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ABSTRACT 

Classroom learning is upgrading with technology and the physical classroom is shifting from lectures to smart 

classroom. Information is communicated by using technology to make classes effective and interesting. In the 

present scenario, students are expecting more practical experience than theoretical learning to understand the 

concepts well. Students are also familiar with the technology, that’s why computerized tool and applications 

(apps), are taking up a prominent role in teaching and learning. Through the review of literature, the objectives 

of this study are designed which indicates exploring the role of Augmented reality (AR) technology in the 

education sector, to know how effectively the education sector can use technology for the teaching and learning 

for an effective outcome and also focusing on the limitation and drawbacks of the technology. The finding 

outcome is using 3D images and AR technology which will create more interest among the students and help 

them to understand the concept easily. 
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1. INTRODUCTION  

Classroom learning is upgrading with the technology. Physical classroom is shifting from lectures to 

smart classroom. Information is communicated by using technology to make a class effective and interesting. 

Education is sharing information between facilitator and receiver.Students are expecting more practical 

experience than theoretical. Students are familiar with the technology, which imply computerized tool and apps 

that is taking up a prominent role in both teaching and learning.One of the newest developing technology is 

Augmented reality(AR). 

The word, „Augmented Reality‟ was first coined by researcher Tom Caudell in the year 1922. 

Augmented reality is bringing elements of the virtual world to the real world. In simple words,it is using a 

computer-generated image in the real world.AR blends the information on the real-world surface.AR application 

can be implied in smartphones, computers, and tablets. 

Using Augmented Reality in educational sectors may help to make a class more interesting, 

informative and interactive. The goal of education is to cultivate interest in the subject among students. To build 

interest,the facilitator needs to involve interactive sessions and build practical experiences. Using Augmented 

reality might contribute to aim the goal.  Technology Role is not only cultivating the interest among students but 

it should also help the students to explore the subject knowledge. 
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To find the uses of AR in education, colleges have to incorporate the technology into the education 

system. To use AR, you require an additional controller or a device,which is expensive in the market. Colleges 

have to use custom designed AR technology for teaching purpose. Since facilitators are not trained to create 

content, they need to go to the technical person which consumes a lot of time to complete the process. But the 

benefit here is, once the content is created, it can be used as many times as one wants. Awareness on how AR 

technology can be used by a facilitator is lacking.   

The study will be focused on exploring the role of technology in the education sector, how effectively 

the education sector can use technology for teaching and learning for an effective outcome,how technology can 

be incorporated into the subject, focusing on the limitations and drawbacks and does AR help to explore the 

subject knowledge. Using 3D images will create more interest among the students and will also give as well as 

hold back the attention of the students. 

1.1. Augmented Reality as a New Pedagogical Tool  

 AR enhances the real-time reality by superimposing digitally generated information over the user‟s 

view of the real world. In simple terms, AR is the artificial view of the physical world or a false view which is 

created by computer-generated images in real time. AR helps to bridge the gap between learning process.  

AR blends the information on the real-world surface, where Virtual Reality(VR) takes us away from 

the real world to the world of imagination. In the year 1968, computer scientist, Ivan Sutherland along with his 

student invented “The Sword of Damocles” and since then, miner development occurred until the 1990s (Ronald 

T.Azumas 1997). A survey of AR examines its various uses such as manufacturing, medical, mechanical 

operation, and entertainment (Jennifer Shore 2012). Augmented Reality is used in different technologies like 

Marked based or Image - based Augmented Reality, Location-based, Projection or artificial light on the real-

world surface and Superimposition based. 

1.2. Augmented realityin educational sectors-  

Augmented reality is used in the following educational sectors-  

 Architecture and interior design  

 Science sector  

 Medical science  

 Mechanical and Engineering  

 Geography etc., 

Even many AR smartphone apps are available for education purposes like, Human Body Educational 

3D (this app will help to learn human body anatomy), AR Education and Learning 360 (to learn Anatomy, 

Biology, and English), AR Learn To Draw Anime, AR 3D Science, etc., likewise around600 educational apps 

are available to use Augmented Reality technology. Augmented reality can be displayed by Google Glass, 

Head-Up Displays and Smartphone or handheld devices. 

