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The COVID-19 pandemic has transformed education worldwide. Learning
that is usually done offline has turned into online learning to avoid the
spread of the COVID-19 virus. The purpose of writing this article is to
describe the latest and updated learning conditions during the COVID-19
pandemic. What kind of learning was carried out during the COVID-19
pandemic, was the learning effective, how was the learning outcome, and the
challenges faced. The systematic literature review is used to find answers to
this article's purpose by synthesizing 53 articles selected according to the
criteria. The synthesis results found that online learning was carried out
using video conference as a substitute for face-to-face meetings, discussions,
exams, and learning feedback using supporting applications. The internet
was the direct support. Most of the learning shows significant results.
Learning outcomes cannot be concluded whether it is good or not. There are
many challenges during learning. It indicates that the world of education is
not fully ready to transform from offline learning to online learning. A
standard platform for online learning and rules of learning is required to
minimize negative impacts and pay attention to the socio-emotional aspect.
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1. INTRODUCTION

The COVID-19 pandemic that has hit the entire world has forced the world of education to change
and improve to keep learning for students. Face-to-face (offline) learning is temporarily eliminated
throughout schools, turning to face-to-face learning that is carried out remotely to prevent the spread of the
COVID-19. School holidays are an effort to prevent the spread of COVID-19. Creating effective learning is
very important. Even though online learning is not new to be implemented, it still presents a challenge for
educators [1]. Online learning is one of the options that can be chosen today [2].

There are several studies that investigated the effectiveness of online learning. For example, Nguyen
who argued that there were no significant differences in online learning [3]. Lee stated that online learning
was successfully used in teaching [4]. Means et al. found that there is a slight difference in the average
results of online learning compared to face-to-face [5]. Neuhauser mentioned that the difference between
online and face-to-face learning was also not found [6].

Online learning during a pandemic has many challenges. Educators are starting to teach that begins
with the computer (or other devices), while students start learning online at home with parents' help [7]. The
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quality of infrastructure and learning systems also affects the success of online learning [8]. One of the
problems faced by online learning is internet access [9]. This cannot be separated from teachers' readiness to
adequately prepare online learning activities [10]. The findings of challenges in learning during COVID-19
pandemic are undoubtedly unique and diverse. Hopefully, the results of this challenge will be the beginning
of finding solutions for effective learning to be carried out during the COVID-19 pandemic, considering that
until August, 2020, there is no sign that this pandemic will be end. The questions of this research are: i) How
is learning carried out during the COVID-19 pandemic?; ii) How is effective learning been during the
COVID-19 pandemic?; iii) What are the learning outcomes during the COVID-19 pandemic?; iv) What are
the learning challenges during the COVID-19 pandemic?

2. RESEARCH METHOD
2.1. Article selection process

Article searches were conducted in August, 2020. To find articles relevant to the title and questions
to be answered, investigations were carried out using keywords searched on the Science Direct, Eric, and
Ebscohost databases. The keywords used to search for related articles are ‘learning and COVID’ or ‘learning
and COVID-19’. We found 194 articles from Science Direct, 52 articles from Eric, and 19 articles from
Ebscohost. A total of 265 article titles were found related to the keyword. Then, four titles were found for the
same title, so that the full titles that screened for abstract were 261 articles. After the abstract screening, 180
articles were excluded because of 163 articles were out of scope, four articles were not during the COVID-19
pandemic, and 13 were not empirical articles. The next process was a full-text screening, then 28 articles
were not included, because eight articles were not about learning and 20 articles were not empirical. So that
at the synthesis stage, there were only 53 articles. Figure 1 shows the detail of article selection process.
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Figurel. Flowchart article selection process [11]

