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ABSTRACT 

Currently, all sectors of life are limited, working from home to schooling from home due to the spread of the 

coronavirus or covid-19. Many victims have died due to contracting this virus. Therefore, all activities that create 

crowds are tightened and reduced, all students from elementary level to college level are learning online through 

the help of technological sophistication. From the existing prolems, in the article, we provide a systematic literature 

review that analyzes the use of AR technology concerning the natural science context to highlight the importance 

of the role for students, therefore it can be used as learning support during the Covid-19 pandemic. We use the 

approach developed by Tranfield to conduct a systematic literature review, which followed the selection of articles 

that fit the keyword and analyzed in depth. The resulting development of AR can be used in learning as a means 

of making it easier for students to understand concepts that are considered abstract, so that it can improve 

knowledge, motivation, achievement, and experience for students.  
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1. INTRODUCTION 

At the end of 2019, all parts of the world were 

stirred up by new cases, no longer cases concerning 

politics or economics, cases that had an impact in all 

sectors were temporarily halted. Large-scale cases 

caused by the virus have occurred several times, such 

as the emergence of bird flu (H5NI) infected poultry 

farms occurring in 1990 [1]. In 1997, this case resulted 

in the deaths of several people in Hong Kong for the 

first time until it has expanded into various countries 

[2]. In 2009, as many as 642 people from the United 

States died from the H1N1 virus or swine flu [3] who 

were on alert one, the SARS case that occurred in 2003 

caused public unrest resulting in the cancellation of 

visits between regions of the country which triggered 

a weakening of the economic sector. No less 

excitement, the Ebola virus attacked several regions in 

2014 resulted in hundreds of thousands of people 

dying and the re-emergence in 2018 in the Congo 

region which killed 20 people [4]. At the end of 2019, 

a new case emerged from Wuhan, China, namely the 

coronavirus or Covid-19, the spread of this virus so 

rapidly caused to exposed millions people [5], WHO 

data shows that as many as 39,596,858 positive cases 

of Covid-19 and 1,107,374 people died until 18 

October 2020. Cases caused by some of these viruses 

caused limited movement to have an impact that 

changed the life order such as the Covid-19 pandemic 

that was happening. Covid-19 pandemic has a very 

significant impact on human life from the economic, 

political, religious, educational, and industrial sectors, 

thus changing human behavior patterns into social 

distancing or maintaining distance [6] to reduce the 

transmission rate of this case. The result of this 

pandemic period has limited movement, one of which 

is education. 

Learning that was originally carried out directly in 

schools with real interactions between teachers and 

students, as a result of the Covid-19 pandemic limiting 

the space for interaction, therefore, learning uses 

online technology assistance to continue the teaching 
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and learning process. All types of learning activities 

are carried out online starting from providing material, 

tests, to practicum virtually. Everyone is required to be 

technology literate in the era of the Covid-19 

pandemic, the understanding of digital technology for 

children in the millennial era has been embedded since 

they were in the womb, because in the era of 

revolution 4.0 it has been controlled by digital 

technology [7]. So the students are accustomed to 

using this type of technologically sophistication, 

especially smartphones, but it is not uncommon for 

children who are not technology literate because they 

are in an unsupportive environment. This portrait 

demands both teachers, students, and parents to be 

technologically literate, not only in the education 

sector which relies on technological sophistication, 

almost all areas of life rely on this progress when the 

pandemic takes place. This makes some subjects such 

as science which requires practicum in the laboratory 

cannot be carried out due to the closure of laboratory 

access which creates a challenging situation and 

provokes confusion [8]. Virtual laboratories have been 

developed and used before the pandemic case, but 

cannot completely replace physical laboratories, 

where students feel more directly and in real life using 

real experiments and provide experiences like a 

scientist.  

Pandemic conditions require people who have no 

interest to stay at home, increasing the use of digital 

technology access, especially for students. The 

younger generation, especially students, should 

understand and be able to make policies in absorbing 

information about the benefits of digital technology 

used in everyday life, such as use for online learning. 

