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ABSTRACT A personal learning environment (PLE) is known as a crucial support for educators who lead
learners through the process of collection, creation, and organization of personalized learning tools. In this
manner, the learner can interpret a variety of new tools in their own interest, which makes the learning
process easier. The PLE approach represents a considerable movement away from traditional learning,
where learners are considered consumers of information through isolated channels, particularly learning
management systems (LMSs), to a model where learners draw significant connections from numerous
resources that they choose. Thus, educational settings have implemented LMSs fully into their respective
learning contexts. In this sense, LMS is identified as a learning platform that helps learners and educators
submit assignments, share ideas, and communicate through web-based systems with numerous benefits.
Under these circumstances, self-regulation is addressed as a significant component that explains how learners
build and manage PLEs and come up with more choices; they take ownership of their own learning and
enhance self-regulated learning (SRL) practices. On this occasion, there is a belief that teachers can utilize
LMSs to shift from passive to active learning and to improve self-reflection (SR). Therefore, considering all
the above issues, the current study examines integrating a third-generation LMS to enhance learners’ SR.
This study considered PLEs by utilizing Zimmerman’s SRL model to investigate the integration of the third-
generation LMS. SR is applied in this study in the form of a pretest and posttest following the involvement of
the PLE course, which was designed and applied during the COVID-19 pandemic. Finally, the experimental
findings of the current study formulated a model of SR factors in PLEs through the LMS platform with
partial least squares structural equation modeling (SEM) before and after the intervention.

INDEX TERMS Personal learning environments, learning management systems, self-regulated learning,
partial least squares structural equation modeling.

I. INTRODUCTION
The enhancement of modern learning techniques has been
developed by adopting information and communication tech-
nologies in the education system [1]. In this manner, the adop-
tion of information has distorted the limitations of formal,
informal, and nonformal teaching techniques and face-to-face
and online education systems. Through the swift development
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of technologies and learning management systems (LMSs),
it is gradually moving toward personalized-based learning
that seeks to improve self-regulated learning (SRL). This
clearly shows that personal learning (PL) is a crucial approach
to enhancing a learner’s capability to benefit from SRL.
In this decade, the role of technology, particularly LMSs,
has changed. An LMS serves various purposes, such as the
organization of organizations, online learning and teaching
techniques, and desired results. Moreover, it is critical to
mention that an LMS is an individual aspect, as every learner
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is unique and has different capabilities, interests, and limi-
tations. Therefore, it is obvious that learners need their own
processes to seek knowledge. This process leads to the devel-
opment of personal learning environments (PLEs) and SRL
enhancement, which is the major purpose of this paper.

A. PROBLEM STATEMENT
The general concept of a learningmanagement system (LMS)
is recognized as an institutional platform that focuses only on
learners [2]. From the perspective of [3], an LMS helps to
extend the diversity of functionalities in a user-oriented con-
text. On this occasion, several researchers claim that an LMS
includes the combination of numerous services from a variety
of sources to develop a customized learning experience in
which the integration of a more personalized LMS tool is
necessary [2], [4], [5]. Fueled by the significance of an LMS
to offer personalized tools, Conde et al. believed that there are
several issues with LMSs that provide an open environment
in personalized learning, such as learners’ information tech-
niques, idea and experience sharing networks, information
sharing throughmanagement systems and identity techniques
integrated via organizations, which are utilized in learning
settings [2].

Apart from the considered components, although an LMS
balances the learner’s ability to acquire both formal and
informal learning contexts [6], [7], educators face difficul-
ties in tracking, adapting, and evaluating LMS effectiveness,
along with adapting to various new personalized tools. In the
same vein, Shaikh and Khoja consider that a lack of sup-
port for PLEs makes learning environments ineffective [8].
Therefore, driven by the significant role of PLEs and LMSs,
educators must be the most knowledgeable party, which is
crucial for learners to develop a strong and multifunctional
association between themselves and PLEs.

PLEs play a crucial role in assisting educators in guiding
learners by gathering, making, and organizing personalized
learning tools. Similarly, Moreillon believes that learners can
understand and interpret fresh tools in their own interest to
thus make the learning process easier [9]. However, learners
may face several difficulties in the PLE context, such as
managing the information presented to them due to a lack
of customization of learning materials [10]. In this man-
ner, a study conducted by Hartley shows that learners face
issues when articulating or discussing complex issues, which
PLEs may use to attract learners as a significant learning
component [10]. Fueled by the crucial role of PLEs, sev-
eral researchers have employed Zimmerman’s SRL in tech-
nologically assisted learning, such as Web.2, social media
applications, and LMSs, to transform institution-centered
environments into learner-centered environments [3], [4].
In line with the significant role of PLEs, Dabbagh and Kitsan-
tas hold that PLEs are a highly promising pedagogical theory
for learning through using social media and learners’ self-
regulating themselves [4]. In this context, several educators
lack in one or both of these areas. A study by Schaffert and

Hilzensauer reveals that many teachers are not comfortable
working with technology-driven equipment [11]. Therefore,
this is a problematic issue because if educators are not privy
to the skills needed to facilitate PLEs, then their students
will not receive the maximum number of benefits. Thus,
considering all the above issues, the current study examines
integrating a third-generation LMS into PLEs to enhance
learners’ self-regulation.

II. LITERATURE REVIEW
The development and utilization of technologies in the infor-
mation and communication sectors in educational contexts
have led to various changes in the employed tools for teach-
ing and learning progress [1]. In this context, LMSs play
a crucial role by focusing on higher institutions. Accord-
ing to Wesch, learners should not learn only in informal
environments, in particular in thematic courses with tools
that are not prepared and controlled by the institutions [12].
Therefore, to recognize these methods of learning, including
the personalization features that are unique to our new digital
age, PLEs have been announced. PLEs are defined as ways
to make people learn for the rest of their lives. However,
what occurs in them must be utilized with a consideration of
the institution [13]. Conde et al. believe that PLEs facilitate
learners’ learning progress by guiding learners to employ the
significant tools that they require and not collecting them for a
specific institutional context as an LMS does [2]. As a result,
interactions in the eventual environment have a great effect
on learning outcomes and student academic performance.