3. RESULTS
3.1. Learning during the COVID-19 pandemic

As the Chinese government's widespread application of school education during the pandemic
prevention and control period prioritizes the following seven requirements: i) Strengthening student home
study guidance. It is necessary to arrange work time and rest time reasonably, in order for the content of
teaching and teaching time to be appropriate; ii) Standardization of online teaching behavior, so as not to
increase the burden on teachers and students; iii) Further enhance the development of online learning
platforms for primary and secondary schools, and continue to enrich learning resources, and prevent
addressing standard classroom teaching methods, duration, and settings; iv) Strengthen the online teaching
resource review mechanism of primary and secondary school students, and strictly review online learning
resources to ensure high quality; v) Make full use of the free learning resources provided by the cloud
platform of the national primary and secondary school network and China Education Television Channel 4
air classrooms to serve students' home studies and ensure students' learning needs in rural and remote areas;
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vi) Integrate epidemic prevention, life education, public safety, and mental health into online e-learning; vii)
Care about students' physical and psychological health, guide students to strengthen physical exercise, and
seriously improve myopia prevention and control [12].

During the COVID-19 pandemic, school in Guiyang, China, was closed. Students studied at home,
and learning was done online, while the communication media used to interact between teachers and parents
were WeChat groups, DingDing group, and QQ group. Learning activities are carried out using the DingDing
platform; i) At 8:00 am, the principal checks the presence of teachers and students; ii) Before 8:00 am,
teachers publish student work; iii) From 8:00 am-10:40 am students work independently based on teacher
assignment/instruction; iv) From 10.40 am-12.00 pm teacher reviews student work or teach online; v) After
take a break, learning is continuing from 14:30-17:40 with synchronous teaching (the division of each subject
session for one hour) [13].

Learning is carried out by utilizing a digital library in Denmark [14]. All schools ranging from
preschool to tertiary institutions in Portugal were closed. Learning was transferred online using the internet.
Tools used were Moodle, Zoom, and examinations were also carried out online. The government is also
developing several applications to support learning [15].

High schools in England carried out online virtual learning [16]. Self-learning is carried out while
schools are closed in Vietnam [17]. Learning at The Kingdom of Saudi Arabia (KSA) is carried out by online
virtual learning as a substitute for face-to-face learning [18]. Jha and Arora mentioned online learning was
using e-learning [19]. Elementary and secondary schools in New York implement online learning [20]. They
were learning by utilizing communication technology and internet technology to support online-based
distance learning [21]. The study was conducted on learning conducted among girls in shelters during the
COVID-19 pandemic. In New York, learning was carried out using Zoom. Classes starting on 09.00 am and
finished on 12.55 pm. The teachers posted assignments using Google Classrooms. Sports activities were also
eliminated, so that students left earlier [22].

3.2. Learning in higher education found

Learning in China employed online-based learning with DingTalk at Zhejiang University (ZJU).
Learning with DingTalk begins with a teacher's learning session, then students make presentations, followed
by a question-and-answer session, and homework. Learning at ZJU starts with the teacher providing learning
material, then continues with a discussion. All learning will be held after the theme is completed [23].

Learning at the Inova Fairfax Medical Campus, Virginia, is carried out in a virtual class using video
conference with Zoom for two hours [24]. Medical education in America utilized Zoom in learning. This is to
maintain social distancing that was applied during the COVID-19 pandemic. Zoom selection is due to having
exclusive features, namely: Screenshare, Whiteboards, Polls, Breakout rooms, Annotation, Chat and file
share, nonverbal feedback virtual background recording.

Other platforms used to support learning activities are video conference software, Twitter, Slack,
WhatsApp, and e-mail [25]. Learning in medical education in India, teachers use Google Classroom to
discuss online discussion on teaching topics. The teacher provides materials and feedback on the material
being discussed. Some other supporting applications are Zoom, Google Meet, Microsoft Teams, Voxvote,
Google Form, and Canvas [26], [27].

Distance learning is achieved using Universal Design for Learning (UDL). Educators use
blackboard, canvas to learn video with Zoom, and the Microsoft Teams to explore synchronous and
asynchronous discussions. Asynchronous discussion provides flexibility to allow meetings at night when
learners are not busy, to be used to upload photos or videos which can be accessed at any time [28]. Distance
learning online is carried out using blended learning [29]. Lectures are conducted online remotely with the
concept of remote learning [30]. Learning is done online remotely [31], [32].