Technology producers are starting to consider 

critically so that the younger generation can acquire 

skills and innovations from the technology used, such 

as designing and building digital technology that spurs 

competence [7], [9], such as digital mini laboratory 

technology. Therefore, it being able to support online 

learning is not monotonous with assignments, but 

students can interact directly as if students are learning 

like in school. Online learning that has been going on 

for months has resulted in students feeling bored 

which results in laziness and physical pressure. 

According to [10], time spent on social media 

activities causes increasing anxiety, depression, and 

impaired mental health, just as during the pandemic 

Chinese media announced that there was a surge in 

psychological cases. It can happen to children because 

they feel bored with monotonous learning done online 

at home. With the existence of digital technology 

innovation in the education world, not only giving 

assignments but also it can support a learning 

variation. 

The purpose of this article is to provide a 

systematic literature review regarding learning support 

technology in pandemic conditions, especially Covid-

19 through 3D novelty technology in the form of 

augmented reality. 

The systematic literature review focuses on the 

similarities and differences of the objects used and 

examines various studies according to predetermined 

keywords [11] so that, based on various literature 

studies discussed will find relationships to conclude 

[12]. Systematic search process using criteria that 

must be included or must have from every article 

raised and exclusion of these articles is not included in 

predetermined categories [13]. 

2. RESEARCH METHODS 

Systematic literature review (SLR) used to be the 

method of this articl. It developed by Tranfield, 

Danyer, and Smart (2003), often called the Tranfield 

approach. This approach leads to three main stages, 

namely planning, execution, and reporting 

dissemination [13], [14] The first step, namely the 

stage planning, this stage begins by determining 

search keywords to make it easier to select books, 

journal articles, and proceedings. As seen from the 

title, abstract, and keywords. Determination of search 

keywords based on the outline of this study, namely 

the focus on "educational support technology in the 

covid-19 era" or "augmented reality in education." 

The second step is the stage, execution in this 

process, starting the search for supporting research 

sources that are used as an analysis in the form of 

books, journal articles, or proceedings but focus on 

searching in the form of journal articles and 

proceedings as support. Search based on existing 

databases in Scimago ranking because it is more 

recognized in publications and reliable sources of 

truth. Of the many search pages that exist based on 

rankings in the Scimago Journal & Country Rank, we 

use the search links on Elsevier, Wiley, Springer, and 

Science Direct. As well as searches that are open 

access or are free of charge. The search results from 

the three pages obtained 489.952 publications, then 

they were selected based on the range of years, namely 

the last 10 years (2012-2020) there were 45.553 

publications. The next stage of selection is based on 

type of the source, namely in the form of journal 

articles, there are 41.605 publications, of which many 

publications are selected using the English language 

either from the title, abstract or content. We take open-
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access journal articles based on the keywords that have 

been set in 315 publications. The steps developed can 

be seen in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Process systematic literature review 

The third step in the Tranfield approach is 

reporting dissemination, at this stage, we selected 

from the last search there were 315 publications, only 

28 publications after reviewing the literature and 

paying attention to the criteria attached (Table 1). A 

total of 28 publications are divided into the years 

2012-2020, namely 2012 (2), 2013 (4), 2014 (4), 2015 

(2), 2016 (2), 2017 (1), 2018 (3), 2019 (4), 2020 (6). 

Our search in 2020 focuses on conditions that are 

currently happening, namely the Covid-19 pandemic 

so that the explanation leads to this case which has an 

impact on education. 

3. LITERATURE REVIEW 

The purpose of this article is to provide 

information regarding a literature review regarding the 

role of technology in education during the Covid-19 

pandemic through the help of augmented reality as a 

novelty plan by seeing the role of this technology used 

before the pandemic shows positive results in learning. 

