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1. INTRODUCTION

The use of the internet and technological devices in education were elevated to a whole new level
when the COVID-19 disease hit the shore of every corner in the world. Due to how fatal and contagious the
disease could get, the whole world resorted to a pandemic and many things were impaired; education being
one of them. During the pandemic, the use of technological devices and online platforms were addressed
tremendously with great and immediate efforts by many educators, parents and students alike. Such efforts
had resulted in various pros and cons while certain terms and approaches that were once overlooked and
deemed unpopular, had literally began to take over education by storm. For instance, the terms such
technology-based learning (TBL) and self-regulated learning (SRL) among students.

Technology-based learning and self-regulated learning are two different terms that are moving side-
by-side especially in education during the COVID-19 pandemic. It was inevitable and clear that these terms
play significant roles in ensuring education can continue to carry on even when borders, gates and doors were
closed to contain the COVID-19 disease. Additionally, the use of SRL in a TBL setting remained scarce and
there are not many studies done on combining both terms, particularly in a large time frame such as the
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pandemic. The pandemic managed to stretch an almost two-year time span for digital and virtual education to
take place hence, the researcher believes that a collective study on what teachers think and perceive of such a
condition should be comprehensively presented. Therefore, to collect and review a list of appropriate and
significant articles pertaining the issues of TBL and what affect SRL among students during the pandemic, a
SRL using the PRISMA 2020 checklist has been used to corroborate the study. A more detailed explanation
on the matter is found in the methodology part in this paper.

One of the most significant terms to emerge about education during the pandemic, and possibly
post-pandemic, is TBL. This term refers to the use of digital technologies and applications that allow
electronic displays, storage and transmission of information to improve learning within a wide range of
contexts [1], [2]. Besides that, TBL also serves as a great catalyst for effective, interactive and sustainable
teaching and learning experiences [2]. A distinguished example of TBL would be the use of the internet to
conduct teaching and learning processes such as online classes, the use of videos, digital audios, music and
visuals for teaching and learning practices, digital applications such as social networking sites, e-dictionary,
e-books and many more.

According to Martin et al. [3], initially, the suitability and appropriateness of TBL was leaning more
towards older learners due to factors such as practicality, affordability and self-regulated learning. But
considering the ill situation the world was facing, there were close to no other suitable and more effective
methods for education to carry on besides taking or moving it to the virtual world. Nevertheless, the
researcher agrees with a particular prior study stating that by integrating TBL into the teaching and learning
routine, other forms and dimensions of education can be seen and achieved henceforth, transforming both
teachers and students’ roles significantly [3]. For instance, learning through the use of educational videos,
preparing pre-recorded materials, manipulating moving images, virtual interactions such as comments,
emojis, likes and dislikes, and many more. Therefore, education stakeholders such as teachers, parents and
students should understand and admit that the digital setting of teaching and learning experiences is the new
and probably the most effective way to maintain borderless and sustainable post-pandemic education.

Many schools across the globe were forced to close their gates and take education virtually using the
internet. Online classes and digital connection between teachers, students, and parents were the only means
for education and curriculum to flow during the pandemic. The use of technological devices and digital
resources were apparent and widespread because that was deemed to be the quickest and effective solution
for the then, emergency education. Due to the direct and total implementation of technology in education,
teachers and students had to rely mostly on technological infrastructures, willingness to adapt technology into
teaching and learning process, and the essential communication between teacher and parents [4].

Other than that, there was also the issue about schools in the rural areas which either have limited
usage or access to technology-based education. Students who are able to access formal education through
digital devices or otherwise were reported to have their own pros and cons. Most of the time, in the setting of
technology-based education especially amidst a condition such as the pandemic, students were given the
chance to self-regulate their learning and perhaps, learn even better [5]. But at the same time, attendance and
motivational problems also emerged and became an issue in that particular period. Other contributing yet
significant factors worth mentioning about schools during the pandemic is the lack of physical and social
interaction between students which sometimes hinders mutual understanding, commitment and learning.
There was a study suggesting that digitalized education like online classes, e-assessments and whatnot was
not the proper solution as they were considered ‘new’ and impractical which resulted in the communities not
preferring technology-based education; for instance, TBL [3]. Nevertheless, it is vital to understand that there
are complementary terms and solutions for TBL to have a prevalent place in the post-pandemic education.
With proper studies, education stakeholders and other affected community should see how schools during the
pandemic were taken care of, and how the solutions bring about fruitful results for determining future
educational trend and scenarios.