Learning using YouTube is practiced at the University of Pennsylvania [33]. The virtual class is
prepared to face lockdown during the COVID-19 pandemic at Politecnico, Torino. All learning are conducted
online by utilizing a learning portal [34]. Virtual classrooms are used to maintain interactions between
nursing educators and students [35]. Learning is carried out using video conference website and canvas
applications [36]. Telehealth was used during the COVID-19 pandemic in the learning process [37].

Spain used technology for learning. The use of this technology is an opportunity for teachers to
develop new learning models [38]. Learning at the University of Birmingham, United Kingdom, is carried
out by holding weekly Zoom webinars, interactive polls, and learning feedback using Kahoot [39]. In Jordan,
government policy establishing emergencies. It led to the shift from conventional learning to
e-learning models. It is showing the long-standing use of digital e-learning tools, including smartphones,
laptops, and iPad tablets, ultimately affecting their mental and psychological health [40].

In India, learning is done by utilizing e-learning; students utilize software in android during the
learning session [41]. Zoom-on sessions practiced three days a week, for 60 minutes. These session were
reviewing the material posted to the Microsoft Teams, so that it can be reached in any case for polls and tests,
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online quizzes and jeopardy sessions [42]. Learning is carried out using educational technology in social
media [43]. Online education is applied in universities [44], [45]. Smart learning is being used in Saudi
Arabia during the pandemic, while knowledge can take advantage of webinars, podcasts, prerecorded
sessions, and social media [46]. Learning in higher education is carried out online by utilizing the learning
management system (LMS) in developing and implementing a curriculum. It includes syllabus, course
content, exams, assignments, Blackboard and Desire2Learn (D2L) to teach online [47].

Learning in Zambia utilizes digital learning based on social media, for sharing videos using
YouTube, for online learning using Skype and Lifesize [48]. Learning at Makerere University, Uganda is
carried out with the problem based learning (PBL) concept, which is carried out online using Zoom and other
LMS [49]. Learning uses virtual classrooms, where instructors and students can video conferencing, view
recorded videos and written materials, submit their materials, and view shared schedules [50]. Virtual
learning must pay attention to “ethical love" and compassion [51]. Virtual learning was utilized during the
COVID-19 pandemic, using PowerPoints and view boxes in presentation sessions [52]. Learning using
technology becomes a choice, virtual meetings using Google Voice, WebEx, and Zoom audiovisual
conferencing and e-learning using Blackboard, Moodle, Vista, and Angle [53]. Learning at Harvard Medical
School is carried out online using Zoom while maintaining the face-to-face learning experience. The flipped
classroom concept is used as a reference, where students on the day before lectures start must prepare the
material to be discussed [54]. Learning shifts to virtual learning by utilizing Zoom, Slack, and the Microsoft
Teams [55]. Learning to use Zoom instead of face to face [56]. Learning is carried out online by utilizing
technology in the form of Zoom, virtual reality, and augmented reality simulations [57]. Exams are
conducted in an open book under online supervision [58].

Learning at business schools is conducted online [59]. Learning at European Health Care and
Urology Trainees is done online [60]. Development of online learning modules practiced at the University of
Arkansas for medical sciences, USA [61]. Learning in orthopedic education uses digital content in electronic
textbooks, scientific journals, online presentations, and video tutorials [62]. Learning innovation in the form of a
flipped classroom model is used in learning; online conferences are used as a substitute for face-to-face, online
examinations [63]. Since students must remain at home, learning must utilizes digital platforms such as video,
social media, Facebook, Zoom, Skype, Google Meet, or Microsoft Teams [64].