From Table 1, we attached to make a summary 

according to articles published by authors related to 

technology, especially augmented reality and the 

Covid-19 pandemic. 

Learning both indoors and in class is a step that is 

usually used as formal teaching and learning with one-

way interaction between teachers and students. 

Learning that is carried out outside the classroom, such 

as museums does not provide introductory tours that 

can understand the students' ability to capture 

explanations [15]. Advances in technology that are 

increasingly advanced with the use of mobile phones, 

especially smartphones, can develop a technology that 

is easy to use by students and provide new experiences 

without having to go to the museum directly, namely 

a sophisticated 3D technology, namely augmented 

reality. This technology is used to help explain the 

routes that exist in the museum, besides that this 

application can record the learning process and 

increase students' abilities both knowledge and student 

motivation [16]. The subject of science learning and 

technology integration provides experiences both 

regarding student motivation and cognition, the results 

of this study indicates that using this application 

provides an effective plan. The concept of using the 

museum-based augmented reality application provides 

knowledge that is relevant to the experience and 

directs students to experience learning in science and 

stechnology friends to strengthen learning motivation. 

Using augmented reality based on images provides 

a positive aspect in science learning by showing 

positive aspects of interaction and learning 

experiences. Also, it shows a positive and useful 

attitude, from AR application-based learning gives the 

impression those students have practical skills in the 

laboratory and understanding concepts [17]. AR 

technology is very useful in the world of education 

because it applies to real life and uses the 

sophistication of remote laboratories. 3D type 

technology helps students connect exploration in the 

real world in virtual form with information that is more 

complete and easily understood by students. This 

technology has the potential to connect students to 

understand the information presented virtually from 

various perspectives. The negative effect is very low 

in using AR, most students get new experiences and 

feel challenged in learning like this [18]. Using AR 

technology in science education has a high level of 

practicality for inquiry-based learning [19]. 

AR technology can be developed in science 

learning materials such as in solar system lessons, with 

the help of 3D technology students can visualize the 

shape of the solar system as if it looks real, not just 

pictures, of course, equipped with supporting 

information. Therefore, students don't feel confused in 

presenting the media. AR technology is concerned 

with the relationship between content and activity in a 

cognitive manner. Students think that learning to use 

AR technology will feel more attractive and fun [20]. 

This type of AR book is used as auxiliary material in 

the science material at the anatomy section making it 
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easier for students to describe body parts. The research 

results show that using this technology can provide a 

motivational stimulus to students compared to 

conventional methods and most students are also 

interested in learning, this is supported by Lee's (2008) 

research data that 62% of students feel happy, 

interested, or comfortable using this type of media. 

AR. In addition to these benefits, it can help reduce 

workplace accidents in the laboratory and reduce the 

cost of purchasing materials [21]. Using AR is also 

used at the college level, most students feel interested 

and comfortable inside it supports increasing 

motivation to attend lectures, this is supported by 

research [22] that 65% of students are motivated to 

take learning with supporting technology of the AR 

type. AR technology has the potential support in 

teaching and learning, with using media assistance like 

this can improve both cognitive and affective abilities. 

The challenge in using AR is considered very small 

because its influence in education is very high, it 

provides visible benefits in the types of material that 

are considered abstract, difficult to describe directly 

such as in science from biology, chemistry, and 

physics [23]. 

In addition to motivation and cognitive abilities, 

using AR can be used as a measure of student 

achievement and problem-solving abilities. The study 

used a quantitative method of 147 students at level 7 

which was divided into two treatments, namely the 

experimental class and the control class. The 

experimental class has a superior cognitive level 

compared to the control class, apart from being 

measured regarding thinking ability, it can be seen 

from the measure of the ability to solve problems that 

students have a positive attitude. Using AR can help 

students be more confident in solving problems and 

confident in making decisions. Therefore, using AR 

can help students improve achievement and be able to 

develop skills in solving problems [24]. Supported by 

Lu's research (2014) 38% of pretest-posttest 

measurements using AR can improve student 

achievement in the field of knowledge. 