With the rapid advancement of technology-based education during the pandemic, a complementary
term had also come into picture and that was students’ SRL. Self-regulated learning can also be known as
self-autonomous learning involving active processes among students that understand the concept of learning
to learn whether it is a direct and conscious effort or otherwise [6]-[8]. The dominant features that identify
SRL attributes among students are: i) the ability to realize one’s responsibility in learning; ii) setting goals in
learning; iii) controlling his or her emotions and behavior in learning tasks; and iv) openness to curiosity,
autonomy and self-reflection during learning [7]-9].

During the pandemic, SRL among students was viewed to be one of the most influential factors that
contribute to the success of education flow. Most of online interactions and tasks assigned by teachers were
done by students remotely in their own bedroom or respective houses where students would steer their own
learning [10]. However, without physical connection and communication between both teachers and students,
it was unlikely that students were truthfully participating and learning during online classes. So, how does
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one tell if the students learned and participated in the lesson? One of the ways to tell was through their SRL
characteristics like assignment submission, responsive two-way virtual communication and their interactive
virtual exchanges in various online applications used by the teacher [9], [11]. According to previous studies
[11]-[13], students who have good SRL attributes would most likely excel and benefit from online learning
environment. Therefore, in order to achieve and embrace TBL as a potentially trendy yet significant part of
post-pandemic educational scenario, students’ SRL should be one of the imperative topics that should be
focused on among education stakeholders.

To sum up, it is important to understand TBL and SRL before venturing into a ‘new’ and possible
form of post-pandemic education. It is undeniable that the COVID-19 pandemic was an eye-opener on how
crucial and significant TBL can be especially in the future times. In fact, it might be one of the ways to
counter similar situations or other unprecedented circumstances that can restrict education flow from
happening. To further explore the matter of TBL and SRL, a SLR was conducted based on the views and
perspectives of teachers as a part of the effort to embrace post-pandemic educational scenarios. On a
complementary side note as well, the purpose of this paper is also to set up a bench mark on how the topics
of SRL and TBL are widely significant and discussed within the education field, especially during the
COVID-19 circuit break. Not forgetting too, this paper attempts to contribute to a more comprehensive
teachers’ perception on the topic of SRL and TBL while predicting a more general yet common elements to
look into when deciding a similar solution or perhaps, improved education in future times. All in all, this
paper will be highlighting and answering on the following questions: i) What are teacher’s perceptions on the
factors affecting student’s SRL in a TBL setting?; ii) What are teachers’ perceptions on the effectiveness and
the necessity of TBL in fostering SRL among students?

2. RESEARCH METHOD

This systematic literature review was done based on PRISMA 2020 checklist [14] together with the
implementation of comparative research design. The PRISMA 2020 is a great tool to identifying reports,
reviews, and results of particular articles for the purpose of selecting appropriately significant ones for the
content of a SLR. As the aim of this paper was to investigate teachers’ perception on students’ SRL through
the implementation of TBL, multiple sources of information from various references were analyzed and put
together to describe an overall view and conclusion on the matter. By reviewing a filtered array of articles,
the things that were mainly taken to describe teachers’ perception were accessibility of digital educational
resources, online teaching and learning competencies, and lastly, students’ motivation and safety through
parent’s involvement. This paper also conceptually analyses the significant constructs and patterns that
appeared within the pool of information to explain and predict how education directs and evolves itself
through different dimensions. The entire process went through four phases: identification phase, screening
phase, eligibility phase and inclusion phase. These phases will be further elaborated in the sub-sections.

2.1. ldentifying phase

The selected electronic databases for this study were the education resources information center
(ERIC) and Google Scholars. Both of these websites serve as safe electronic libraries for scholarly literatures
which are free and accessible by students, teachers and researchers alike. There are tons of articles available
from different publications, range of years, and other significant filters and such. For this paper, the search
range was limited to a four-year range which was between the year 2019 to 2022. The keywords used to
search for articles are shown in Table 1, while other additional yet significant criteria are shown in Table 2.