3.3. The effectiveness of learning during the COVID-19 pandemic

The synthesis results indicate that not all studies address the effectiveness of learning during the
COVID-19 pandemic. However, there are still several statements stated that learning during the pandemic is
effective, effective and efficient, appears to be effective, and less effective than face-to-face learning. For
more details, Table 1 shows the effectiveness of learning during the COVID-19 pandemic.

Table 1. Effectiveness of learning during the COVID-19 pandemic

Studies Finding
[65] Looks effective (the lessons learned improve skills and self-confidence)
[56] Less effective (distance learning is not better than face-to-face learning)

[13], [17], [26], [27], [29], [42], [52], [54]  Effective (effective teaching is quality learning and increasing understanding [65])
25 Effective and efficient (the learning carried out can achieve the objectives by utilizing
appropriate technology [66])

3.4. Learning outcomes during the COVID-19 pandemic

The synthesis results show several findings. Although not all studies discussed student learning
outcomes, six studies have examined them. Some studies state that student learning outcomes decreased.
Some findings say learning outcomes are not different; learning outcomes can be maintained, learning
outcomes that increase, positive learning outcomes, and extraordinary learning outcomes. The complete
results of the synthesis of learning outcomes can be seen in Table 2.

Table 2. Learning outcomes during the COVID-19 pandemic

Studies Finding
Haider and Al-Salman [40]  Low academic achievement
McGuinness [32] Learning achievement can be maintained
Berger et al. [67] No different performance
Durfee et al. [54] Excellent
Delahunty et al. [68] Improve learning outcomes
Jowsey et al. [29] Has a positive effect and has an impact on learning outcomes
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3.5. Learning challenges during the COVID-19 pandemic

There were many learning difficulties and challenges during the COVID-19 pandemic. The
challenges are in the sense of lack internet access, teachers' incapacity to use technology, nervousness when
using technology. Hence, there are difficulties regarding teacher interaction; students restricted learning
facilities, pressures and disturbances. For more details, the learning challenges are presented in Table 3.

Table 3. Learning challenges

Finding Studies
Nervous about using video conferencing [69]
Difficulty motivating children to do schoolwork and parents' time demands and finding it challenging to teach [32]
educational content without teacher training and technological challenges
Current online challenges for students include students' ability to cope with technology, adequate home resources to [18]
facilitate online learning or a stable internet connection
Challenges in the use of social media technology [70]
The challenge of adapting and innovating quickly includes educating students [36]
technological difficulties, emotional [16]
Challenges include skills and competencies that are not always available on the teaching staff, students, [38]
administration and management centers, or academic managers.
Difficulty communicating electronically with students [52]
Significant challenges include feelings of isolation from students and colleagues, inconsistent evaluation of teaching, [47]
and varying degrees of academic freedom and curriculum control
The challenges of improving integration of technology and education; how students learn more independently in [21]

online teaching, instructor teaching and models online teaching make more sense; how to make online learning a
stronger link between home education and school education is an issue that needs to be addressed in online teaching.

Despite the many difficulties associated with the sudden transition from face-to-face learning to online learning, [22]
there are many opportunities, including those focused on this study.

limited learning resources during the learning process [49]
Too many online teacher teaching jobs [13]
Problems faced by students concern depression, poor internet connectivity, and an unsupportive learning [41]
environment at home

The challenge is in the form of power supply in using social media and new technology for learning [43]
Online learning is an alternative when classroom learning is deferred, whereas it cannot replace the need for on-site [23]
and face-to-face learning

Challenges for education include engagement via video conferencing and social media platforms, a balance of home [25]
and work life, and increasing fear of burnout

Some faculty struggled with new technology, participants with poor bandwidth connections, and some had difficulty [63]
reviewing imaging

There were difficulties to overcome, mostly since digital competence, computers, and access to the Internet were not [15]
widespread through the Portuguese population