From the perspective of Dabbagh and Kitsantas, the devel-
opment of PLEs in the e-learning context through addressing
learning control and personalization problems is regularly
ignored in institutional LMSs [4]. An LMS is known as the
most crucial method and has significant impacts on differ-
ent purposes, such as the organization’s objectives, online
training strategy, and desired outcomes [14]. As stated by
Martindale and Dowdy, the LMS is considerably presented
as a vital element to emphasize that learning has an indi-
vidual aspect, as they believe that every learner is unique
and has different capabilities, interests, and limitations [15].
Therefore, it is obvious that learners need their own process
of acquiring knowledge, which leads to the development of
PLEs and the enhancement of SRL. Although LMSs were
initially framed to offer a flexible framework for advanced
learning pedagogies [15], it has been considered that LMSs
focus on institutional broadcasting tools over learner learning
tools. Under these circumstances, Dabbagh and Kitsantas
state that SRL is recognized as a skill in which learners must
comprehend how to set goals, determine what is important to
reach the goals, and how to utilize the reached goals [4].

A. PERSONAL LEARNING ENVIRONMENTS
PL is identified as one of the means of lifelong learning,
which addresses the fact that students obtain information in
different ways [16]. According to Schwartz, learners should
be provided with the flexibility to enhance their various skills
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to critically analyze information [16]. In this manner, the
idea of PLEs was initially examined by Olivier and Liber,
who address PLEs as a crucial resource for e-learning and
interactive learning environments (ILEs) [14]. In the same
vein, Kulathuramaiyer and Maurer portray PLEs as a great
help in managing information and the cognitive overload
that comes with it [17]. Lifelong learners have been defined
as having a persistent user interface to meet their needs of
with the purpose of managing their learning career [14].
According to Taraghi and Ebner andAlalwan et al., in an envi-
ronment where learners can integrate distributed resources,
applications, and tools into a single platform, this can pro-
vide individual learners with an acceptable circumstance to
develop their specific needs in a study environment that
allows people to interact within collaborative and distributed
environments [18], [19]. In this situation, PLEs are known
as an instructive approach that allows students to employ
social media to obtain an experience of enhancing self-
motivated learning in both formal and informal pedagogi-
cal contexts [4]. Many researchers have conducted different
studies and found that the PLE concept has implications for
open-access online learning, learner-based guidance, self-
direction, and self-direction issues [8], [20].

Counted as the major point of PLE research, Buchem et al.
believe that the creation of customized platforms is not the
purpose of the research conducted by focusing on obtaining
the learners’ activities in terms of their employment of tech-
nology for supporting their learning process [21]. In addition,
Van Harmelen considers that PLE plays a significant role as
a system that assists learners in managing and taking control
over the method of learning by setting their targets and com-
municating with other learners to fulfil their objectives [22].
This explanation, in the perspective of Panagiotidis, is iden-
tified as a particularly designed system that covers many
external tools and resources for developing a customized
learning experience that can be accessed individually [23],
which is consistent with the perspective of several researchers
who believe that PLEs enable learners to engage with their
peers, resources, and services in a broad context [24]. Apart
from the significant role of PLEs in learning and engaging
learners, PLEs have been challenging the traditional (LMSs.
According to Ullrich et al., an LMS should be recognized
as a suitable solution for institutions [24]. In this sense,
PLEs should ideally aim to enhance learners’ cognitive abil-
ities, redefine the pedagogical process, and integrate third-
generation LMSs to design technology-enhanced practices
and opportunities [11]. Therefore, Hicks and Sinkinson indi-
cate that it is crucial to enhance PLEs, particularly because
digital information is being developed. Thus, learners will be
able to develop their own self-reflective and learning envi-
ronments [25]; they will then need to develop and manage
their PLEs through the required tools [26], [27]. According
to Schwartz and Al-Rahmi et al., since components such as
learning progress, technology, and resources are provided to
help all learners and premiums, the outcome will be even

more interesting to students, which prompts deeper respon-
sibility and improves the results [16], [28].

B. PLES AND LMSS
PLEs help the educator guide learners via the progress
of gathering, making, and organizing personalized learning
tools [9]. In this context, Hicks and Sinkinson claim that
PLEs enable learners to utilize and customize their reason-
able individual objectives to cover their learning through the
management of the tools that they integrate, and they enable
communication among learners [25]. The combination of all
of these aspects creates a very successful learning process.
However, learners face some difficulties managing the infor-
mation presented to them, which may be due to a lack of
customization of the learning materials [10]. Yilmaz suggests
that PLEs play a significant role as an efficient approach
because they easilymanage the learning process [29]. In addi-
tion, PLEs enable learners to hold their own personal, edu-
cational records, in which the tool will grant mobility of
educational records by empowering learners to maintain their
learning space [25]. From the perspective of Ragupathi, PLEs
make it possible to promote peer and independent learning
[30]. Although education is driven by the role of PLEs, there
are still many challenges and obstacles that educators must
overcome when implementing PLEs in the classroom setting.
Not all of the obstacles are equally shared among educa-
tors, but some trends persist throughout the educational envi-
ronment. A study conducted by Schaffert and Hilzensauer
reveals that many teachers are not comfortable working with
technology-driven equipment [11]. Burns claims that teachers
can develop a positive, inspiring, and imaginative influence
on learners by personalizing their teaching skills [31].

