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ABSTRACT: This article analyzes the relationship between self-regulated
learning (SRL) and personal learning environments (PLE) in light of the
educational academic literature of the decade 2010-2020. The SRL and
PLE concepts have been important in contemporary discussions in
educational psychology and educational technology respectively. This
study uses a systematized literature review followed by a qualitative
analysis of the most cited literature to establish a narrative that highlights
and deconstructs the close relationship between learners’ SRL skills, and
their capacity to develop and refine their PLE. For this purpose, in this
analysis we explore (1) the presence of the PLE concept in the 200 most




referenced papers published on SRL, and (2) the relationship between the
two concepts, as they appear in the 20 most frequently cited articles that
include both of them. Results show that SRL is linked to an educational and
mixed perspective on the PLE concept, and that a variety of designs and
platforms exist for teaching strategies linking SRL and PLE in educational
practices. In-depth analysis suggests a series of features that reveal the
influence of SRL in the PLE concept, reflected in the following themes: laying
foundations, offering models for interrelated work, extending digital
platforms with social networks, extending learning activities with e-
portfolios and pedagogical strategies, and extending knowledge by
exploring students’ usages and strategies. Conclusions address
recommendations for further work to explore these features and the manner

in which they can extend the features of the relationship between PLE and
SRL.
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1. Introduction

In this paper, we explore the relationship between two related concepts of importance
in contemporary discussion regarding education and learning: self-regulated learning
(SRL), and personal learning environments (PLE). Although a logical overlap between
facets of the two concepts exists and is reflected in various individual studies, we are
unaware of any work that examines multiple studies in order to define the contours of
the relationship between SRL and PLE. To advance understanding of these two concepts
and how they have influenced or could influence each other, we conducted a two-
phased, systematized literature review of all work from 2010-2020 addressing both
concepts.

PLE do not represent a novelty strictu sensu; the first reference including the term
in the SCOPUS database appeared in 1977, in relation to the use of Artificial
Intelligence for the creation of “personal” learning environments tailored to individuals
(Miller & Goldstein, 1977). Nevertheless, it was in 2008 that the quantity of literature
on PLE began to grow dramatically as new technologies increased the presence of PLE
in education (Dabbagh & Castafieda, 2020). The PLE concept is an attempt to represent
how people learn using the relationships, resources, mental configurations, tools, and
services on offer in the current digital era (Castafieda & Adell, 2014) and has been
connected with the notion of learning inside formal education structures, as well as
outside (Attwell, 2021; Carrasco-Saez, et al. 2019; Yen, et al. 2019; Xu et al., 2020).
The PLE concept is also associated with the possibilities that digital technologies offer



for the building of learning environments (Attwell, 2007; Attwell, 2019; Dabbagh &
Castafieda, 2020; Garcia-Martinez, et al. 2020). From the outset, the PLE concept
sparked debate regarding the very nature and scope of the term, with varying degrees
of emphasis on its most educational aspects and its technological elements (Serhan &
Yahaya, 2022). More recently, the importance of the PLE concept has only increased
with widespread uptake of remote teaching (Attwell, 2021; Pedro & Santos, 2021).
Also, research has noted the mixed results of some uses of PLE (Attwell et al., 2013;
Castaiieda & Tur 2020; Xu, Zhu & Chan 2020).

However, the impact of the PLE concept in general topics on education, beyond
the limits of the educational technology (EdTech) field, is as yet unclear (Pedro &
Santos, 2021; Cosgrave, 2021). One important educational concept that would
appear to overlap in interesting ways with PLE is self-regulated learning (SRL; Serhan
& Yahaya, 2022). According to literature reviews by Castafieda et al. (2019) and
Castafieda et al. (2022), SRL represents one of the three most important focus points
of publication in the education literature in recent years, with the other two main focus
points being teacher professional development and emergent teaching practices.

SRL is understood to have various components, including metacognition,
management of cognitive strategies, and behaviour (Zimmerman, 2000). It includes all
the cognitive processes that allow the learner to take control of their behaviour,
motivation, and metacognition in order to learn, as well as to make decisions regarding
how to improve learning (Zimmerman, 2002). Learners involved in SRL apply a
repertoire of strategies to academic tasks (Lim & Newby, 2021) in the different phases
of learning, mainly to plan, monitor, and self-assess learning (Pérez et al., 2018). SRL
emphasizes the importance of learner autonomy and requires learner self-assessment
and self-awareness regarding academic strengths and weaknesses (Perifanou &
Economides, 2021).

Both the SRL and PLE concepts are abundantly mentioned in the scientific
literature on education, and many papers reveal connections between the two. PLE
research frequently includes SRL as a keyword or related concept, and assumes that
the ability to build, enrich and develop a PLE is closely related to an individual’s
metacognitive skills for self-regulated learning (Attwell et al., 2013; Castafieda & Adell,
2014; Dabbagh & Castafieda, 2020; Ramirez-Mera & Tur, 2021). The exploration of
how SRL and PLE are linked to each other is worthwhile because it can sharpen
understanding of both concepts and may also offer practical implications. Furthermore,
both SRL and PLE are closely related to learning to learn, a competency widely
acknowledged as being of great importance in the present and future (e.g., European
Union, 2018). It has also been proposed that users with SRL abilities are better
prepared to take advantage of their PLE (Xu et al., 2020), and that SRL and PLE both
may be essential to effective lifelong learning approaches (Tu et al., 2018).



Therefore, we set out to explore if PLE and SRL are conceived as related concepts
and the extent to which the extant literature defines and explores this relationship. In
particular, how has SRL influenced the evolution of the PLE concept, and vice versa?
Consequently, this study aims to analyze the relationship between SRL and PLE in
academic literature using a systematized review. This is done firstly by analyzing the
presence of the PLE concept in the most referenced papers on SRL over the last decade,
and secondly, with a meta-narrative review approach (Zawacki-Richter et al., 2020),
that allows us to explore the articles that include both PLE and SRL and that might be
considered of greatest impact over the same period.

2. Method

2.1 Research question
In alignment with the study aims, the research question is formulated as follows:

RQ. What are the features of the relationship between PLE and SRL in the literature
of the greatest impact linking both concepts in the 2010-2020 decade?

In order to answer this question, we need to explore the presence of the PLE concept
in the academic literature published over the last decade (2010-2020) and its relevance
and characteristics in the literature of greatest impact that links SRL and PLE.

2.2 A systematized literature review

In order to answer the proposed research question, the researchers conducted a
systematized literature review (Grant & Booth, 2009). The objective of such a review
is to “provide examination of recent or current literature” going “beyond mere
description to include a degree of analysis and conceptual innovation” in a more
methodologically flexible approach than a systematic review (Grant & Booth, 2009, p.
95). These kinds of reviews are frequently used in the social sciences, and are built on
systematizing and quality criteria (Booth et al., 2012). The review procedure followed
the 8-step protocol defined by Okoli and Schabram (2010), combined with the
literature review phases described in McMillan and Schumacher (2009). This
procedure has also been used in Castafieda et al. (2022).



Figure 1.