Personal relationships between teachers and students can be challenging in virtual courses [54]
Challenges in the form of Policy and exam assessment [58]
Challenges with information technology such as inadequate infrastructure to support the effective use of computers [29]

and tablets are challenges experienced by users, along with low self-confidence and satisfaction when learning online

when their internet and computer skills are weak

Make teaching methods move from offline to online, develop independent student learning skills as well as school [12]
interest, based on the characteristics of student learning at home, digitalize internal tools, how school administrators

can organize the work of various types of staff and address the relationship between unified teaching staff

The challenge for academics is to ensure that students in both situations have a high-quality learning experience, [44]
without one group feeling neglected
The main challenge of this new platform lies in the willingness of the faculty to use this technology [55]

4. DISCUSSION
4.1. Learning during the COVID-19 pandemic

The COVID-19 pandemic has brought significant changes to learning in schools, from preschool to
college level. Learning that is usually carried out entirely face-to-face or partly face-to-face and partly online
(blended learning) have wholly switched to online learning. Online learning is an option by considering the
rules of maintaining distance to prevent the spread of the COVID-19 virus. Reductions in learning hours
were also implemented, and the elimination of subjects that required physical contact, such as learning sports.

Online learning in China is made as closely as possible to the education applied before the
pandemic. Learning begins with the teacher and student absences in the morning, followed by work on the
teacher's assignments. After that, the teacher reviews the student's studies; the next stage, the teacher
conducts online learning (live teaching). Learning media is used to support the learning process in the form
of applications such as WeChat, DingDing, and QQ group [13]. The introduction of this online learning must
also bear in mind teachers and students' health factors.

Learning during the pandemic has transformed into learning that uses technology, with one of the
absolute conditions in the form of internet access. Online learning is carried out using video conference
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application, with Zoom as the most widely used option in schools; besides that, there are Google Meet and
Skype. During the video conference session, the presentation was assisted by the use of Canvas, Blackboard,
and PowerPoint. Social media also plays an essential role in online learning. Social media which are widely
used, namely Facebook, Twitter, WhatsApp. This is because social media has features that can be used for
learning, such as sharing videos, pictures, links, and discussing learning materials. E-learning, which is
specifically used in the education sector, is also widely used, such as Moodle and LMS [14], [15]. For the
implementation of the exam, there are those who carry out the examination under online supervision with
video conferencing, and some are only giving assignments for learning feedback using Google Form.

There are two types of online learning that are practiced, namely synchronous and asynchronous.
Synchronous learning is face-to-face learning in class using live video conference. Asynchronous offers
flexible learning whenever learning material can be accessed and discussed. Several essential tools to support
this learning are laptops, smartphones, tablets, and internet. There is something missing when all teaching is
done online, namely socio-emotional between students and teachers. This needs to be considered so that the
quality is also well maintained. Even though good learning must also pay attention to "love ethics" [51].

Socio-emotional is a very crucial factor in online learning, so this factor must be a teacher's concern
when teaching full-online. One of the conditions for effective learning is a positive attitude and mood
towards school, and this is a socio-emotional part [71]. Socio-emotional factors, which form the relationship
between teachers and students, have a relationship with student achievement [67]. Socio-emotional aspects in
the form of interaction need to be improved in online learning [68]. Seeing the importance of socio-emotional
factors in learning, whereas in online learning these socio-emotional factors are automatically reduced and
neglected, it is necessary to develop an online learning model that takes these aspects into account.

Another important thing that is the key to success in online learning is digital competence, so
teachers and students must be given special training to learn it. Digital competence is a necessity in the
digital era [69]. Online learning currently forces learning to be done by utilizing technology, teachers and
students who have useful digital competence will present quality learning.