From the results of other studies, it shows that the 

use of AR technology in education is 31% elementary 

school level and 29% junior high school level in the 

form of games, while 20% of high school uses this 

type of game as well as a continuation of the previous 

level. Usage among universities is low, around 8% 

only in the fields of design and physics. Depend on the 

object of learning, the most user AR is in science and 

biology, which is around 38%, can provide more 

prominent benefits, namely both from the concept of 

real knowledge and students can observe an object in 

real terms. Furthermore, it can be used at home. 

Therefore, this type of media makes it easier for 

students to study formally at school and informally at 

home. This matter is supported by data that show 42% 

of AR is used outside the classroom environment and 

35% in the classroom, if done in the classroom, 

students can play face to face and under the direction 

of the teacher. Students can solve problems and can 

collaborate with classmates besides getting help from 

the teacher. It means, the students cannot use this type 

of media without the attention of the teacher. Students 

can use it at home so that they can study together with 

directions from their family if equipped with usage 

guidelines [25]. 

Using AR gives a real impression of an abstract 

concept. This technology is ideal for providing a 

conceptual experience that cannot be observed. 

Memory retention is also a benefit obtained by using 

AR-based learning, giving students the ability to 

remember longer than other learning methods. AR 

provides three important elements for users, namely 

real, contextual, and vision haptic visualization so that, 

it supports long-term memory in the brain [26], [27]. 

The next benefit is autonomy, real and virtual world 

collaboration can increase students' independence by 

seeing the abilities and motivations that are naturally 

formed in using modern technology [28]. No less 

important is the ability to collaborate with peers and 

learn content, accessibility, and creativity created by 

the collaboration between students and technology. 

[29] 

Technology does not only have a positive impact 

on its users, no matter how small it has a negative 

impact as well. Using AR technology in education has 

a negative impact. However, it is not worth the 

benefits it gets. The first impact is the difficulty in 

using AR technology in the classroom if the marker is 

a location [30]. Students are required to focus on this 

technology, therefore they often ignore instructions 

because they find learning fun to forget important 

information conveyed [31]. Students are enthusiastic 

about participating in AR-assisted learning technology 

because they find it more interesting to be able to 

interact with real-world objects following the 

instructions given virtually. Guiding students to 

observe and complete assignments in a relevant and 

easy to understand manner is not boring. Helping 

students to focus more on detailed observations than 

direct observations. And also helping students to 

generate confidence in abilities that can improve 

academic skills [32]. 

AR technology is a game-like tool through 

communication technology that is made interactive so 

that it provides a long-term and motivating experience. 
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50% of teachers said that AR used in learning is a type 

of instruction and a new learning method [33]. AR 

technology makes science education more productive, 

fun, and interactive and teaches students to discover 

both new thinking and discovery activities to improve 

constructivist skills that are more flexible. The 

creators designed this media in order that students can 

have higher thinking skills through the ability to 

analyze, evaluate, and create. Because this technology 

is made to facilitate experimentation and give real 

form to abstract content [34]. 

The type of AR technology used is an anatomical 

development to make it easier for health students to 

learn the ins and outs of the body in the form of 4D, 

there is an increase in the value of attention, 

confidence, and satisfaction, respectively, an increase 

of 31%, 11%, and 13%, increasing learning motivation 

by 14%. Also, there is a decrease in the value of the 

relevant factor [35]. AR technology provides facilities 

for students to do learning anywhere to gain 

knowledge. It is possible to use it as a "flipped 

classroom". Students can study at home by face-to-

face meetings and make a discussion about things that 

are still in doubt and carry out collaborative learning 

[36]. Most students find it difficult to study biology 

when they read books that are difficult to understand 

because they look abstract. Developing e-book 

technology makes learning easier and more interactive 

and motivates students to gain a wider experience. One 

of the supporting media parts of the e-book is AR, the 

integration of using printed books with AR technology 

makes it easier for students to understand abstract 

material [37]. 