Procedure of literature review (Castafieda et al., 2022).
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2.2.1 Protocol

The sampling process began with a search in Web of Science (WOS) of all items
classified under the topic of ‘education.” From these, we selected the 100 most cited
articles, and we observed SRL was one of the three most recurrent topics. The complete
sampling process for this preliminary stage of review is explained in Castafieda and
Tur (2020) and Castaiieda et al. (2022). Next, in order to frame the key terms for this
particular review, and refine and optimize the following steps of the search process as
much as possible, the key topic of our analysis (SRL) was broken down into its main
areas and alternative terms were proposed for each of the components (Figure 2):



Figure 2.

Simple approach to the SRL semantic field (Castarieda et al., 2022).
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Consequently, based on this approach, the Boolean search was created (Figure 3) and
used in three different databases -WOS, SCOPUS and Google Scholar- as principal
search systems (Gusenbauver & Haddaway, 2020).
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Figure 3.

Boolean search
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2.2.2 Sampling

After two of the research team members were trained in the search process, and the
Boolean search chain was tested, the search was set in motion (see protocol in Figure
1). A double sampling process was carried out in order to guarantee a dual perspective
(absolute and relative impact papers) in the analysis. The analysis is presented in the
following section, although an overview of the sampling process can be seen in Figure
4 and the list of articles of each sample can be accessed here'.

! The entire lists of the sample process of the analysed articles is available at https:/bit.ly/35Z9bsb (Tabs 4 and 7
for the two sample stages on PLEs and SRL)




Figure 4.

Sampling process

593 Unique terms

Holistic coding strategy

885 -
(Miles, Huberman & Saldafia, 2013)

N
¥
20 SRL and PLE papers

education in WOS (decade 2010-2020)
(decade 2010-2020) (Castafieda et al., 2022)
20 most cited in Google Scholar

Keywords of the 100 most cited papers regarding
3 main topics in the Educational Research Literature

Self-Regulated Learning
SRL
SCOPUS: 3993 - W0S:8061
200 most cited in SCOPUS + 200 most cited in WOS
About/related to PLE
107 papers

Yl P Al . \

____________________ J ‘----------------- ‘--------

Choice of educational themes Initial Sampling Secondary Sampling

The initial sample includes the papers connected to the topic “personal learning
environment” (meaning the inclusion of the term in the title, keywords or abstract),
among the 200 most cited papers about SRL in both SCOPUS and WOS, published in
the last decade and extracted from the database. As can be observed in Table 1, the
200 articles had received 5045 citations in Google Scholar at the time of the study,
from which the vast majority (4233) were of the 20 most cited articles, which placed
them among the most referenced SRL-related articles of the review period. It therefore
appears that the impact of these articles that included both SRL and PLE is high in the
field.



Table 1.

Summary of quantitative data
WOS- SCOPUS top SRL articles 200
WOS- SCOPUS top 200 SRL articles including PLE )
Number of citations of the most cited SRL article including PLE in 1209
WOS & SCOPUS
Number of citations of the least cited SRL article including PLE in 1
WOS & SCOPUS
Year with the most published articles on PLE and SRL 2014 (6)
Cumulative Google Scholar citations of top 200 articles on PLE and
SRL 5045
Cumulative Google Scholar citations of top 20 articles on PLE and
SRL

4233

From all the papers related to SRL in WOS and SCOPUS in the last decade, those
including the term “personal learning environment” in their title, keywords or abstract
were selected. The selection of both databases was unified, and the duplicated papers
were eliminated, resulting in 107 papers in total. Once unified and refined, the papers
on SRL and PLE were classified according to their citations in Google Scholar and the
20 most cited were selected for a more profound analysis.

2.2.3 Coding

To analyze the sample, the author team proceeded with two rounds of coding: a first
papers including the relationship between SRL and PLE, followed by a second cycle of
narrative coding that allowed us to carry out the meta-narrative approach, for which
the aim is not to describe each paper in itself but rather the resulting picture of the
first cycle results were synthesized nominally, and the second cycle results were
organized in a narrative manner.



3. Results
3.1 Analysis of general characteristics

Table 2.

Main characteristics of the top papers that show relationship between SRL and PLE

Top SRL & PLE Articles 20
Personal Learning Environment or PLE appears explicitly 10
PLE as central theme )

PLE mixed approach 12
Empirical articles 16

If empirical, is it related to teaching and learning experiences? 10

As can be seen in Table 2, the relationship between SRL and PLE in these 20 articles is
diverse. Ten articles from this collection mention the PLE concept explicitly, with six
addressing PLE as a central theme of their work (see Appendix 1 and 2, where articles
are ordered by number of citations in Google Scholar). Regarding how PLEs are
defined in the articles, the vast majority of articles (12) approach PLEs from both and
technological and educational perspectives, while eight have an educational focus, and
none take a purely technological viewpoint (see Appendix 1 and 2). While there are
four theoretical articles (Appendix 1), the other 16 are empirical studies (Appendix 2).
Of the empirical studies, ten are based on teaching and learning experiences. The other
six empirical pieces represent quantitative or qualitative studies based on surveys,
interviews, or content analysis for general exploration of usages. There exists a diversity
of educational contexts among the various studies (Appendix 2) including settings such
as vocational training, higher education (undergraduate and graduate programs),
primary and secondary education, and both online and blended learning. The duration
of the studies also varies, ranging from a complete school year to shorter periods of 8
weeks.

3.2.Metanarrative Review: Features of the relationship between PLE and SRL

The qualitative analysis of the collection of 20 articles used a meta-narrative review
approach (Zawacki-Richter et al., 2020). It resulted in a thematic narrative of 6 features
which are represented synthetically in a concept map in Figure 5. This section describes
how the 20 articles in this collection illustrate the main features of the impact of SRL on
the evolution of the PLE concept in diverse ways: laying the foundations, offering models
for interrelated work, extending the digital platforms with social networks, extending



learning activities with e-portfolios and other pedagogical strategies, and extending
knowledge by carrying out further research on students’ strategies or approaching them
from new perspectives.

Figure 5.

SRL & PLE metanarrative review conceptual map.
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The results of the qualitative analysis are summarized in Table 3 with the main ideas of
each of the features of the relationship between PLE and SRL.

Table 3.
Summary of the features of the PLE and SRL relationship
Feature Summary

Laying the foundations  The foundations of the PLE and SRL relationship
include social media as a natural alliance between
the two concepts, and shared connections to
achieving  self-directed learning, allowing
personalized learning, and potential improvement by
learning analytics.



Feature

Summary

Offering models for

interrelated work

The affordances of social media and other
technologies used with PLEs may promote the diverse
cognitive processes of each SRL phase.

Extending digital There is a prevalence of networking sites where
platforms with social students seem to develop SRL skills both in informal
networks and formal learning and when being trained.

Extending learning Process eportfolios are highlighted as a suitable
activities with e- modality for SRL development, although the platforms
portfolios developed by authors’ teams seem to be online

Extending pedagogical
strategies

Extending knowledge
by exploring students’
usages and strategies

environments to support SRL skills rather than spaces
for agentic activity.

Pedagogical strategies centered on PLEs and that are
based on a collaborative approach or a flipped
classroom design may develop SRL skills
Conclusions about students’ usage support the idea
that both digital skills and learning awareness are
equally necessary for PLE development and that

social support is a frequent SRL strategy observed in
students working with PLE.