Learning LMSs originated in the 1960s. During this
time. A learning system named PLATO was developed at
the University of Illinois. According to Mott, the system
offered computer-based learning instruction [33]. Tradition-
ally, LMSs were created to provide, manage, cover, and
examine learning tasks in a formal learning context. Accord-
ing to Mott [33], a new wave of systems is evolving to
promote teaching and learning through new modes of col-
laboration, information sharing, and social networking ser-
vices. All of the developments in the educational and training
ecosystem have exposed the conventional LMS to an increas-
ing range of challenges. From the perspective of Westphal,
the learning environment has been a transforming outcome
of technology development and resource accessibility [34].
An LMS desires to cover itself to make the environment
transformation and developmental necessities of learners and
teachers more open, individualized, social, updated, analyt-
ical, and accessible. Thus, in this sense, Broderick argues
that to enable learners to complete prepared tasks, one must
employ the instructional design factor to create a conducive
instructional environment for learners [35]. Thus, according
to Ellis, LMSs cover the following six key objectives that
are in line with the objectives of this paper: i) centralize
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and automate administration; ii) utilize self-service tools;
iii) sharply set and transform learning content; iv) develop
teaching techniques in a scalable web-based context; v) guide
and lead portability; and vi) personalize content and accessi-
ble knowledge sharing [36].

Exploring ever-larger amounts of data from educational
contexts, such as LMSs, and creating computational tech-
niques to better comprehend students’ actions and learning
environments are the main goals of educational data mining.
Numerous studies have been conducted on the learning pro-
cess of students, and as a result, many widely used frame-
works and theories that describe students’ learning behaviors
have been developed. However, themost recent focus of study
states that it is necessary to create effective models with ideas
that can be put into practice to understand student learning
practices and to influence students’ academic performance.
By analyzing fine-grained data samples gathered by LMSs
at the student level, existing studies examine various individ-
ual, emotional, and social factors related to student learning
behaviors, but they do not take into account the dynamics
of learning behaviors and do not look at the full picture of
students’ learning lives. For instance, the majority of stud-
ies on student learning behavior concentrate on particular
courses and associated academic achievement but do not
consider the fact that students usually attend many courses
at once. Therefore, it may be difficult to develop effective
teaching methods for students by using the implications and
knowledge from a static understanding of students’ learning
behavior in a single isolated course [37].

A useful approach for discovering the links buried in edu-
cational data and forecasting students’ academic success is
educational data mining (EDM). EDM is the use of conven-
tional DM techniques to address the issues that pertain to
education. EDM refers to the application of DM techniques
to educational data, such as student data, academic records,
exam results, participation in class, and the frequency of
questions raised by students. EDM has developed into a
useful tool in recent years for predicting academic success,
finding hidden patterns in educational data, and enhancing
the learning and teaching environment [38].

In order to improve the performance of the prediction
algorithms in dynamic conditions, Khan et al. added a new
learning to the prediction model. They have put forth a
novel technique called ’’learning to alpha-beta filter’’ that is
based on the alpha-beta filter and the deep extreme learn-
ing machine (DELM) algorithm. The prediction unit and
the learning unit are the two key parts of the suggested
methodology. In the prediction unit, we used an alpha-beta
filter, and a DELM is used in the learning unit. The primary
issue with the traditional alpha-beta filter is that the values
are often chosen through the method of trial and error. The
results demonstrated that the proposedmodel outperforms the
traditional alpha-beta filter in terms of results [39].

In addition, Khan et al. suggested a new prediction learning
model to boost the alpha-beta filter algorithm’s dynamic
performance. The suggested model consists of two main

parts: (1) the main prediction module, which is the alpha-beta
filter algorithm, and (2) the learning module, which is a feed-
forward artificial neural network (FF-ANN). Additionally, a
prediction method is employed in the model to forecast actual
sensor values from noisy sensor readings. The model takes
two inputs, temperature sensor and humidity sensor data.
By incorporating the feed-forward backpropagation neural
network into the innovative technique, prediction accuracy is
greatly increased, and the root mean square error (RMSE) and
mean absolute error are also decreased (MAE). The standard
alpha-beta filter method and other algorithms, such as the
Kalman filter, were used to assess the performance of the sug-
gested model. The RMSE was 38.2%, while the MAE ranged
from 35.1% to better forecast accuracy. When compared to
conventional methods, the final proposed model’s perfor-
mance results demonstrated improved performance [40].

Furthermore, Khan et al. introduced a novelMultiple learn-
ing to prediction algorithm model that employed three dis-
tinct combinations of machine-learning techniques to raise
the accuracy of the - filter algorithm. Instead of static settings,
the parameters of and were optimized in dynamic situations.
The deep extreme learning machine (DELM), the deep belief
network (DBN), and the support vector machine (SVM) were
chosen as the three different learning algorithms to be used
in the suggested system. The final anticipated outcomes were
then provided by these learned parameters after being taught
using machine learning algorithms that were customized to
the - filter method as a prediction module. The proposed
approach produced results that were more accurate when
compared to the standard alpha-beta filter algorithm [41].

C. LMSS IN PLES AND THE TREND TOWARDS
SELF-REGULATED LEARNING
SRL is a philosophical paradigm to understand the cognitive,
motivational, and emotional dimensions of learning [42].
According to Zimmerman [43], SRL has had a considerable
influence on educational psychology since the relationship
between SRL and metacognition began to be recognized.
Since then, from the perspective of Sitzmann and Ely, vari-
ous models of SRL have been addressed [42]. For instance,
Puustinen and Pulkkinen published a theoretical analysis
in 2001 that depicts the most important models developed
by Boekaerts, Borkowski, Pintrich, Winne, and Zimmerman
[44]. The fact that there are currently three meta-analyses of
SRL results is a first indicator of the evolution of SRL mod-
els [37]. The second predictor is that in the area of educational
psychology, there are already modern SRL models that did
not exist in 2001 [45]. Finally, there is a recent handbook by
Zimmerman [43] that illustrates a number of well-established
approaches to analyze SRL. According to Ernesto Panadero,
PLEs should ideally aim to improve learners’ cognitive and
metacognitive abilities, redefine the pedagogical process, and
integrate third-generation LMSs [46] to design technology-
enhanced practices and opportunities [11]. Therefore, from
the perspective of Hicks and Sinkinson [25], it is crucial
to enhance PLEs, particularly because digital information
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is being developed. Thus, learners will be able to develop
their own self-reflective and learning environments and then
need to develop and manage their PLEs through the required
tools [26]. Several studies have evaluated the association
between PLEs and SRL experimentally. For instance, in a
study conducted by Cho et al., PLE-based learning is pre-
sented as the self-regulating setting of learners who can pre-
dict their social presence [47]. Similarly, Türker and Zingel
conducted a study and organized learning resources accessi-
ble to PLEs into comprehensible learning tasks to reach set-
ting objectives to be stated as a performance of instructional
form to the forethought phase considered by Zimmerman’s
SRL model [48]. This explanation was also considered by
Mott [33]. In this sense, Dabbagh and Kitsantas developed
a three-phase system for using social media to promote SRL
in PLEs, including personal knowledge management, social
networking and communication, and information aggregation
and management [4]. As Dabbagh and Kitsantas point out,
engaging learners in personal information management prac-
tices through blogs and wikis can enable them to participate
in a self-regulated forethought learning process [4].