The effect of covid-19 has an impact on the world 

of education to become an online learning system, 

both from the approach to the learning design that has 

completely changed to blinded learning. Online 

learning designs are made with care by paying 

attention to several important factors, such as previous 

experiences and students' understanding of using 

online learning. This matter is fully supported with the 

help of technology in online learning to be an 

important factor when the pandemic hits, besides 

learning content and curriculum with an approach that 

can provide active and effective learning [38]. Online 

learning has led to distance learning because of the 

effects of the massive closure of schools and colleges. 

Education has become an emergency material and 

technology has been positioned at the forefront of 

emergency services. Teachers use technology as a 

means of communicating with students because 

schools are closed. Of course, every student must have 

the ability to sort and have skills in using technology 

effectively and safely to achieve learning goals. 

However, when students do not have digital access in 

their home environment, they will feel difficulty in 

facing a pandemic. This matter can have a negative 

impact [39]. 

Using technology for both students and workers is 

increasing because students have to do school online 

and workers do work from home online. It's the effects 

of the covid-19 pandemic that has not ended. This 

condition affects their physical and mental health 

during all activities at home. Of course, using 

technology affects their mental health in the form of 

both positive and negative effects. The positive effects 

obtained in using technology during the pandemic are 

increased social interaction, social support, and social 

relations. Of course, through the help of social media. 

While the negative effects caused by this condition are 

depression and increased anxiety [40]. This matter is 

because they are bored with activities that only can be 

done in the house or around the house. However, this 

case can be overcome by providing a schedule of daily 

activities and boredom can be overcome, and also 

using social media can be reduced. Using technology 

that was petrified in education during covid-19, one of 

which is in the field of biology, namely augmented 

reality, with the help of technology, it can visualize 

abstract things to be real and very easy to use. The 

benefit of the technology deployment is very easy to 

do remotely, can be easily used on students' 

smartphones. Because of this learning can continue. 

Students are easier to understand without having to do 

experiments in the laboratory, they can do it in 

arranging the contents that the teacher wants to 

emphasize. The learning seems interesting as if 

students see an imagined object directly in 3D, 

increasing student motivation in doing online learning 

[41]. 

4. RESULT AND DISCUSSION 

After conducting a review of 28 articles, we 

grouped them into several categories that were 

frequently raised in the field of education. We show 

the types of categories in Table 2 that appear in the 

article. In Table 1, those categories are namely 

increasing knowledge points (14.28%), increasing 

motivation points in participating learning (25%), ease 

of use both indoors and outdoors and ease of use in 

access (28.58%), users get new experiences and give 

an interesting impression in learning (17.86%), which 

can improve problem-solving and collaborative 

abilities (7.14%). Apart from the five categories, 

several articles discuss more deeply the aspects 

obtained in using AR technology in education in the 
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form of positive aspects (14.28%) and negative 

aspects (14.28%) in Table 2. 

Table 1. Distribution of the use of augmented reality 

technology in education 

Category 
Number of 

article 
Percentage (%) 

Knowledge 3, 8, 9, 18 14.28 

Motivation 1, 3, 7, 9, 10, 20, 

21 

25 

Ease of use 5, 12, 15, 22, 23, 

24, 25, 37 

28.58 

Experience 4, 11, 13, 14, 17 17.86 

Solution to 

problem 

6, 16  7.14 

Table 2. Aspect distribution 

Category 
Number of 

article 
Percentage (%) 

Positive 

aspects 

2, 10, 18, 28 14.28 

Negative 

aspects 

2, 5, 19, 26 14.28 

The results of this research article on the role of 

AR in learning are increasing motivation and ease of 

using media for students of school and college. This 

matter is very often to be a topic of discussion (25% 

and 28.5% in articles) because the potential role of AR 

in learning gives an interesting impression. Therefore, 

it can invite students to be interested in learning 

participation and more focus on reducing curiosity 

about some themes that are considered abstract 

especially in science. However, several articles state 

that motivation and knowledge go hand in hand, if 

there is an increase in knowledge then motivation also 

increases. 