4.1. Laying the foundations

Six articles develop the foundational characteristics of the relationship between SRL
and the PLE. One characteristic relates to social media and is represented by two
articles. First, Mcloughlin and Lee (2010) related Web 2.0 tools to the enhancement
of the learner’s autonomy and agency. Drawing on a review of the literature, the
avthors present an integrative approach to learning, called “self-regulated
personalized learning” (p. 31), which they suggest is required in order to prevent the
division of learning into multiple contexts. The authors stress the need for an explicit
pedagogical design to ensure that technological tools are truly aimed at self-regulated
learning. It is the first article presenting an initial discussion juxtaposing the role of
Virtual Learning Environments (VLE) and PLE. VLEs are differentiated from PLE because
VLEs are institutionally-centered and fail to optimize the social value of Web 2.0 due
to their basis in traditional and conservative educational models.

Years later, the role of social media in linking PLE and SRL concepts achieved a
new qualitative step forward with Matzat and Vrieling (2016), who describe the
relationship between social media and self-regulated learning as a “natural alliance”
(p- 73). In their study, results show that teachers who implement SRL strategies in their



lessons tend to make greater use of social media, although data collected does not
demonstrate an intensive utilization, and there is a greater impact for metacognitive
tasks corresponding to the performance phase. These authors show that some social
media ally less naturally with SRL than others; for example teachers who predominantly
use YouTube do not implement SRL strategies, and the reason why this is so - whether
YouTube is more suitable for other educational purposes or whether teachers using
YouTube may lack digital skills - remains unclear.

The work by Blaschke (2014) is another important contribution reflecting the
progressive influence of metacognitive variables in the PLE concept’s evolution.
Although this is not the first time that self-directed learning has been related to PLE (see
table 3 and 4 for other self-directed related articles), the central focus on heutagogy is
innovative, and particularly relevant given that it is supported by empirical data. The
author relates social media to self-directed learning and heutagogy “which places
responsibility for the learning path in the hands of the learner” and emphasizes the
learner’s agency (Blaschke, 2014, p. 2-3). Thus, self-directed learning represents the
development of lifelong learning skills, understood as a group of complementary
characteristics and competencies that involve the ability to learn in complex situations.

Prain et al. (2013) contribute to laying the foundations with an article focused
on the idea of personalized learning, which is based on the concepts of SRL and agency
along with a differentiated development of the school curriculum, within hybrid contexts
that include both formal settings and informal scenarios along with online environments.
The “framework for conceptualising and enacting personalised learning” (p. 661)
developed by the authors suggests that it requires team teachers “enacting and
evaluating a differentiated curriculum” (p. 672), enabling “relational agency” among
teachers and students while at the same time supporting personalized learning.

The only critical approach is taken by Bridgstock (2014), who suggests that
higher education does not necessarily lead to professional learning for those devoted
to digital careers, while on the other hand, more situated online and face-to-face
learning might have a greater impact. Based on these conclusions, Bridgstock (2014)
suggests that higher education should be understood as “hubs of the distributed
knowledge network” (p. 9) for informal and self-determined pedagogical experiences
along with communities of practice where situated learning occurs.

Lu et al. (2017) describe how the use of learning analytics in a MOOC impacted
student engagement and SRL skill development. This study demonstrates that applying
learning analytics improved students’ engagement and increased the use of SRL
strategies in contrast to students participating in the control group. Learning analytics
implemented in a computer-assisted learning activity can help identify students at risk
and support teachers in adapting their pedagogical designs to these students’ needs.



4.2. Models for interrelated work

Additional features in the conceptual evolution of PLE and their interrelation with SRL
are described in two rich theoretical articles by Dabbagh and Kitsantas (2012) and
Rahimi et al. (2015a). The former presents an educational model displaying the
complementary role of the three stages of Zimmerman’s (2000) self-regulation cycle
(forethought, performance, and self-evaluation) and the three levels of social media
usage (personal information management, social interaction and collaboration, and
aggregation and information management). The aim of the model is to offer teachers
a framework for the progressive introduction of social media for PLE construction and
the enhancement of self-regulated learning. The authors’ understanding of the
relationship between PLE and SRL is that the two concepts are “interdependent and
synergistic” (Dabbagh & Kitsantas, 2012, p.5), and is based on their own previous
work, where they observed that social media can promote students’ SRL when
constructing their PLE.

Rahimi et al. (2015a) design a complex model in which many variables play
different parts. The variables include students’ control dimensions (capability, support,
and autonomy); learning affordances of Web 2.0 tools; technology enhanced learning
activities; the student-driven PLE construction process; and the SRL process defined by
Zimmerman’s (2000) three phases and a fourth called feeding back (applying). These
variables combine to lead to an increased control on the part of learners, who are also
influenced by their own abilities and their communication with teachers. This theoretical
model was implemented and validated by secondary education students in the
Netherlands, and the resulting study, which is included in the collection of top articles
(Rahimi et al., 2015b), contributes by showing the impact of communication between
students and teachers to promote engagement for the construction of students’ digital
environments.

Kitsantas (2013) on her own also adds a model for the development of SRL skills
through what she calls “learning technologies,” among which social networking
services play an important role, and for which she observes four phases of learning
(Zimmerman, 2000): observation, emulation, self-control, and self-regulation.
However, there is an aspect of this work that leads us to consider the distinctive nature
of PLE. In Kitsantas’s list of examples of learning technologies and instructional designs
aligned with SRL skills, she includes both social media and other tools included in VLE.
To do so, she argues that previous research demonstrated the manner whereby VLE
tools for organization, content creation, and distribution are useful for diverse SRL
processes. It is suggested that for the success of SRL skill development, learning design
is a key element, as is awareness of not focusing on aims and outcomes too
prematurely. Moreover, there is a range of possibilities in learning technologies to



connect with students’ preferred choices, which would enhance students’ motivation, a
key factor in self-regulation of learning.

4.3. Extending digital platforms with social networks

Among the 20 articles in the second sample, a particular focus on social networking
platforms, students’ activities, and the related learning design stands out. Three articles
in the collection address the relationship between SRL and social networks (Scott et al.,
2016; Lin et al., 2013; Cho & Cho, 2013), among which one (Lin et al., 2013) mentions
PLEs as part of the general framework in which students’ social networking is
embedded. Scott et al. (2016) analyze student activities with diverse types of social
media, and they observe students’ practice of SRL skills in these social spaces for
informal learning. Cho and Cho (2013) observe how students who were first trained in
SRL skills used Twitter to plan and reflect more frequently than students in the control
group. Also, students in the experimental group supported each other more frequently,
by offering both academic and emotional support. Lin et al. (2013) demonstrate that
students with high-centrality in social networks and with low SRL skills can improve their
metacognitive skills due to their exposure to peers’ interaction and support.

4.4. Extending learning activities with e-portfolios

Special mention should be made of e-portfolios as a teaching and learning strategy
clearly related to both PLE and SRL. This relationship can be observed from the two
articles included in this collection that are on e-portfolio implementation in diverse
formal educational contexts (Abrami et al., 2013; Meyer et al., 2010). In Abrami et
al. (2013), SRL underpins their e-portfolio environment. However, their e-portfolio
environment emerges as a system to scaffold students by supporting each step of their
learning process and still seems a long way from learners exercising true control and
ownership of their learning. In the work developed with the ePEARL software by the
two teams of Abrami et al. (2013) and Meyer et al. (2010), process e-portfolios are
conceived as the best modality, although not the only one, to enhance SRL, and are
defined as “personal management tools” (Meyer et al. 2010, p. 85; Abrami et al.,
2013, p. 1189). They describe these tools as supporting reflection, among other SRL
skills, and also abilities and literacy skills.

