EDIT_1
	3.70
	0.48
	3.83
	1.89
	36
	CREATE_EDIT_2
	4.33
	0.44
	4.39
	1.89
	36



	SEARCH_INV_1
	3.06
	0.46
	3.00
	1.75
	36
	SEARCH_INV_2
	3.56
	0.62
	3.50
	2.38
	36



	COLLAB_NET_1
	2.46
	0.54
	2.50
	1.83
	36
	COLLAB_NET_2
	3.04
	0.79
	3.00
	3.00
	36







Note: SD = standard deviation, Md = median, Range = difference between the maximum and minimum value, n = count or number of participants, shaded in gray, the average of the factors in phase 2 (end of the course).













 





Table 3. Comparison between factor scores (end–beginning of course).






Table 3. Comparison between factor scores (end–beginning of course).





	
Wilcoxon Test

	

	
N

	
Mean Rank

	
Z

	
p