III. RESEARCH MODEL AND HYPOTHESES
DEVELOPMENT
This research used Zimmerman’s model [49]. The model was
used as a self-regulatory learning process system in three
stages, namely, forethought, performance, and self-reflection
(SR) [50]. Zimmerman considered that the forethought stage
process is used in PL for learning efforts (LEs) and is meant
to boost learning. He also identified the performance phase
process that is used to help in the self-monitoring (SM)
of one’s performance during LEs [49]. Finally, in Zimmer-
man, the SR phase process occurs after making an attempt
to learn and is supposed to enhance a person’s responses
to his or her results [49]. In particular, these SRs shape
forethought mechanisms and assumptions about future LEs.
Finally, a self-regulatory cycle was completed. Prior studies
provide different evidence of the relationship among the SRL
factors. However, this suggests that a theoretical explanation
of this relationship has been provided. Several studies provide
many examples of evidence for the relationship between these
factors in the learning environment [50], [51]. Given the
complexity of SRL, such an explanation would necessitate
the inclusion of multiple variables. In this manner, structural
equation modeling (SEM) is an appropriate statistical analy-
sis procedure for confirming indirect and direct relationships
among many variables while also taking into account errors
in measurement [52]. Following the utilization of SEM, path
analysis models were developed in this study, including indi-
rect and direct relationships among the observed variables.
This method was utilized by Kormos and Csizér to examine a
proposed model of the relationship among SRL factors [53].
See Figure 1.

A. SELF EFFICACY (SE)
SE is described as faith in one’s ability to prepare and carry
out the actions necessary to achieve clear goals [54]. It is a

well-known motivational construct in educational psychol-
ogy [55], and it is also a central motivational feature in most
self-regulation models, such as [49]. SE is one of the motivat-
ing elements of the forethought process in Zimmerman’s [49]
self-regulation model [56]. As considered by Zimmerman,
SE refers to learners’ views about their abilities to fulfil
a task, which has a key effect on personal processes [57].
In addition, Zimmerman considers SE as a central variable
that influences SRL, which is also according to social cog-
nitive theorists [57]. In a study conducted by Kurtz and
Borkowski, the key aspects of students’ SMwere attributed to
SE expectations [58]. Kurtz and Borkowski believed that high
SE students demonstrated higher quality learning methods
and more SM of their academic achievement than low SE
students [58]. From the perspective of Bandaura, one of the
motivating factors in the forethought process is SE [54].
However, notably, SE is not a stand-alone factor but rather one
of the multiple factors considered during the self-regulation
cycle [59]. Studies emphasize the beneficial impact of SE
on self-regulation activities during forethought, performance,
and SR and even on academic achievement [60], [61], [62].
It is indeed essential to note that SE is not only a condition
for self-regulation but also a function of it. Diseth stated that
the effects of SE can either directly affect learning strategies
or indirectly affect learning strategies by its influence on
other variables of motivation [63]. Self-motivation derives
from student assumptions about learning, including SE per-
ceptions about possessing a PL capacity and performance
perceptions about the personal effects of learning [54]. As a
result, Zimmerman suggests that students who feel self-
efficient in learning to divide fractions and plan to use this
ability to pass a college entrance exam are more driven to
practice in a self-regulatory way [64]. A study by Moos
indicates that significant monitoring and learning success
are affected by SE [65]. In addition, the study shows that
the association between SE and learning success is mediated
by the monitoring factor. The findings are additionally con-
firmed by Moos and Azevedo, where the SE of learners is
estimated as positive under these circumstances [65]. Under
these circumstances, Moos and Azevedo believe that learners
who have had little exposure to hypermedia learning can
approximate the demands of the learning domain but not the
demands of the learning community [65]. As a result, learners
first overrate their knowledge and capacity. Self-efficiency
also impacts self-assessment processes [66]. According to
several researchers, SE is a strong indicator of academic
performance [37], [64]. In addition, researchers consider
that SE has beneficial effects on self-regulation processes
during forethought, efficiency, and SR, along with learning
achievement [37], [64]. Therefore, considering all the above
explanations, this study proposes the following hypotheses to
determine the relations.

Hypothesis 1 (H1): A significant relationship exists
between SE and EF.

Hypothesis 2 (H2): A significant relationship exists
between SE and EV.
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FIGURE 1. Research model.

Hypothesis 3 (H3): A significant relationship exists
between SE and GS.

Hypothesis 4 (H4): A significant relationship exists
between SE and SM.

Hypothesis 5 (H5): A significant relationship exists
between SE and RE.

B. GOAL SETTING AND PLANNING (GS AND PL)
The forethought phase occurs before learning occurs, and
it covers two main classes that include task analysis and
self-motivation [50]. From Zimmerman’s perspective, at this
stage, learners analyze the learning activity and create par-
ticular objectives into covering this activity [57]. As con-
sidered by Pajares and Schunk [67], the PL phase helps
learners self-regulate their learning prior to encouraging
learning activities. The current study argues that GS and
PL are complementary components because PL helps learn-
ers address well-thought-out objectives and techniques to
reach the success step. According to Pajares and Schunk,
objectives are significantly identified as desired end states
to be obtained through a particular timeline [67]. Specifi-
cally, setting goals enhances the identification with the team’s
decision-making process, which impacts downstream adher-
ence to the goals [68]. Hardin et al. find that teams are
more dedicated to challenging, concrete goals than rela-
tively difficult or idiosyncratically defined ’’do-your-best’’
goals [68]. That is, the accomplishment of difficult, partic-
ipatory targets helps improve dedication to these goals [68].
At this stage, Pajares and Schunk indicate that PL takes place
in three phases, namely, setting a learning task objective,
determining strategies to achieve the goal, and defining how
much time and what resources will be required to reach
the goal [67]. Zumbrunn et al. consider teaching students

to tackle educational exercises with a schedule as a feasible
way of providing self-regulation and learning [69]. As stated
by Hardin et al., the setting of goals progress develops pro-
ductivity, fulfilment, inherent motivation, commitment in the
face of challenges and employee behavior examination [68].
Therefore, this study proposes the following hypotheses.