4.5. Extending pedagogical strategies

There are two articles in this collection that address metacognitive learning through
digital environments with specific pedagogical strategies (Gewerc et al., 2014; Lai &
Hwang, 2016). Gewerc, Montero and Lama (2014) analyze student teachers’ social
activity from a networking approach in order to observe collaborative strategies



enhanced by the learning design implemented. Data collected showed that there
existed a dominant node of students with higher interactive activity but also during the
course it could be seen how collaboration was distributed among students, and how
teachers could focus on interactions with those who needed greater scaffolding. Lai
and Hwang (2016) explored a flipped classroom approach in mathematics instruction
for elementary students to foster SRL skills. Results show that students who participated
in the self-regulated flipped classroom approach showed higher levels of self-efficacy
skills while improving strategies for planning, setting goals and using study time, which
can in turn lead to better learning outcomes. The authors suggest that a flipped
classroom approach without the focus of SRL may not have the hoped for results.

4.6. Extending knowledge by exploring students’ usages and strategies

Three articles could be grouped together and described as having extended the
knowledge about particular utilizations and learning strategies by students, with one of
them developed with PLE as the main conceptual framework (Valtonen et al., 2012).
In the case of the work by Valtonen et al. (2012) PLEs belonging to vocational students
are seen to have been built as conventional learning environments, and as a space to
demonstrate outcomes, to reflect on learning, and to collaborate with others. The
authors conclude that developing one’s own PLE is a demanding activity that requires
both digital skills and learning awareness. Yot-Dominguez and Marcelo (2017) explore
the usage of digital tools in terms of SRL and the main conclusion is that higher
education students tend not to use these tools to self-regulate their learning. It can be
observed that access to information and instant communication is the most frequent
activity with digital tools whereas social support is the most frequent SRL strategy
observed in students. Song and Bonk (2016) explore the motivational factors of self-
directed learning in digital environments and concluded that the main triggers which
are both motivations and key factors are “freedom and choice, control, interest and
engagement” (p. 9).

5. Discussion

In this article, the relationship between PLE and SRL has been explored, and the
literature reviewed suggests that SRL and PLE are two related concepts that have been
mutually influenced by each other’s development. Based on the review of the 20 articles
included in WOS and Scopus databases with the greatest number of citations in Google
Scholar, the PLE concept has underscored how digital environments can highlight a
greater, multifaceted understanding of cognitive skills associated with learning in a
digital era. In the EdTech field, SRL has been integrated as a concept that helps to
overcome a purely technological and content-based understanding of PLE, and has
helped defined PLE evolution over the last decade.



SRL is intrinsically a part of the educational and educationaltechnological
understandings of the PLE concept, although not always in a clear way. In general, it
has been shown that PLE are understood as contexts that allow for the development of
the metacognitive strategies of the SRL model. In this regard, the use of e-portfolio-
based learning environments to enhance reflection (see Roberts, 2018) may become
an important practice to explore in further research as the catalyst for self-directed
learning that goes beyond the use of SRL skills in formal contexts. However, teachers
may focus on the instrumental side of PLE, which has the aim of scaffolding planning,
performance, and reflection related to learning. It appears there is something more in
PLE that can distinguish them from other digital environments that could be related to
self-directed learning. Johnson and Liber (2008) addressed this issue at the dawn of
PLE research when they highlighted the transformation of the learning nature in digital
environments and its consequences for learner autonomy. Eventually, the self-directed
model can potentially have a direct impact on learners’ agency, and empower them to
take control and ownership of their own learning processes in all formal and informal
learning contexts throughout their whole life, not solely in the performance of academic
tasks.

The variety of educational contexts in the reviewed literature suggests that the
relationship between PLE and SRL is relevant to consideration of education at various
levels, from elementary education to post-compulsory education, and in diverse
contexts, from totally distant online learning to blended learning. In the literature, the
length of the learning activities that were explored is diverse, but based on a
recommendation by Rahimi, van den Berg, and Veen (2015b) it seems that for the true
development of SRL skills, longer periods would be more advisable than shorter
designs.

Considering the features of the reviewed literature helps identify gaps in the
knowledge base. First of all, SRL may be influenced by personal variables such as
gender, age, fields of knowledge, or cultural backgrounds (Zimmerman, 2000).
Likewise, the EdTech field has observed the influence of such variables, particularly in
the Science, Technology, Engineering, and Maths (STEM) fields (Wong & Kemp,
2017). However, prior research that has addressed both SRL and PLE has not seemed
to consider such variables as relevant to include either in research or educational
design and future research could advance the knowledge base by attending to learner
characteristics. Secondly, the SRL concept is also concerned with the social context in
which these personal strategies are developed (Zimmerman, 2000), and the social
implications of PLE seem to perfectly fit into this mandate. Thus, it could be argued that
a valuable addition to the literature would be research that addresses this noticeable
gap and explores the social components of SRL processes (Isohétdld et al., 2017) in
PLE settings. Thirdly, SRL and PLE concepts both relate to a third concept, digital



literacy, that is critically important in contemporary education (Muthupoltotage &
Gardner, 2018) and that also highlights potential linkages to other current topics that
include privacy issues (Marin et al., 2021) and personal data literacies (Selwyn &
Pangrazio, 2018) .

Many lessons can be learned from the design of learning informed by both SRL
and PLE concepts but we should also consider that the importance of the interconnection
of these two critical educational themes lies in their potential to improve educational
practice and student learning. This means not only enriching what has been done so
far, but also exploring the possibilities of what have been called emergent pedagogies
(Veletsianos, 2016). Thus, based on the lessons learned in the literature review
presented above, we offer recommendations for future work, both for educational
implementation and related research:

e Extend the contexts and periods of SRL and PLE learning tasks towards global
programs that involve all levels of education and all content areas;

e Investigate explicit scaffolding of SRL that is included in different PLE models,
including data-driven platforms, and the impact of that scaffolding on PLE
outcomes;

e Explore metacognitive processes in PLE development and the nuances that may
arise depending on elements of the learning designs;

e Consider e-portfolio-based learning environments to enhance reflective and self-
directed learning aims beyond SRL in formal contexts;

e Extend the analysis of SRL processes in PLE settings from critical approaches such
as gender, cultural background, and data literacies while taking care of privacy
issues; and

e Explore the social aspects of SRL to better inform and develop the social process
involved in PLE development.

é. Conclusion

That only 6 of the 200 most cited papers on SRL reference PLE might suggest a limited
relationship between SRL and PLE. However, consideration of a selection of the articles
that included both SRL and PLE suggests a deep impact that has defined the features of
their relationship.