Table 1. Keywords used to search for related articles
Databases Keywords
ERIC (“Student’s self-regulated learning” OR “Technology-based learning” OR “online learning” OR
“student’s learning strategies” OR “student’s online accessibility” OR “education during
pandemic” OR “online methods”) AND (“Teacher’s perspective”)
Google (“Student’s self-regulated learning” OR “Technology-based learning” OR “online learning” OR
Scholar “student’s learning strategies” OR “student’s online accessibility”) AND (“Teacher’s perspective”)

Table 2. Inclusion and exclusion criteria

Criterion Inclusion Exclusion
Type of article Journal article Book, book chapter, proceedings
Year 2019-2022 Years before 2019
Language English Non-English
Peer review Peer-reviewed Non-peer-reviewed
Perspective Teachers Parents, students, school leaders
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2.2. Screening phase

During this phase, the identified articles will go through the process of eligibility. Before doing so,
the articles were further screened to find duplicates and retrievable records. Duplicates are similar articles
that can be found on multiple online scholarly libraries. These duplicates were identified and removed from
the total number of articles found while the remaining ones were further examined to determine out-of-scope
articles and retriable ones for the study.

The next process in the screening phase was the eligibility part. This was the process where the
identified articles were further filtered based on criteria set in Table 2. By checking on the eligibility of the
identified articles, data used for this study was ensured to be rigorous and more reliable. This was done by
referring to the inclusion and exclusion part of the articles where criteria such as type of article, year,
language, peer review and perspective were given close attention while reviewing the articles.

2.3. Inclusion phase

As for the inclusion phase, gathered articles must be journal article type, published within the four-
year time frame of between 2019 and 2022, having or using English as the language of the article, been peer-
reviewed and, viewed from the perspective of teachers. On the other hand, the excluded articles include those
that were not journal articles such as books, book chapters, and proceedings. Articles that dated back before
the year 2019 and those that were using other languages than English were also rejected. Finally, articles that
were non-peer-reviewed and conducted from the perspective of students, parents and school administrators
were excluded. A clearer representation of all the phases can be seen in Figure 1.
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Figure 1. PRISMA systematic review [12]

3. RESULTS AND DISCUSSION

The result of this systematic literature review will be further elaborated in this section. After going
through all of the four phases in selecting the appropriate articles for this study, various views from different
research articles were put together to find consistent constructs and patterns to answer the research questions.
Previously, there are many articles discussing on the matters of education during the pandemic. Nonetheless,
after comparing all of the articles to one another, the profound points that occur across all of the selected
articles include the accessibility of technological infrastructure, digital readiness and competencies among
teachers and students, and parent’s involvement in student’s remote learning.

Based on Table 3, the ratio of articles discussing on the matter of accessibility, readiness and
competency, and parent’s involvement is 27, 32, and 16 respectively. Other than that, there is also the matter
of effectiveness and necessity of technology integration as part of student’s SRL in determining the trend of a
post-pandemic education scenario. However, this particular construct was not included in the table as it does
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not serve as a factor affecting student’s SRL but rather, a general view on how teachers perceive the need for
TBL to occur more in future times. Considering that the COVID-19 pandemic had ‘coincidentally’ enabled a
massive use and shift of traditional face-to-face education to the virtual world, it is imperative to see and
understand how the integration of technology shapes the post-pandemic education scenario among education
stakeholders. Table 4 shows the breakdown of numbers of articles discussing on the effectiveness and
necessity of TBL for student’s SRL.

After identifying, analyzing, and comparing the content of each article, this section will provide a
thorough discussion about the constructs and general teacher’s perceptions on student’s SRL as an effort to
embrace a possible post-pandemic educational scenario. Additionally, one of the biggest results of the
comparative study is almost all selected articles have a similarity on the factors affecting students’ SRL in a
TBL setting, specifically during the COVID-19 pandemic. This comparative study can be seen in Table 3
where it was identified, generalized and concluded significantly that the factors constantly affecting SRL in a
TBL setting are the accessibility, competency and parent’s involvement. Plus, this SLR presents a study on
the significant link between TBL and SRL particularly in a big time-frame such as the pandemic. All in all,
the factors which make up the whole study will be further elaborated with the focus specifically aimed on
answering the two research questions identified for this paper.