Hypothesis 6 (H6): A significant relationship exists
between GS and EF.

Hypothesis 7 (H7): A significant relationship exists
between GS and SM.

C. SELF EVALUATION (SE)
Learners who can evaluate their own learning independently
of teacher-centered summative assessments are more likely to
become self-regulated students [69]. According to Zimmer-
man [57], teachers may empower students to assess them-
selves in the classroom by aiding them in monitoring their
learning objectives and strategies and then making improve-
ments to certain priorities and strategies based on learning
performance. During the reflecting on results process, stu-
dents measure their performance on the learning challenge in
terms of the usefulness of the strategies that they choose [69].
Zumbrunn believes that throughout this process, students
must monitor their feelings about the learning experience’s
outcomes. Students’ future PL and aspirations are influenced
by these SRs, which clearly shows the relation between SE
with GS and PL [69]. Therefore, it can be concluded that
self-assessment refers to measures of self-assessment results
against some standard, such as previous performance, the per-
formance of another person, or a total performance standard.
Therefore, this study proposes another hypothesis as follows.

Hypothesis 8 (H8): A significant relationship exists
between EV and RE.
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D. SELF MONITORING (SM)
In the monitoring phase, students utilize multiple techniques
to make progress on the learning activity and SM the efficacy
of such strategies and their incentive to keep progressing
toward the goals defined for the task [70], [71]. Furthermore,
according to Kistner et al. if students need to be strategic, then
they must take responsibility for their learning and perfor-
mance outcomes, which self-regulated learners accomplish
by measuring their progress against learning objectives [72].
Many of the above techniques are used in the SM phase [58].
A learner must set their own learning objectives, schedule
accordingly, individually encourage themselves to achieve
their goals, concentrate their energy on the task at hand,
and use learning techniques to promote their comprehen-
sion of knowledge to self-monitor their success [58], which
clearly addresses the relation between SM and both SGs and
PL. Similarly, monitoring covers metacognitive understand-
ing, and monitoring cognition is a central feature of self-
regulation information retrieval models [73]. Thus, Butler
and Winne believe that internal feedback is provided by
successful self-regulated learners as they track their inter-
action with learning experiences and assignments and mea-
sure their progress against goals [74]. Students evaluate their
self-monitored results to an absolute baseline or previous
performance during this SE [57]. Therefore, the following
hypothesis is proposed.

Hypothesis 9 (H9): A significant relationship exists
between SM and EV.

E. EFFORT (EF)
Several self-regulation experiments have presented the EF
variable as one of the essential aspects of motivation or as
a separate variable [73]. Self-regulated learners, according
to Zimmerman, not only report SE and intrinsic motiva-
tion but also bring forward exceptional EF and persever-
ance while learning [59]. This explanation clearly addresses
the correlation between EF and SE. Zimmerman also illus-
trates the relationship between initiative and SE in which SE
beliefs influence motivation by defining how individuals set
goals and strategies for themselves, how much work they
put forward, and how long they persevere in the face of
hardship [73]. Their goals are often proposed as a means
to encourage human action and inspire people to produce
desired results [65]. Therefore, it clearly considers the sig-
nificant relationship between EF and goals, as it influences
performance through several mechanisms as stated by Ban-
dura [75]. First, goals inspire people to perform more both
cognitively and behaviorally. Goals also ensure commitment
in reaching end states, which is especially important when
goals are difficult to attain. Finally, targets implicitly boost
job efficiency by encouraging individuals to check and apply
applicable information and techniques.

F. SELF-REFLECTION (SR)
Reflection (RE) is recognized as the reflective thought that
involves critiquing deeply held beliefs of what is learned,

i.e., the higher-order processing aspect of reflective learning
that relates to comprehending course material [76]. RE is
also recognized as a move beyond material understanding
to more involved participation in learning that elicits prior
information and experience, includes challenging what has
been learned, and can require a search for alternate meanings.
In addition, RE from the perspective of Peltier et al. is cov-
ered by two main conditions, namely, student-to-student and
instructor-to-student interactions. According to Peltier et al.,
the combination of these two conditions addresses the ulti-
mate success of the educational process [77]. Under this con-
dition, all members of the learning community are inspired
by and in harmony with their teachers and fellow students and
encourage them to experiment with new ideas. This model is
selected by the current study, as shown in the relationships in
Figure 1.

IV. RESEARCH METHODOLOGY
A pre-experimental design (one-group pretest-posttest
design) is utilized in this study. A one-group pretest-posttest
design is known as a type of research method that is most
often utilized by behavioral researchers to examine the effect
of a treatment or intervention on a given sample [78]. In this
study, one experimental group was involved as the pretested
(O1) group, which was exposed to the PLE-based course
model as the treatment (X1). After conducting the pretest,
the same group was selected for utilizing the posttest (O2)
to examine the proposed model. This study was conducted
in a particular time period (eight weeks) as follows. In the
first week, the PLE course model was introduced to the
teacher, followed in the second week by the introduction of
the PLE course model to the students. This was followed
by the third week when the pretest was conducted on the
students. Afterwards, the applied PLE course-based model
was conducted during week four. The PLE course model
was continued until week seven. Finally, the posttest was
performed during week eight to evaluate the students’ self-
regulation.