In recent years, there has been a growing interest in the “personal” characteristic
of virtual learning environments (Author et al., 2018; Garcia-Martinez et a., 2020)
and, recently, the development of adaptative digital environments has meant that the
term “personal” is understood in relation to a system that is adapted to students’ needs
based on the data they have generated. However, consideration of the PLE and SRL
concepts together highlights that this is not what “personal” means in the PLE approach
(Attwell, 2021; Pedro & Santos, 2021); “personal” instead refers to students’ control



and ownership over both tools and processes for learning. In an era when education
is very much influenced by current neoliberal trends and when in some cases
educational technology businesses align with governmental institutions for the control
of education and the usage of students’ personal data for their own profit (Kishn, 2019),
it is important to clarify that PLE can be tied to the development of SRL that empowers
students as critical and autonomous lifelong learners (Castafieda et al., in press;
Perifanou & Economides, 2021). As this study has highlighted, when considered
together, PLE and SRL are not inevitably wed to an individualistic view of education,
and are far from any automatic or predictable way of thinking as to the manner in
which people learn. On the contrary, these two concepts can be central constructs of
an approach to education that highlights the emancipating role of learning from a social
and personal viewpoint (Calatayud & Gutierrez, 2018; Dabbagh & Castafieda, 2020;
Garcia-Martinez & Gonzalez-Sanmamed, 2020; Lim & Newby, 2021). PLEs with their
design aligned with SRL may offer one of the most suitable ways to prepare students in
the years to come, managing existing challenges but also the new ones created by the
COVID-19 pandemic and the need for autonomy for sustainable online learning
(Adedoyin & Soykan, 2020; Attwell, 2019; Castafieda & Tur, 2020; Chen et al., 2021;
Dabbagh & Castafieda, 2020; Karatas & Arpaci, 2021).

This study addresses the knowledge gap about how PLE and SLR have been
interrelated during the last decade of research and evidences interest in educational
research and practice in the approaches that incorporate both concepts in different
contexts. That PLE development requires metacognitive skills has been long argued;
that the COVID pandemic has demonstrated that those with SRL skills have been more
successful for online learning has been more recently claimed. The panoramic overview
of the research on SRL and PLE undertaken in this work is an effort to uncover the
characteristics of this close relationship in a detailed way. The six features of research
identified also help define the need for further work in under-researched areas and
delineate areas that have received attention but would benefit from further exploration
as well.

ACKNOWLEDGEMENT. This research was partially funded by FEDER/Spanish
Ministry of Science and Innovation/State Research Agency/Grant number EDU2017-
84223-R and by Grant PID2020-113101RB-I00 “Codisefio de itinerarios personales
de aprendizaje en entornos conectados en educacion superior” funded by MCIN/AEI/
10.13039/501100011033 from the State Plan for Scientific and Technical Research
and Innovation 2017-2020 of the Spanish Ministry of Science and Innovation - State
Research Agency.



7. References

Abrami, P. C., Venkatesh, V., Meyer, E. J., & Wade, C. A. (2013). Using electronic
portfolios to foster literacy and self-regulated learning skills in elementary students.
Journal of Educational Psychology, 105(4), 1188-1209.
hitps://doi.org/10.1037/a0032448

Adedoyin, O.B., & Soykan, E. (2020) Covid-19 pandemic and online learning: The
challenges and  opportunities.  Interactive  Learning  Environments.
hitps://doi.org/10.1080/10494820.2020.1813180

Attwell, G. (2007). Personal Learning Environments—the future of e-Learning?

elearning Papers, 2, 1.
hitps://www.openeducationeuropa.eu/sites/default/files/legacy_files/old/medi
al1561.pdf

Attwell, G. (2019). Personal Learning Environments. In Literacias criticas e boas
prdticas medidticas. Colecdo Educacdo, Centro de Estudos de Comunicacdo e
Sociedade, Universidade do Minho.

Attwell, G. (2021). Personal Learning Environments: Looking back and looking
forward. Ninth International Conference on Technological Ecosystems for
Enhancing Multiculturality (TEEM'21), 522-526.
hitps://doi.org/10.1145/3486011.3486504

Attwell, G., Castaiiedaq, L., & Buchem, I. (2013). Guest editorial preface: Special issue
from the personal learning environments 2011 conference. International Journal
of Virtual and Personal Learning Environments (IJVPLE), 4(4). https://www.igi-
global.com/pdf.aspx2tid%3D102952%26ptid%3D71770%26ctid%3D 15%2 6t
%3DSpecial%20Issue%20from%20the%20Personal%20Learning%20Environme
nt

Bartolomé, A., Castafieda, L., & Adell, J. (2018). Personalisation in educational
technology: The absence of underlying pedagogies. International Journal of
Educational Technology in Higher Education, 15(1).
hitps://doi.org/10.1186/s41239-018-0095-0

Blaschke, L. M. (2014). Using social media to engage and develop the online learner
in self-determined learning. Research in Learning Technology, 22(1).
https://doi.org/10.3402/rlt.v22.21635

Booth, A., Papaioannou, D., & Sutton, A. (2012). Systematic approaches to a
successful literature Review (1st Ed.). SAGE Publications Lid.

Bridgstock R. (2016). Educating for digital futures: What the learning strategies of
digital media professionals can teach higher education. Innovations in Education
and Teaching International, 53(3), 306-315.
hitps://doi.org/10.1080/14703297.2014.956779

Calatayud, S., & Gutiérrez, P. (2018). Entornos personales de aprendizaje del
profesorado desde una perspectiva de género. Profesorado, Revista de




Curriculum y  Formacién  del  Profesorado,  22(4), 327-352.
hitps://doi.org/10.30827 /profesorado.v22i4.8419
Carrasco-Séez, J. L., Careaga Butter, M., Badilla-Quintana, M. G., Jiménez Pérez, L.,
& Molina Farfén, J. (2019). Sociological importance and validation of a
questionnaire for the sustainability of Personal Learning Environments (PLE) in 8th
grade students of the Biobio region in Chile. Sustainability, 11(5), 1301.
https://doi.org/10.3390/su11051301
Castafieda, L., & Adell, J. (2014). Beyond the tools: Analysing personal and group
learning environments in a university course/Més alld de la tecnologia: andlisis
de los entornos de aprendizaje personales y grupales de estudiantes en una
asignatura universitaria. Cullura  y  Educacidn, 26(4), 739-774.
https://doi.org/10.1080/11356405.2014.985946
Castaiieda, L., Attwell, G. & Dabbagh, N. (2022 - In press) Entornos personales de
aprendizaje como marco de la educacién flexible: explorando consensos,
enunciando preguntas y marcando desafios. EDUTEC. Revista Electrénica de
Tecnologia Educativa. e-ISSN 1135-9250
Castafieda, L., & Tur, G. (2020). Resources and opportunities for agency in PLE- related
pedagogical designs: A literature exploration. Interaction Design and
Architecture(s) Journal - IxD&A, 45, 50-68.
hitp://www.mifav.uniroma2.it/inevent/events/idea2010/doc/45_2.pdf
Castaiieda, L., Tur, G., & Torres-Kompen, R. (2019). Impacto del concepto PLE en la
literatura sobre educacién: la Gltima década. RIED-Revista Iberoamericana De
Educacion A Distancia, 22(1), 221-
241. https://doi.org/10.5944/ried.22.1.22079
Castaieda, L., Tur, G., Torres-Kompen, R., & Attwell, G. (2022). The influence of the
Personal Learning Environment concept in the educational research field: A 2010-
2020 systematized review. International Journal of Virtual and Personal Learning
Environments (IJVPLE), 12(1), 1-16.
https://doi.org/10.4018/1JVPLE.2022010102
Chen, C., Meng, X., Liv, J., & Liu, Z. (2021). Do college students adapt to Personal
Learning Environment (PLE)2 A single-group study. In Z. Deze, H. Huang, R. Hou,
S. Rho, & N. Chilamkurti (Eds.), Big Data Technologies and Applications (pp. 34-
47). Springer International Publishing. hitps://doi.org/10.1007/978-3-030-
72802-1 3
Cho, K., & Cho, M. H. (2013). Training of self-regulated learning skills on a social
network  system.  Social = Psychology @ of  Education, 617-634.
hitps://doi.org/10.1007/s11218-013-9229-3
Cosgrave, M. (2021). Deeper mapping: PLE diagrams, PKM workflows and scholarly
ontologies. Ninth International Conference on Technological Ecosystems for