4.2. The effectiveness of learning during the COVID-19 pandemic

Learning that was carried out during the COVID-19 pandemic was carried out by utilizing online
video conference. Effective learning is learning that produces certain skills and practices and is of high
quality [65]. In terms of effectiveness, there are several studies that state that online learning appears to be
effective during non-face-to-face learning. In this learning, using video conference to replace face-to-face,
the use of video conference requires good communication skills, especially virtual communication. One of
the benefits of learning like this is the increased ability and self-confidence of students. This is the cause so
that the learning looks effective to use. Sayem et al. stated that distance learning is effective and increases
learning motivation [70]. Another study stated that distance learning is effective and efficient. This learning
uses Zoom in practice prepare strategies and tips for implementing learning by video conference; with
adequate preparation, the learning can be carried out effectively and efficiently. This is in line with research
conducted by Guzacheva, which states that learning using Zoom is effective for distance learning [72]. One
study stated that virtual learning was no more effective than face-to-face learning. This learning uses Zoom
as a communication tool; the disadvantages of using Zoom are stiff communication and a lack of visuals that
can be displayed. This is because the material being taught should be implemented using a practical method
by switching learning by using a Zoom, causing a reduction in visuals that can be displayed during learning.

Lessons learned during the COVID-19 pandemic are mostly said to be effective. This can be seen in
previous studies that mention this [13], [17], [26], [27], [29], [42], [52], [54]. Effective virtual learning must
use an effective format so that learning objectives can be achieved [52]. Overall, learning that shows
effectiveness in online learning has something in common in terms of learning preparation that must be good,
and complete strategies and tips are needed before its implementation. Learning to use Zoom to be effective
should use user guides to help students and teachers [73]. The effectiveness of online learning during the
COVID-19 pandemic is inseparable from the learning outcomes, and challenges faced. This current literature
review revealed that the learning outcomes are varied. The challenges faced during learning are also various.
Learning during a pandemic seems not truly effective in replacing face-to-face learning, but it is suitable
applied during the pandemic.

4.3. Learning outcomes during the COVID-19 pandemic

The learning during the COVID-19 pandemic show various outcomes as presented in Table 2. The
findings indicate that the use of learning aids for too long leads to an issue of mental well-being for students.
This is due to changes that are too drastic in the learning system and method. Poor learning outcomes can be
affected by learning time [74]. Lack of interaction between students when learning distance also affect
learning outcomes [75].
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These different learning outcomes are caused by different ways of implementing online learning in
various schools. Each school chooses a different learning approach according to multiple factors, such as
school readiness, students, and available learning media [76]-[78]. The speed of internet access is the
primary determinant [79], [80]. Good learning outcomes are determined by the preparation of various
supporting factors of the learning process.

4.4. Learning challenges during the COVID-19 pandemic

The learning challenges faced during the COVID-19 pandemic are complicated. From the point of
view of education providers, in this case, schools or colleges, the challenges faced in the form of supporting
infrastructure for learning carried out online [29]. From the teacher's perspective, not all teachers are ready
and able to transform from face-to-face learning to online learning, which requires more skill in the mastery
of technology [32]. Students found challenges in the form of difficulty dividing their study time at home, as
well as the burden of tasks so they felt stress during learning [16]. On the parents' side, parents who were not
prepared for the school's online learning curriculum thought that parents need proper preparation [32].
Another thing most widely seen in terms of technical preparation for online learning is the internet [15], [18],
[29], [41]. It is the principal factor in the introduction of distance learning, as well as learning resources such
as laptops/computers and smartphone.

5. CONCLUSION

Learning during the COVID-19 pandemic is almost entirely carried out online. In general, online
learning is carried out by video conference, which begins with a teacher's teaching session, continues with a
discussion session, and ends with assignments and a learning feedback survey. A very crucial determining
factor in online learning is the socio-emotional and digital aspects of teacher and student competence. In
terms of learning effectiveness, some schools show that learning is carried out effectively, however other
schools found that learning is ineffective. For learning outcomes, the learning outcomes are various, some are
good whether the others are bad. The challenges encountered during the learning process are vary. It is
ranging from teachers, students, and parents who are not ready to transform in learning mode, inadequate
environment and infrastructure. It is also including problems with an internet connection and learning support
tools. It is necessary to create a standard platform for online learning and learning rules, in order to reduce
negative impact or weakness.
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