A. SAMPLE SIZE
The designed survey in this study was conducted on total.
Previous literature has provided recommendations for the
minimum sample size required to perform certain analy-
ses. Thus, this study followed [79]. It is recommended that
PLSSEM users who are not methodological researchers use
the inverse square root method for the minimum sample size
estimation in the early stages of their research design. These
researchers will generate estimates that are both reasonably
precise and safe by using both normal and nonnormal data.
According to [80]’s analyses, their estimates will always be
slightly larger than the true minimum sample sizes needed
but not by much, which puts light demands on data collection
beyond what is needed. As a result, in accordance with [80],
the sample size of this study was kept small to be simpler (by
relying on a simple equation), is also fairly precise, which
results in small overestimations and is ’’safe’’ in its slight
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imprecision; thus, the sample size of this study was seventeen
students.

B. THE PARTICIPANTS AND DATA COLLECTION
The experiment was conducted on convenience samples
because of their availability and easy accessibility. A non-
purposing sample was utilized to select 17 participants out
of the population of 8th-grade students in government sec-
ondary schools in Saudi Arabia in 2019. However, the
progress of blended learning and face-to-face learning has
faced some limitations because of COVID-19. For the pur-
pose of this study, 17 pretests were distributed, all of which
were answered under the teacher’s supervision. In addition,
all 150 students attended the PLE course-based program.
After school was postponed due to the COVID-19 pandemic,
only 17 students completed the posttest. Therefore, a man-
ual analysis of the total of 17 pretests and posttests was
completed, which is an acceptable sample size in PLSSEM
according to Marcoulides and Saunders and Privitera and
Delzell [81], [82].

C. INSTRUMENTATION
The self-regulation of learning self-report scale (SRL-SRS)
was utilized by this study for different components, includ-
ing PL, SM, assessment, meditation, EF, and SE [83]. This
instrument was utilized to investigate the self-regulating pro-
cesses of the learners. The current study investigated PLEs
as a measure of self-regulation. The SRL-SRS was used in
this research for PL, SM, assessment, RE, EF, and SE, all
of which, according to Toering et al., are essential aspects
of learning. The SRL-SRS helps to evaluate learners’ self-
regulating processes. In a study conducted by Toering et al.,
which utilized the SRL-SRS, the adoption of the instrument
was guided by the components related to the six subscales
of PL, SM, EV, RE, EF, and SE [83]. The instrument was
first translated into Arabic and then reverse-translated [84].
The items were translated by two bilingual translators from
English into Arabic. Two independent translators who were
fluent in both languages translated these interpretations from
Arabic to English without using the original scale.

V. THE PLE-BASED COURSE
A. THE CONTEXT OF THE TREATMENT
The intervention of this study was based on the PLE-based
course. First, self-efficacy in goal-setting tasks was applied
by encouraging the students to set the goals and strategy
instruction and the contents for the first lesson for each unit
(see Figures 2 and 3).

In this research, the context of the PLE-based course
involved the experimental distance group, where the students
in the experimental group were introduced to the PLE-based
course during the 2nd semester of 2020. The researcher
applied a systematic instructional system design approach
called ADDIE. ADDIE is a sequence of five stages that
must be followed logically for each phase to provide input

FIGURE 2. Goal setting tasks.

FIGURE 3. Selecting the main library.

for the following phase [85]. ADDIE provides a strategy to
create and design instructional courses in education. In the
process, each phase is informed by rapid prototyping to obtain
the instructors’, students’, and any targeted users’ feedback
needed for the next phase [86]. First, in the analysis phase,
as the first andmost significant phase, a needs analysis should
be implemented at the start of any development effort to
decide whether the course is required to fill a gap in the audi-
ence knowledge skills and to determine whether the course
design is the best way to deliver the course. In this regard, the
researcher collected the data from the first phase of the study
(assessment phase), topic content, learning outcomes, and
student background. A target audience analysis is considered
to be a crucial step.
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FIGURE 4. Browsing the public library.

B. THE COURSE DESIGN AND DELIVERY OF THE PLE
The course design and delivery of the PLE course are influ-
enced by the outcomes of the students’ characteristics and
their learning context and access to technology regarding the
platform that was implemented in the study, which is Future
Gate (FG). The second is the implementation phase, where
the developed course is put into action, and the final product
is presented to the target audience. The implementation phase
consisted of two main steps according to Watson: installation
and the distribution and management learning activities [87].
This study took place during the COVID-19 pandemic. Thus,
all classes were conducted online. The instructor met with the
learner online by using ZOOM software a few times before
conducting the experiment. Before and during the actual
online course, online meetings were put into action to intro-
duce the learning system to ensure that the learners were well
prepared and familiar with the learning system.Moreover, the
learners were asked to create and sign up for the FG platform
during these online meetings with an assistant from the lab
technician to ensure that all learners had an accepted account
to participate in the FG platform. Third, in the design phase,
the researcher prepared the course outlines, user interface,
menus, and guidelines by referring to the Curriculum book
of the Arabic course according to the topics mentioned in the
book. Thus, in this section, the researcher elaborated on the
interface and all menus needed for both students and teachers
who used the FG platform. Additionally, a proper framework
was chosen to design the PLE-based course. The main menu
of the Future Gate platform is shown in Figure 5.

C. THE THEORETICAL BASE OF THE COURSE
The theoretical base of the course focused on enhancing self-
regulated learning through PLEs. The theoretical framework
of the study was based on the following three theories: i) the
theory of constructivism originated by Savery andDuffy [88];
ii) the theory of PLE originated by Schaffert and Hilzen-
sauer [11]; and iii) the theory of self-regulation originated by
Zimmerman [54]. Central to the theory was the responsibility
of the learner to determine the contents, goals, and evaluation
decisions of the learning program. Fourth, the development
phasewas the actual production and assembly of thematerials
of the planned system from the design phase. This phase
began once the design phase was completed. The researcher

FIGURE 5. Main menu of the future gate platform.

transformed all products from both the analysis and design
phases into the learning system. In this stage, the content
was produced. The content varied considerably, depending
on the available resources. For example, some of the content
consisted of only simpler materials (i.e., those with little
or no interactivity or multimedia, such as structured PDF
documents), which can be combined with other materials
(e.g., audio or video files), assignments and tests. In this
situation, storyboard development and the development of
media and electronic interactions would not be conducted.
Finally, in the evaluation (EV) phase, the online courses could
be evaluated for specific EV purposes. These evaluations
might be to evaluate the learners’ reactions, the achievement
of learning objectives, the transfer of job-related knowledge
and skills, and the impact of the project on the organization.
According to Watson, EV is a constant process that starts
from the beginning of the project until the end. Accordingly,
feedback from the learners through post questionnaires was
gathered in this phase [87].