Table 3. Aspect of teacher’s perspective on the factors affecting student’s SRL in a TBL setting
Stud Perspective
Y Accessibility Readiness and competency Parent’s involvement
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Table 4. Teacher’s perspective on the effectiveness and need for TBL to foster student’s SRL

Construct Perspective Number of research articles Study
Effectiveness and Positive 27 [15], [18], [22]-[25], [27], [28], [30],
necessity of TBL [32]-[39], [41]-[44], [46]-[50], [52]
Negative 1 [21]
Mixed 7 [17], [19], [25], [29], [40], [45], [51]
Not stated 4 [16], [20], [26], [31]
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3.1. Research question 1: What are teacher’s perceptions on the factors affecting student’s SRL in a
TBL setting?

During the COVID-19 pandemic, the use of TBL in various online platforms were tremendously
addressed. Teachers and students agreed that there was no escaping the fact that education needed to shift
from physical classes to virtual classes [15]-[17], [26], [29], [31], [47]. Due to such a condition, there were
limitations that hindered learning from occurring within the normal norm such as physical interaction, face-
to-face exchanges, doing collaborative hands-on work, and so many more. Students had no other choice than
to stay at home and use any means necessary to catch up with their learning through the use of digital devices
such as mobile phones, laptops and computers. On the other hand, teachers were also not able to present
themselves virtually to really deliver knowledge and the necessary skills as clearly as possible compared to
physical classes. This was where student’s SRL came into the picture. Students on the other end of the line
had to use their own methods of learning in order to get the best they could from online classes [17], [19],
[35]-[41]. Furthermore, those papers suggested that student’s SRL actually played a vital part in ensuring
that what was delivered by teacher, was learned effectively by students regardless. Additionally, based on
Table 3, there is a general pattern to what factors occur more prominently across all selected articles
regarding the usage of TBL settings to foster education. These factors have been identified and characterized
as accessibility, readiness and competency, and parent’s involvement.

3.1.1. Accessibility to TBL and digital resources

Based on the result of the collected research articles, there was a total of 20 research articles that
discussed the topic of accessibility. Accessibility in the term of student’s SRL would simply mean student’s
capability to tap into a condition and acquire knowledge with or without the facilitation of a teacher or
parent. If the scope was narrowed down within the idea of TBL, teachers, parents and schools were the ones
responsible to create an environment for students to be well-accepting of the particular situation of the
COVID-19 pandemic, and the shift to digital educational platforms is more vital than ever. Nonetheless,
teachers perceive the accessibility to TBL and digital resources as important so that students can be easily
stimulated, motivated and endorsed to participate in their learning be it directly or otherwise. Infrastructures,
gadgets, internet connection, digital resources and teaching materials were some of the major factors that
affect student’s SRL in TBL [19], [26], [43]-[45], [48]-[52]. Furthermore, inadequate or unstable internet
connection would hinder live-streamed lessons, absence of digital devices would demotivate students from
attending online classes, little to less teaching and learning materials available online made learning dull and
incomplete, rural places having no access to electricity let alone the internet, and so many more.
Nevertheless, without the right accessibility to TBL and digital resources, student’s SRL became a bit
challenging to foster and that itself was a struggle on its own.

On the flip side, teachers also concluded that with proper and adequate accessibility to TBL and
digital resources, student’s SRL can manifest and became a profound matter in determining learning
successes. Proper and adequate accessibility would involve stable internet connection among teacher and
student during online class, free and retrievable learning resources such as videos, flashcards, exercises,
digital textbooks, recordings and whatnot, and good electronic devices which are suitable for teaching and
learning purposes. Regardless, a good accessibility to TBL played a significant part in promoting SRL among
students. This finding is also consistent with [25], [26], [35], [43], [52] as student’s experience better
motivation, focus, comfort and understanding while learning online. Furthermore, students believe that the
integration of technology and digital resources in their learning made them more motivated and interested in
their learning [11], [17], [25].