Enhancing Multiculturality (TEEM'21), 492-494.
https://doi.org/10.1145/3486011.3486501
Dabbagh, N., & Kitsantas, A. (2012). Personal Learning Environments, social media,
and self-regulated learning: A natural formula for connecting formal and informal
learning.  The  Internet and  Higher  Education, 15(1), 3-8.
https://doi.org/10.1016/j.iheduc.2011.06.002
Dabbagh, N., & Castaiieda, L. (2020). The PLE as a framework for developing agency
in lifelong learning. Educational Technology Research and Development, 68(6),
3041-3055. hitps://doi.org/10.1007/s11423-020-09831-z
European Union (2018). Council Recommendation of 22 May 2018 on key
competences for lifelong learning (Text with EEA relevance). htips://eur-
lex.europa.eu/legal-
content/EN/TXT/2uri=uriserv:OJ.C .2018.189.01.0001.01.ENG
Garcia-Martinez, J. A., & Gonzdlez-Sanmamed, M. (2020). La comunicacién y la
interaccién como aspectos clave de los entornos personales de aprendizaje:
Perspectiva de estudiantes costarricenses de educacién. Revista Electrénica
Educare, 24(3), 1-20. https://doi.org/10.15359/ree.24-3.5
Garcia-Martinez, J.-A., Rosa-Napal, F.-C., Romero-Tabeayo, I., Lépez-Calvo, S., &
Fuentes-Abeledo, E.-J. (2020). Digital tools and Personal Learning Environments:
An  analysis in  higher education.  Sustainability, 12(19), 8180.
https://doi.org/10.3390/5u12198180
Gewerc, A., Montero, L., & Lama, M. (2014). Collaboration and social networking in
higher education. Comunicar, 21(42). https://doi.org/10.3916/C42-2014-05
Grant, M. J., & Booth, A. (2009). A typology of reviews: An analysis of 14 review
types and associated methodologies. Health Information and Libraries Journal,
26(2), 91-108. https://doi.org/10.1111/j.1471-1842.2009.00848.x
Isohétdld, J., Jérvenoja, H., & Jarveld, S. (2017). Socially shared regulation of learning
and participation in social interaction in collaborative learning. International
Journal of Educational Research, 81, 11-24.
hitp://dx.doi.org/10.1016/j.ijer.2016.10.006
Johnson, M., & Liber, O. (2008). The Personal Learning Environment and the human
condition: From theory to teaching practice. Interactive Learning Environments,
16(1), 3-15. hitps://doi.org/10.1080/10494820701772652
Karatas, K. & Arpaci, A. (2021). The role of self-directed learning, metacognition, and
21st century skills predicting the readiness for online learning. Contemporary
Educational Technology, 13(3). https://doi.org/10.30935/cedtech/10786
Kitsantas, A. (2013). Fostering college students' self-regulated learning with learning
technologies. Hellenic ~ Journal =~ of  Psychology, 10(3), 235-
252. https://www.scopus.com/inward/record.uri2eid=2-s2.0-
84897906369&partnerlD=40&md5=9d3623940a4acda8e432e505a4e1d1a2




Kihn, C. (2019). Whose interest is educational technology serving?2 Who is included
and who is excluded?. RIED. Revista Iberoamericana de Educacién a Distancia,
22(1), 207-220. https://doi.org/10.5944 /ried.22.1.22293

Lai, C. L., & Hwang, G. J. (2016). A self-regulated flipped classroom approach to
improving students’ learning performance in a mathematics course. Computers &
Education, 100, 126-140. https://doi.org/10.1016/j.compedu.2016.05.006

Lim, J., & Newby, T. J. (2021). Preservice teachers’ attitudes toward Web 2.0 personal

learning environments (PLEs): Considering the impact of self-regulation and digital
literacy. Education and Information Technologies, 26(4), 3699-3720.
https://doi.org/10.1007/s10639-021-10432-3

Lin, J. W., Huang, H. H., & Chuang, Y. S. (2015). The impacts of network centrality
and self-regulation on an e-learning environment with the support of social
network awareness. British Journal of Educational Technology, 46(1), 32-44.
https://doi.org/10.1111/bjet. 12120

Lu O.H.T., Huang J.C.H., Huang A.Y.Q. & Yang S.J.H. (2017). Applying learning
analytics for improving students engagement and learning outcomes in an
MOOCs enabled collaborative programming course. Interactive Learning
Environments, 25(2), 220-234.
hitps://doi.org/10.1080/10494820.2016.1278391

Marin, V.l., Carpenter, J.P. and Tur, G. (2021), Pre-service teachers’ perceptions of
social media data privacy policies. British Journal of Educational Technology, 52,
519-535. https://doi.org/10.1111/bjet.13035

Matzat U., Vrieling E.M. (2016). Self-regulated learning and social media - a ‘natural
alliance’? Evidence on students’ self-regulation of learning, social media use, and
student-teacher relationship. Learning, Media and Technology, 41(1), 73-99.
https://doi.org/10.1080/17439884.2015.1064953

McMillan, J. H., & Schumacher, S. (2009). Research in education: Evidence-based
inquiry (7 edition). Pearson.

Miller, M. L., & Goldstein, I. P. (1977, January). Problem solving grammars as formal
tools for intelligent CAl. Proceedings of the 1977 annual conference (pp. 220-
226). ACM.

Mcloughlin, C., & Lee, M. J. (2010). Personalised and self regulated learning in the
Web 2.0 era: International exemplars of innovative pedagogy using social
software.  Australasian  Journal of Educational Technology, 26(1).
https://www.scopus.com/inward/record.uri¢eid=2-s2.0-
77955797792&partnerID=40&md5=6f04c1639a40daéf1cflaeleebidefle

Meyer, E., Abrami, P. C., Wade, C. A., Aslan, O., & Deault, L. (2010). Improving
literacy and metacognition with electronic portfolios: Teaching and learning with
ePEARL. Computers & Education, 55(1), 84-91.
https://doi.org/10.1016/j.compedu.2009.12.005




Muthupoltotage, U. P., & Gardner, L. (2018). Analysing the relationships between
digital literacy and self-regulated learning of undergraduates—a preliminary
investigation. In N. Paspallis, M. Raspopoulos, C. Barry, M. Lang, H. Linger, C.
Schneider (Eds.), Advances in Information Systems Development. Springer.
https://doi.org/10.1007/978-3-319-74817-7_1