VI. RESULT AND ANALYSIS (BEFORE INTERVENTION
MODEL ANALYSIS)
A. MEASUREMENT MODEL (BEFORE INTERVENTION)
TheCronbach’s alpha (CA) reliability coefficient was utilized
in this study to evaluate the reliability of the factors that
influenced SRL without the intervention of the PLE course
based on three conditions. As stated byHair et al., the variable
indicesmust be less than 0.80, and the validity outcome in this
study was found to be 0.7 [89], [90]. In addition, as claimed
by Fornell and Larcker, each construct’s average variance
extracted (AVE) must be equal to or greater than 0.5 [91].
They also claimed that each construct’s AVE square root must
be greater than the interconstruct correlations (IC) for a factor.
Therefore, a report by Fornell and Larcker stated that the con-
struct must be greater than the standard of 0.5 [91]. Regarding
the explanation, the factor loadings in this study are defined
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TABLE 1. Outer loadings.

TABLE 2. Construct reliability.

according to Table 1. In addition, the measurement model is
portrayed in Figure 2.

1) CONSTRUCT RELIABILITY
As suggested by Fornell and Larcker regarding factor check-
ing, this study examined the composite reliability (CR) [91].
The findings of this study presented values that were consid-
ered greater than the standard value (0.7 for CR and 0.5 for

AVE), as illustrated in Table 2. However, based on [91],
to increase the CR, indicators with outer loadings between
0.40 and 0.70 were removed from the scale.

2) DISCRIMINANT VALIDITY
Discriminant validity (DV) is explained to present the differ-
ences among sets of concepts and their indicators. From the
perspective of [87], the entire constructs’ DV was considered
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TABLE 3. Latent variable correlations.

TABLE 4. Hypothesis testing.

to have values greater than 0.50 and to be significant at
p = 0.001. Furthermore, [88] stated that the AVE square root
as presented by a single construct’s itemsmust be less than the
correlations between the items in the two constructs. Accord-
ing to this explanation, the outcomes of DV are presented in
Table 3.

3) STRUCTURAL MODEL (BEFORE INTERVENTION)
After conducting the first phase, this study utilized the boot-
strapping method with the aim of examining the normality of
the data in the second phase. In this process, a large number of
subsamples (n = 5,000) were taken from the original sample
with the purpose of checking for errors. As illustrated in
Figure 3, the findings offer the path coefficient values and
the T values to present the importance of the measurement
model, as illustrated in Figure 4.

According to the presented information in Table 4, the
findings of this study addressed the first hypothesis (H1)
through a positive and significant relationship between SE
and EF (β = 1.12, t = 25.17, p < 0.001). Therefore, the
findings show that students’ SE significantly affects their EF.

To address the second hypothesis (H2) in this study, the
findings portrayed the relationship between SE and EV
(β = 0.75, t = 48.38, p < 0.001).

To present the findings according to the third hypothe-
sis, a positive and significant relationship between SE and
GS was presented. The analysis findings were β = 0.69,
t = 22.144, and p < 0.001.

The fourth hypothesis proposed in this study was rejected
based on the results of β = −0.03 t = 1.01, and p > 0.001.
The fifth hypothesis was predicted to show a significant and
direct effect between SE and RE. The findings showed β =

−0.34, t = 6.84, and p < 0.001, which supports hypothesis
(H5) and states that SE influenced students’ RE.

The sixth hypothesis (H6) proposed in this study pre-
sented a direct and significant relationship between GS
and EF through the results that supported this relationship
(β = 0.349, t = 9.633, p < 0.001).

The proposed seventh hypothesis presented a direct rela-
tionship between GS and SM as the findings considered β =

0.877, t = 27.51, p < 0.001.
The eighth hypothesis (H8) showed a significant and posi-

tive relationship with SM (β = 0.241, t= 13.876, p< 0.001).
Furthermore, the ninth hypothesis showed a positive and

significant relationship between EV and RE according to the
findings (β = 1.12, t = 25.171, p < 0.001), which supported
the hypothesis.

B. AFTER INTERVENTION MODEL ANALYSIS
The reliability of the factors that affect SRL with the PLE
course-based intervention was examined via the same tech-
niques as before the intervention. The construct was above
the standard of 0.5. The factor loadings are shown in Table 5.
Figure 5 illustrates the measurement model.

1) CONSTRUCT RELIABILITY
The research then went on to the next phase, which looked
at the CR via the same model that was utilized before the
intervention. According to the results, Table 6 shows that the
values were higher than the normal value (0.7 for CR and
0.5 for AVE).

2) DISCRIMINANT VALIDITY
After examining the CR and AVE, this study evaluated the
DV. TheDV in this study portrayed the square root of the AVE
with each hidden variable in the addressedmodel. In addition,
as shown in Table 7, the latent variable correlations are pre-
sented to verify the normality of the DV.

3) STRUCTURAL MODEL (AFTER INTERVENTION)
This study utilized bootstrapping to evaluate the normality of
the data. Thus, a large number of subsamples (n = 5,000)
were taken from the original sample for error checking. The
findings addressed the path coefficients in Figure 6, and the
T values are defined in Figure 7.
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FIGURE 6. Before intervention measurement model.

FIGURE 7. Path coefficient results.

The findings based on the proposed first hypothesis (H1)
considered a positive and significant relationship between SE

and EF (β = 0.588, t = 16.503, p < 0.001). Therefore, the
students’ SE significantly affects their EF.
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FIGURE 8. Path coefficient T values.