3.1.2. Total TBL readiness and competencies among teachers and students

This is the most dominant construct that defines the factor affecting student’s SRL in a TBL setting.
The total research articles discussing on this matter is 31 out of the selected 36. It seemed like both students
and teacher’s readiness and competency in adapting technological devices in the teaching and learning
experience was on a below average level [19], [22], [23], [30]-[38], [45]-[50]. This was due to the
emergency distant learning conducted during the COVID-19 pandemic. Education stakeholders were
seemingly shocked and unable to keep up with the massive and immediate use of the internet, electronic
devices and overall, the implementation of TBL within the short amount of time. As education was
considered ‘stuck’ during the earlier phase of the pandemic, and in many places as well, everyone was either
in an unfamiliar or unsure state about what to do and what solution to take, moving forward. Moreover, the
opportunities for both teachers and students to become comfortable with the implementation of TBL and
student’s SRL was also on a low to average level [22], [23], [26], [34], [41], [50], [53]. That was probably
the reason why both parties were deemed underprepared and incompetent in dealing with online teaching and
learning experiences.
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Teacher’s readiness and competency in the implementation of TBL revolved around pedagogy,
methodology, materials, online platforms and overall management of digital devices in ensuring clear
delivery and smooth flow of education. The subfactors affecting such a construct was teacher’s computer
skill, unwillingness to use and learn to use the technology, and online lesson delivery [9], [15], [22], [41]. All
of these subfactors contribute to the effectiveness of online lesson and hence, promoting students to be more
motivated, responsible and autonomous in their learning. For instance, teachers use live-streaming platforms
such as Zoom and Google Meet only to talk, discuss and present the content of the knowledge with lesser or
limited hands-on activities such as group work, manipulating various online applications for student’s
attraction, offline or asynchronous assignments, and many more. Besides that, teachers also struggled in time
management and material preparations for online lesson, which often resulted in teachers forwarding ready-
made materials produced by other educators and expected students to access the information and learn or
complete tasks on their own [25], [53]. Noted that half of SRL also involves the supervision, support and
monitoring of a teacher or parent. Students could not possibly steer their full learning on their own.
Therefore, in order to foster good SRL among students, teachers perceive their pedagogy, methodology and
competency in managing TBL to play a great role as well.

On the other hand, students’ readiness and competency for tolerating and accepting TBL also
contribute to this construct. Several studies [12], [22], [25], [26], [48] found that students faced
organizational problems, planning skills, affordability, and technical issues such as connectivity, attendance
and many more. Teachers believe that besides themselves, students also have the responsibility and initiative
to adapt to the new environment of TBL during the pandemic so that ‘school’ could continue nonetheless.
The problem with student’s readiness and competency were the use and unfamiliarity of electronic devices
specifically for learning purposes, facilities and access to the internet so that digital resources can be
retrieved and sustained throughout their study, and production of digital results specifically for online
assessments. When these conditions were not met, students could not include or gear themselves into the
flow of SRL as their motivation and exposure for such a matter was on a low level. However, students of
today would be the quickest to master the use of digital devices as they are considered to have high technical
literacy and potential for SRL [12], [23], [35]. Therefore, when given adequate amount of time for familiarity
and usage-wise of TBL, students would naturally tap into SRL and began to grow on their own pace.

3.1.3. Parent’s involvement for security and motivational purposes

The final identified factor would be parent’s involvement in the student’s learning. There was a total
of 16 out of 39 research articles discussing on the matter. In the setting of TBL during the pandemic, it was
crucial to understand that learning happened remotely in student’s respective houses. Most of the times,
students had to do their own study with the assistance of electronic devices and their teachers through virtual
meetings. Due to the nature of distant learning, teachers viewed their monitoring roles to be limited as they
could not be physically present to enhance learning and motivate students on the spot. Everything was done
virtually and perhaps nobody could really ensure that students were truly participating and indulging
themselves into online classes. Hence, parents would have to be the ones to push, provide support and
motivate students at home to learn even though some of them might not have the necessary methodology and
pedagogy of a teacher in delivering lessons or knowledge.