2. REVIEW OF LITERATURE  

Susan Yoon et al (2017) the study gives weight to the application of AR in the museum and to 

overcome the difficulties or challenges faced by the students to understand the theoretical concepts. From the 
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past, it is observed that most of the students find it difficult to cope up with the science subjects and concepts 

due to lack of understanding and they end up taking subjects, other than science in their future studies. To 

overcome these challenges in the students and to meet the objective of the study, the authors conducted the pre-

intervention survey by assigning a test to students of 6
th

 to 8
th

 grade and their teachers about Bernoulli‟s 

principle concept. Before the visit of students to a science museum, north-eastern US city, they found that not 

even 50 per cent of the students and teachers are able to explain the concept clearly. In the science museum, half 

of the students got an exposure to understand the concepts of Bernoulli‟s principle using AR technology device 

which helped students to manipulate and learn in a 3Dimension and the remaining half of the students learned 

the concept without AR technology device. And again, the investigators conducted a post-intervention survey 

which helped them to prove their hypothesis that the students with   AR technology device took less time to 

understand the concept while the students without the exposure of the technology took longer time. 

Liou, H et al (2017) based learning, promotes realistic learning which helps students to take the image 

as a reference and reduce the confusion because the student can see the movement of an object and interact with 

it. In this study the researchers comparing AR with VR (Virtual reality) by conducting some tests to the students 

of fourth grade in Taiwan on the astronomy subject. They had taken Sky Map and the Moon Finder as an 

observation tool where Sky Map was a VR product which simulated the celestial bodies with virtual objects and 

Moon Finder was an AR software which had information of lunar and realistic virtual moon. In this study, the 

students are grouped into experimental and control groups. Experimental groups are exposed to AR and control 

group to VR and students that went through pre-test, post-test, task test, and the questionnaire, wherein task test 

the groups are exposed to VR and AR. The comparison of two groups was done by using a statistical test called 

t-test and the researchers found that the students with AR performed significantly better than the students with 

VR.  

Jorge Bacca, et al (2014) in their study talking about the effectiveness of AR in education by doing a 

systematic review of past publications. Researchers finalised 32 publications of the past 10 years for analysis. 

Study mainly focused on applications, effectiveness, merits, demerits and challenges of AR in education. The 

study followed the guidance given according to PRISMA (Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses) statement. From the year of published papers data the study found that there is an 

increasing trend of publications of AR in educational subjects and most of the study focused on science 

concepts, since AR is more applicable in understanding lab experiments in a better way followed by Humanities 

and Arts educations. If one speaks about the demerits of AR, the study finds that the students get frustrated if the 

application does not work properly and it is expensive to access the devices to use AR. The summary of the 

study also pointed on the effective use of AR in childhood education and Vocational educational Training 

(VET) in future. 

Mayur Agrawal et al, The study on augmented reality 2015 describes that AR is used in different 

fields; characteristics; future scope, and limitation are discussed. It explains the differences between virtual 

reality and augmented reality and how AR changes the way we see the world. Voice and camera view are 

helpful for blind people and their education will be easier by adopting a gaming method. The gap in the study 
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speaks about uses of AR for blind and the technical part of technology, also uses of technology is limited in the 

study. Since the study took place before 2015 technology was limited. My focus will be on the new updates and 

its uses with the case study 

Amy M. Kamarainen, et al (2013) focus on the application of AR in environmental education, where 

the pilot study was done by taking students of sixth graders from the north-eastern school district, USA. AR is 

implemented with environmental probe ware of Eco MOBILE project during the field trip, where the students 

has to understand the characteristics of the local pond environment and measure the quality of water. During the 

study, students underwent pre-field training and researchers had conducted a pre-intervention survey to know 

the understanding of the subject in a student and in intervention they were exposed to AR technology combined 

with probe ware where they were able to learn the concepts of the subject more clearly. Also, the faculties of the 

field trip found that students are more engaged in the subject and had a form of interaction their peers. The post 

field test was conducted with the students to analyse the application of AR in the field study. Paired-t test has 

been applied to check the significant effects of AR to the scores obtained by students in post-test. Multiple linear 

regression has applied to determine the effect of different factors on the gain (score) of the students. 