FIGURE 9. After intervention measurement model.

The findings to address the second proposed hypothesis
(H2) supported the relationship between SE and EV (β =

0.44, t = 10.94, p < 0.001).

The third hypothesis proposed that SE and GS have a direct
and significant relationship, as the results showed that β =

0.87, t = 92.68, and p < 0.001.
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FIGURE 10. Path coefficients results.

FIGURE 11. Path coefficients T values.

The fourth proposed hypothesis addressed a direct and
significant relationship between SE and SM, as the results
showed that β = 0.7 t = 19.24, and p > 0.001.

The fifth hypothesis addressed a direct effect between SE
and RE because the results showed that β = −0.540, t =

13.766, and p < 0.001.
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TABLE 5. Outer loadings.

TABLE 6. Construct reliability.

The sixth proposed hypothesis showed a direct and signif-
icant relationship between GS and EF (β = 0.33, t = 7.9,
p < 0.001).

The findings of this study to address the seventh hypothesis
proposed a direct relationship between GS and SM, as the
results showed (β = 0.22, t = 5.71, p < 0.001).
The relationship between SM and EV according to the

eighth hypothesis was proposed to be significant and direct

because the results showed that β = 0.506, t = 12.70, and
p < 0.001). Finally, the ninth hypothesis showed a positive
and significant relationship between EV and RE according to
the addressed results (β = 0.39, t = 9.63, p < 0.001).

C. FINDINGS AND DISCUSSION
This study provided two significant contributions to PLEs
through the LMS platform andmodeled the relations between
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TABLE 7. Latent variable correlations.

TABLE 8. Hypothesis testing.

the SRL factors after a PLE intervention. The findings of this
study confirmed that PLEs have a positive effect on students’
SRL skills. The findings were in line with the perspective of
Mott [33], who suggested that enhancing PLEs as learner-
created and administered resource matrices can help learn-
ers develop their metacognition and self-regulation, which
results in more positive learning experiences for learners.
In addition, the findings of this study are consistent with
the perspectives of several researchers that have addressed a
positive and significant impact among the SRL factors [43],
[47], [57], [60], [61], [64].

However, some of the relationships were confirmed after
the intervention of PLEs. Accordingly, this study indicates
that applying the 3rd generation LMS as a platform in
PLEs develops students’ SRL skills. According to Zimmer-
man [44], SE is not an isolated factor in the forethought
phase; rather, it impacts a wide variety of factors in the self-
regulation phases. In the same vein, the findings of this study
portrayed SE as a key variable that affects SRL. In addition,
several studies outline the beneficial impact of SE on self-
regulation, including forethought (GS), performance (SM,
ring SE), ion), and SR (reflection). In line with the perspec-
tive of Zimmerman [43], the findings of this research also
indicated that SE shows a positive and significant impact on
goal setting, EF, SE, and RE. This is in contrast with the
findings of this study that demonstrated the effect of SE on
SM to be insignificant, although after the intervention PLEs,
the findings improved and showed a positive impact, which is
also in line with a study conducted by Kurtz and Borkowski
who found that students’ perceptions of self-efficiency have
proven to be associated with students’ SM [58]. In addition,
according to Kurtz and Borkowski, students with high SE
demonstrate a greater SM of their academic achievement
than students with low SE [58]. Furthermore, the findings
of this study are consistent with the findings of a study
conducted by Moos and Azevedo, who showed that the rela-
tionship between SE and learning performance is mediated
by monitoring [65]. The findings further suggest that GS and

preparation are related processes, with PL aiding learners in
creating well-thought-out goals and plans for progress. This
explanation has been supported by several researchers [63],
[64]. More specifically, the findings of this study proved that
goals to stimulate human activity and inspire people to attain
successful results are recommended, which is in line with the
perspective of Hardin et al. [68]. Under these circumstances,
this study showed a positive impact of GS on performance
phase factors, which are covered by SM and EF.

According to the findings of several studies, successful
learning is based on self-regulation balancing with educa-
tional PL [59], [67], [68]. Furthermore, when they monitor
their interactions with learning experiences and assignments
and evaluate progress toward goals, successful self-regulated
learners produce internal feedback [69]. Students’ self-
monitored performancewas compared to an absolute baseline
or previous performance during this SE [60]. Similarly, in the
current study, the findings indicate that SM has a positive
effect on SE. In addition, the findings portrayed the posi-
tive impact of SE on students’ RE, which is similar to the
perspective of Hadwin and Winne who argued that learners
are eager to be self-regulated when they can assess their own
learning [71].

VII. CONCLUSION AND RECOMMENDATIONS FOR
FURTHER STUDIES
Therefore, according to the findings and discussion, this
study claimed that enhancing SRL skills by using PLEs
would be crucial in the education system. Furthermore,
regarding the findings of this study, it can be considered that
all the stated hypotheses were accepted after the intervention
of PLEs. Therefore, the contributions of this study are as
follows.

• The impact of SRL factors before and after PLEs inter-
vention should be modeled.

•The use of PLEs in a learning context should enhance stu-
dents’ SRL skills. In addition, this can improve components
such as goal-setting skills, EF, self-monitoring, SE, and RE
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and can emphasize the effect on SE improvement and effect,
among other factors.

• Educational institutions are advised to integrate the 3rd

generation as a PLE platform.
Although this study offered several significant points,

it also has its own limitations, which may offer some signif-
icant recommendations for further studies to be conducted.
The first limitation refers to the sample size, which was lim-
ited due to the COVID-19 pandemic. This study recommends
that further studies work on a larger sample to obtain gener-
alizable findings. Second, the current research was restricted
to a single country. It is recommended that further studies
be conducted on several learners from different regions and
societies to overcome the limitations and expand the reach
of new findings. Finally, the findings of this study suggest
that further studies could work in the vast context of PLEs.
For instance, further studies may be conducted on the LMS
as a PLE platform. Further studies could also focus on the
implementation of PLE platforms to enhance learners’ self-
regulation skills to obtain more generalizable findings.
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