Okoli, C., & Schabram, K. (2010). A guide to conducting a systematic literature review
of  information  systems  research. SSRN  Electronic ~ Journal.
https://doi.org/10.2139/ssrn. 1954824

Pedro, L., & Santos, C. (2021). Has Covid-19 emergency instruction killed the PLE?
Ninth International Conference on Technological Ecosystems for Enhancing
Multiculturality (TEEM’21), 518-521.
https://doi.org/10.1145/3486011.3486508

Pérez, A., Marin, V. |, & Tur, G. (2018). Information management tools for the
development of self-regulated learning skills in pre-service teacher education. @tic
Revista d’Innovacié Educativa, 21, 31-39.
https://doi.org/10.7203/attic.21.12134

Perifanou, M., & Economides, A. (2021). Digital skills for building and using Personal
Learning Environments. Ninth International Conference on Technological
Ecosystems  for  Enhancing  Multiculturality  (TEEM’21),  527-532.
https://doi.org/10.1145/3486011.3486506

Prain, V., Cox, P., Deed, C, Dorman, J., Edwards, D., Farrelly, C., Keeffe, M., Lovejoy,
V., Mow, L., Sellings, P., Waldrip, B., & Yager, Z. (2013). Personalised learning:
Lessons to be learnt. British Educational Research Journal, 39(4), 654-676.
https://doi.org/10.1080/01411926.2012.669747

Ramirez-Mera, U., & Tur, G. (2021). Supporting students’ control and ownership of
learning in the multimodal learning from a PLE perspective. Ninth International
Conference on Technological Ecosystems for Enhancing Multiculturality
(TEEM'21), 495-500. https://doi.org/10.1145/3486011.3486502

Rahimi, E., van den Berg, J., & Veen, W. (2015a). Facilitating student-driven
constructing of learning environments using Web 2.0 personal learning
environments. Computers & Education, 81, 235-246.
https://doi.org/10.1016/j.compedu.2014.10.012

Rahimi, E., van den Berg, J., & Veen, W. (2015b). A learning model for enhancing the
student's control in educational process using Web 2.0 personal learning
environments. British Journal of Educational Technology 46(4), 780-792.
https://doi.org/10.1111/bjet.12170

Roberts, P.(2018). Developing reflection through an ePortfolio-based learning
environment: Design principles for further implementation. Technology, Pedagogy
and Education, 27(3), 313-326. doi: 10.1080/1475939X.2018.1447989




Saldafiq, J. (2015). The Coding Manual for Qualitative Researchers (3rd Ed.). SAGE
Publications Ltd.

Scott, K. S., Sorokti, K. H., & Merrell, J. D. (2016). Learning “beyond the classroom”
within an enterprise social network system. The Internet and Higher Education,
29, 75-90. https://doi.org/10.1016/|.iheduc.2015.12.005

Selwyn, N., & Pangrazio, L. (2018). Doing data differently? Developing personal data
tactics and strategies amongst young mobile media users. Big Data &
Society, 5(1). https://doi.org/10.1177/2053951718765021

Serhan, S. A. L., & Yahaya, N. (2022). A systematic review and trend analysis of

Personal Learning Environments research. International Journal of Information
and Education Technology, 12(1), 43-53.
hitps://doi.org/10.18178/ijiet.2022.12.1.1585

Song D. & Bonk C.J. (2016). Motivational factors in self-directed informal learning from
online learning resources. Cogent Education, 3(1).
hitps://doi.org/10.1080/2331186X.2016.1205838

Tu, C.H., Yen, C.J., Sujo-Montes, L., & Sealander, K. (2018). Digital lifelong-learning
literacy. In R. Papa & S.W.J. Armfield (ed.) The Wiley Handbook of Educational
Policy (pp. 551-573). John Wiley & Sons, Inc.

Valtonen T., Hacklin S., Dillon P., Vesisenaho M., Kukkonen J., & Hietanen A. (2012).
Perspectives on personal learning environments held by vocational students.
Computers and Education, 58(2), 732-739.
https://doi.org/10.1016/j.compedu.2011.09.025

Veletsianos, G. (2016). Emergence and innovation in digital learning: Foundations
and applications. Athabasca University Press.

Wong, B. & Kemp, P.E.J. (2018) Technical boys and creative girls: The career
aspirations  of  digitally  skilled youths.  Cambridge Journal of
Education, 48(3), 301-316.
hitps://doi.org/10.1080/0305764X.2017.1325443

Xu, X., Chan, F. M., &Yilin, S. (2020). Personal learning environment: An experience

with ESP teacher training. Interactive Learning Environments, 28(6), 779-794.
hitps://doi.org/10.1080/10494820.2018.1552872
Xu, X., Zhy, X., & Chan, F. M. (2020). System design of Pintrich’s SRL in a supervised-
PLE platform: A pilot test in higher education. Interactive Learning Environments.
Advance online publication. https://doi.org/10.1080/10494820.2020.1802296

Yen, C.-J., Tu, C.-H., Sujo-Montes, L. E., Harati, H., & Rodas, C. R. (2019). Using
personal learning environment (PLE) management to support digital lifelong
learning. International Journal of Online Pedagogy and Course Design, 9(3), 13-
31. https://doi.org/10.4018/1JOPCD.2019070102




Yot-Dominguez C. & Marcelo C. (2017). University students’ self-regulated learning
using digital technologies. International Journal of Educational Technology in
Higher Education, 14(1). https://doi.org/10.1186/s41239-017-0076-8

Zawacki-Richter, O., Kerres, M., Bedenlier, S., Bond, M., & Buntins, K. (Eds.). (2020).
Systematic Reviews in Educational Research: Methodology, Perspectives and
Application. Springer Fachmedien Wiesbaden. https://doi.org/10.1007/978-3-
658-27602-7 1

Zimmerman, B. J. (2000). Attainment of self-regulation: A social cognitive perspective.
In M. Boekaerts, P. Pintrich, & M. Zeidner (Eds.), Self-regulation: Theory,
research, and applications (pp. 13-39). Academic Press.

Zimmerman, B. J. (2002). Becoming a self-regulated learner: An overview. Theory Into
Practice, 41(2), 64-70. https://doi.orq/10.1207/s15430421tip4102_2




APPENDIX 1

Table. Theoretical articles with a central focus on PLE, SRL, and related concepts

Referenc  Psychologica PLE Conceptual Main
e I/ concept & interrelationship recommendation(s
educational  approach )
concept
Dabbagh SRL PLE “Specifically, PLEs require In research,
& Education the development and explore social
Kitsantas al application of  self- media use through
(2012) regulated learning skills the levels of the
because PLEs are built authors’ model
bottom-up starting with and explore how
personal goals, SRL skills impact on
information management, students’ PLE
and individual knowledge
construction, and
progressing to socially
mediated knowledge and
networked learning” (pp.
4-5)
Mclough SRL PLE “Of late, the personal Improve
lin Self-directed Education learning environment scaffolding of
& al (PLE) has emerged as a fundamental skills
Lee concept associated with and digital
(2010) the adoption of a raft of literacy, and
Web 2.0 tools that serves attention to
to integrate essential privacy issues
learning outcomes such as
lifelong learning, informal
learning and self directed
learning” (p. 29)
Rahimi & SRL PLE “It can be argued that any Developing skills in
Van Den Self-directed Education model that aims to support social media is a
Berg & al student's  control by longterm
Veen developing and applying interactive process
(2015q) Web 2.0 PLEs should (1) between students

improve the student’s

and teachers.




cognitive and Need to implement
metacognitive abilities and the  model in
redefine his or her diverse scenarios
epistemic practices (...) (4)
take advantage of the
learning affordances of
Web 2.0 tools and
technologies to design
appropriate  technology-
enhanced teaching and
learning activities and
provide opportunities for
the student to make
decisions about his or her
learning activities.” (p. 3)

Kitsantas  SRL Learning “A growing body of It is important not
(2013) technologi research  shows that only to design
es learning technologies can environments for

Mixed engage learners in self- SRL but also to

regulated  cycles  of offer students’ the

learning opportunity to

(P. 238)” choose, which in

turn can benefit
their motivation.