Another analysis that is not less frequent in the 

discussion of each article is using technology from 

kindergarten to university level. Ease of use often 

discusses the ease with which it can be used anywhere 

both indoors and outdoors so that users don't feel 

bored, this technology also supports learning both 

formally and informally. Of course, some articles also 

discuss the negative aspects that are caused or the 

difficulties that are found when using AR technology, 

one of which is the topic of discussion in research, 

namely the imperfections in making this device so that 

errors often occur and the instructor or the teacher is 

not ready to guide students to use this technology so 

feel overwhelmed. But of course, some teachers are 

proficient in using AR in learning because there are 

already instructions on the device, making it easier to 

use.  

No less important is the discussion about the role 

of AR technology in developing problem-solving and 

collaboration attitudes. Only a few articles discuss the 

role of AR in problem-solving and collaboration (6%). 

By using this technology assistance student find it 

easier to solve problems related to daily life besides 

that it is easier to appreciate abstract objects as real. 

The example is in chemical processes related to 

chemical groups and objects concerning biology. 

Through this problem-solving activity, students can 

collaborate with peers to explore nature through 

location-based AR assistance as if it were learning and 

adventure. 

The fact is that some students are still constrained 

by using AR technology because of the weak signal 

network that hinders use. Besides, the lack of parents' 

role in providing direction is also an obstacle when this 

technology is used at home. Several cases mentioned 

that parents felt confused and do not care about 

learning because there is not enough time to guide 

children to learn and are hampered by work time. So 

that, this thing can hinder students' motivation to take 

part in learning, especially during the Covid-19 

pandemic. From the results of the review, only one 

article discusses the role of AR technology in helping 

students in distance learning but still being able to 

carry out experiments without having to be done in the 

laboratory. Besides, the ease in spreading this 

technology to students and affordability is another 

advantage. Therefore, students feel they have a new 

experience in learning that is not monotonous doing 

online learning activities by doing assignments or 

through conferences but they are still active in learning 

by interacting using 3D assistance. 

The features in AR development can also be 

adjusted to the material to be delivered so that it can 

be right on target in use so that students can more 

easily capture information and use it easily. Several 

platforms have also provided online AR technology 

making it easier for teachers to develop diverse media 

to support implementing online learning. Every 

technology developed in supporting of learning. Of 

course, it has positive and negative aspects but, from 

the 28 articles that have been discussed, 14.28% stated 

that the influence of AR in learning gives a positive 

impression both for students and teachers, especially 

for students. 
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5. CONCLUSION 

In this article, we only present a summary of the 

views of writing on the meaning of AR technology in 

learning, especially in the field of science, both from 

elementary school to university levels from various 

countries. This summary refers to 28 articles that 

address the role of AR technology in education as well 

as the quality of the articles published according to 

Scimago's ranking. In this summary, we go through 

important stages like from analysis to data collection. 

From the analysis that has been done, several 

reflections are important to conclude. Through this 

summary, we know the developing AR that can be 

used in learning as a means of making it easier for 

students to understand concepts that are considered 

abstract. So that they can improve knowledge, 

motivation, achievement, and experience. Besides, it 

can be announced remotely and used anytime and 

anywhere. So that it can be used when the school is 

closed and learning virtually at home. 

Of course, the important point is to pay attention to 

the level of material difficulty and the readiness of the 

technology to be given. Seeing the space around 

whether it is possible in developing AR and seeing the 

negative aspects that are generated. Finally, through 

this article, we thus emphasize that AR technology can 

be developed at any time in science learning, both 

from the basic level to high. Through analysis that AR 

technology is relevant and adapted to the times and 

needs. So that, it is expected to facilitate and improve 

the student understanding. 
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