Parent’s involvement in filtering TBL risks at home and also providing the necessary
encouragement for students is vital [29]-[31], [39], [43]-[46]. Parents could set time limitations for students
when using digital devices, setting up passwords and online filters for dangerous or inappropriate web-
searches, build student confidence through family activities, providing the necessary needs like comfortable
space for learning, fulfilling the basic human needs like love, food and comfort, and many more. Once again,
SRL among students does not simply mean that students do not receive support, guidance and information
from their superiors but rather, taking everything given to them while they themselves decide on what is
suitable, personalized and effective for them [9], [18], [27], [31], [37], [39], [42]-[46], [49]. All in all, in
order to enhance SRL among students, especially in a TBL setting, teachers believe that parent’s efforts and
involvement could contribute to the success of such an approach.

3.2. Research question 2: What are teachers’ perceptions on the effectiveness and the necessity of
TBL in fostering SRL among students?

Among the 39 selected research articles, there was a total number of 36 that stated general thoughts
of teachers regarding the effectiveness and necessity of TBL in conjunction to student’s SRL. In efforts to
predict the trend and post-pandemic education scenario, it is important to have a general view on teachers’
opinion regarding the implementation of technology and use of internet in teaching and learning experiences.
Overall, Table 4 explains the number of articles based on teacher’s perspective whether TBL is effective and
necessary for student’s SRL or otherwise.
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Generally, most of the research articles included in this systematic literature review reported
teacher’s positive views on how TBL can help to foster student’s SRL. Teachers seemed to understand and
accept that the advancement of technology and educational digital resources, methodology and platforms are
growing more and more important nowadays. The trend of using electronic devices and also blended learning
were widely accepted and studies have shown significant improvement from both teachers and students’ ends
[15], [17]-[25], [32]-[36], [47], [52], [53]. Besides that, teachers also believe that TBL serves as a vital
necessity for student’s SRL to bloom. Many agreed that student’s learning nowadays has changed
tremendously with the integration of technological devices especially mobile phones and tablets. Plus, these
students are considered to be the new generation that possesses digital literacy by nature and not by
conscious learning [25], [35], [47]. Therefore, it would only be a smart move to include e-learning, blended
learning and basically, TBL to promote SRL among students [54]-[56].

Nevertheless, some of teacher’s unique thoughts and views on the effectiveness and necessity of
TBL for student’s SRL are: i) TBL provides an organized learning process [25]; ii) Students can be
independent and comfortable with the choice of place to study [35]; iii) Students can learn freely based on
their own pace [35]; iv) Materials are retrievable and repeatable [35]; v) Students are less anxious while
learning [35]; vi) TBL is economical, sustainable and environment-friendly [43]; and vii) TBL provides new
teaching and learning styles and innovation among teachers and students [52].

4. CONCLUSION

The study investigated the overall teacher perception on the effectiveness and necessity of TBL to
promote student’s SRL. Based on the included articles in this study, 69.23% agreed that TBL is effective and
necessary to foster student’s SRL, while 17.95% reported a mixed perception between positive and negative,
and 2.56% reported to disagree that TBL is significant for future post-pandemic education. Nevertheless,
there is a general perception that TBL is effective and necessary because it promotes comfortable learning,
economical and sustainable teaching and learning approaches, and innovative teaching and learning styles.

Although this paper has presented a general teacher’s perspective on the topic, there were
limitations encountered, nonetheless. A part of them would be the source of research articles. The reviewed
articles come from two databases which are ERIC and Google Scholar. There are other sources of research
articles available from different online scholarly libraries such as Scopus and Web of Science (WoS). Should
this topic be enhanced and seen from a greater number of research articles, other sources of articles should
definitely be added into the list of sources. Besides that, the authors find the implementation of TBL and
student’s SRL to appear around schools of different streams be it primary, secondary, tertiary or even pre-
schools. However, to provide a general view on the matter, the authors decided not to narrow the scope into a
particular stream of school while suggesting other interested researchers to do the opposite.

As for recommendation, there should be more research done on the suggestions of appropriate
amount of time and devices used for educational purposes. Besides, there should also be better awareness and
trainings for various education stakeholders to greatly recognize TBL and student’s SRL in efforts to
embrace a sustainable form of education. Last but not least, an investigation on students’ SRL can perhaps be
explored from the perspective of parents and related issues like finance, society and educational cultures.
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