APPENDIX 2

Table. Empirical articles with a central focus on PLE, SRL, and related concepts
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S., Dillon learning different ICT tools year reflecting,
P., and software, Vocational showcasing
Vesisena usually social and skills, and for
ho M., software, to foster polytechnic collaborating
Kukkone self-regulated and levels and
n J, collaborative networking
Hietanen learning” (p. 732) (p- 732)
A.(2012)
Blaschke ~ Self- Social “One approach is Learning Engage
(2014)  directed  media to encourage activity learners  in
(PLE students to use Online active
mention) social media master’s learning,
Mixed actively in their degree, support and
learning and during six extend
research, opening semesters  learning




up the potential for

from 2012

them to develop the to 2013

skills they need for

creating a personal

learning

environment (PLE)

and bringing them

a step closer

toward becoming

more self-directed

learners" (p.1)
Prain V., Self- Personalise  “Student Learning “Personalised
Cox P., regulated d learning personalized activity learning
Deed C., learning  environmen learning Four depends on
Dorman t experience. secondary the expertise
J., (diferentiate Integration of schools of teachers to
Edwards d differentiation self- Australia support
D, curriculum)  regulation students’
Farrelly Educational strategies by meaningful
C., individual students” goal-setting,
Keeffe (p.661) and the
M., provision of
Lovejoy an engaging
V., Mow curriculum”
L., (p- 672)
ellings
P.,
Waldrip
B., Yager
Z.
(2013)
Scott SRL Enterprise  “Some of what Content Maijority  of
K.S., social. happens in these analysis students who
Sorokti Network spaces can be from non- used  ESN.
K.H., system (PLE purely social, such compulsory High levels of
Merrell mention) as sharing photos ESN usage cognitive and
J.D. Mixed of weddings, by students learning
(2014) babies or pets, of a presence




while other activity
can be classified as
self-regulated

learning, such as
asking for help with
a professional
project or sharing a
point-of-view about
a topic of interest
with the
community” (p. 78)

graduate
program

Lin J.-W., SRL
Huang

H.-H.,

Chuang

Y.-S.

(2015)

e-learning
environmen
t

Mixed

“It is known that
network centrality
profoundly impacts
student learning in
an SNA e-earning
environment.

Meanwhile,  self-
regulation behavior
also  profoundly
impacts student
online learning.(...)
However, exactly
how network
centrality and self-
regulation influence
learning behavior
and effectiveness in
an SNA e-earning
environment

remains contentious

“ (p- 34)

Survey
Experiment
al
procedure
University

The student
group  with
high-level
centrality and
low-level self-
regulation
more
significantly
progresses in
learning
achievement
than the other

groups. The
second
finding shows
the group
also has the
highest
number  of
students
asking for
help,
revealing
they have the
highest
system
utilization

rate.




Rahimi & SRL PLE “This student-driven Learning Students’
Van Den Self- Educational approach to activity engagement
Berg & directed personalizing Secondary
Veen learning and education,
(2015b) constructing 8-week
learning activity
environment  has
been suggested as
a necessity to {...)
and develop self-
regulated learning
competencies
among students “
(p- 235)
Lu SRL MOOC “They showed that Learning Results show
O.H.T,, (PLE a personal learning activity improvement
Huang mention) environment with a 10 weeks of
J.CH,, Mixed learning analytics University ~ engagement
Huang approach provided and outcomes
AY.Q, positive effects on of  students
Yang students’ learning who  could
S.J.H. performance”  (p. self-regulate
(2017) 2) their
processes
with learning
analytics
Abrami,  SRL Computer-  Process EPs are Learning Positive
Venkates based linked to students' activity impact on SRL
h, Meyer system (e- abilites to self- Primary and literacy
& Wade portfolio) regulate their Education  skills
(2013) Mixed learning and to participants:
enhance their students
development of and
important teachers,
educational  skills during a
and abilities, school year.




especially literacy
skills (p. 1190)

Bridgstoc
k R.
(2016)

Self- Digital
determine media
d learning Mixed

“universities  are
now tasked with
hard-toteach high-
level  twenty-first
century meta-
capabilities such as
self-regulation  of
learning,
knowledge
construction  and
synthesis, creativity,
adaptability,
information
management,
critical thinking and
digital competence
(Plomp, 2013),
along with
professional-level
disciplinary  skills
for the information
society” (p.1)

Empirical
study
Interviews
with digital
media
professional
s

Learning
related to
informal, self-
determined
learning and
communities
of practice (p.

1)

Gewerc
A.,
Montero
L., Lama
M.
(2014)

Independe  Social
nt learning
SRL PLE

Educational

networking

“This innovation is
based on the
premise of student-

centered teaching
(independent
learning, self-
regulated,

authentic and
breaking
boundaries
between formal

and informal areas)

Learning
activity
Teacher
education
program
One
semester

Among
diverse
results,
analysis show
“that the
content
elaborated
by students
has a high
level of
relevance.
This is




enriched with extremely
collaborative interesting
activities” (p. 55) given the
freedom to
delve into the
theoretical
and practical
topics studied
in class,
which is an
indicator  of
self-regulated
learning
skills” (p. 61)
Matzat  Self- Social Empirical Teachers who
u., regulated media study practice SRL
Vrieling  learning  Educational Survey in the
E.M. classroom,
(2016) are more
inclined  to
use social
media (p. 73)
Song D., Self- Online “Learning is Survey Results show
Bonk C.J. directed learning becoming among that there are
(2016)  learning  Educational increasingly  self- learners three aspects
Self- directed, open, and from in motivation
determine informal (Bonk, learning for self-
d learning 2009, 2010). websites directed
Learners have learning:
increasing  choice freedom and
over the timing, choice,
location, contents, control,
and path of their interest and
learning. As such, it engagement
is vital to examine (p.- 9 of 11)

their
goals,

learning
obstacles,

and successes when




accessing open
online content in an
informal manner”

(p.2)

Cho K., SRL Social How SRL skills were Undergradu Students  in
Cho M.-- network applied in their ate students the
H. system learning setting One experimental
(2013) (Twitter) after the training by semester group used
Mixed analyzing tweets more SRL
skills such as
planning and
reflecting
Yot- SRL Digital “Developing  this Empirical The most
Domingu technologie self-regulation cycle survey generalized
ez C, s could be facilitated SRL strategies
Marcelo Mixed by technologies” are those
C. (p-3) relative to
(2017) social support