The study concludes that using AR with the use of the probe in the class room as well in the field trip helps 

students to explore their theoretical knowledge realistically.  

Ana Grasielle et al (2009) promote the application of AR in music therapy. The therapy was performed 

on a child with Cerebral Palsy. To make the therapy more interesting and the active involvement of the child 

both physically and mentally, the researcher created software which has access to music to help in the hand 

movements of the patients. This software has been developed through AR techniques in which games can be 

played with sounds and colour to make it more attractive to the patient and with its low cost it can be used in the 

household. At the beginning of the software development, the experiment was conducted with the music 

therapist and later it was implemented on the patient. During the therapy, the parent of a child (patient) and the 

therapist found the active involvement of the child‟s body part which was more neglected in daily activities.     

Chih Ming Chen & Yen Nung Tsai (2012) speaks about the difficulties faced by the students in 

accessing books in the library and to train the individual students to access books with less manpower in the 

library is difficult to carry out. So, the school in Taiwan proposed to implement a system with AR technology 

which will help in the library instruction and to access the required books easily. The technology was 

experimented on 116 students and noted down their learning capacity during the intervention. Students were 

divided into control and experimental group. Control group was provided with only library instructions and 

experimental group with AR technology. Paired-t-test had been applied to the test and the relation between pre-

test and post-test experiment and sample t-test was applied to check the significant difference between male and 

female learner. The research found that the instruction using AR played a massive role in the library and there is 

no significant difference between male and female learning. 
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3 METHODOLGY  

 For the review, the qualitative method has used. In order to conduct content analysis, research papers 

on augmented reality, and education-related papers are used.  

3.1. Theoretical background  

Diffusion of innovation theory by Everett Rogers,in  1961speaks about how society members adopt the 

new technology. If the innovation adopts or adapts widely there will be development and sustainability. Four 

elements of diffusion of innovations are- Innovations, Communication channel, Time and Social system.Roger 

says in the theory, there are few ways of considering the ability of people to take decisions, which are: 

 Optional – individual take a decision 

 Collective -The decision made by all individual in a social system  

 Authority – few individuals, authority take a decision in the social system 

 Five stages of theory 

Theory can be used as a framework for the study. Augmented reality technology in education is 

introduced to the society; it depends on individuals in a society whether they want to use it or not, but for the 

development of society and for sustainability, it is helpful. Individuals have an option to use it or not and also in 

what sector to use it. Augmented reality technology is custom made can be used in multiple places; the decision 

needs to be taken by likeminded individuals. Authority in my study is educational sector and the need to take a 

decision to use technology or not.  

Roger follows five stages in the diffusion of innovation.  

Knowledge- Individually everyone can use AR but lack of information and knowledge on the 

invocation of the technology, every individual is lacking the interest. Few individuals are showing more interest 

in technology and they looking forward for more detailed information. In this situation, the individual analysis 

the positive and negative of innovation and takes the decision whether to implement the technology and if it is 

useful for the present and future and conform the confirmation to use innovation or technology to full potential.    

4. CONTENT ANALYSIS 

Table: Summary of ROL on Sample survey study on application of AR in education 

Study Location 

of study 

Respondent

s 

(Students) 

No. of 

Students 

participat

ed 

Hypothesis/Objective of 

study 

Summary of study 

Susan 

Yoon et 

al 

(2017) 

northeaste

rn U.S. 

city 

6th to 8th 

grade 

58 Benefaction of AR in 

students to understand the 

concept of Bernoulli‟s 

principle in the area of 

science.   

Out of 58 students 29 students 

exposed to AR condition and 

spent 9 minutes 41 seconds to 

interact with device. Remaining 29 

students without AR condition 11 

minutes 43 seconds to interact 



 

536 | P a g e  
 

with device. 

Liou, H 

et al 

(2017) 

Taiwan 4
th

 grade 54 Comparison between 

application AR and VR 

technology in astronomy 

Out of 54 students 15 students 

exposed to VR technology and 18 

students to AR.  Study found 

students with AR technology 

performed well than the students 

with VR technology. 

Amy M. 

Kamara

inen , et 

al(2013) 

USA 6
th

 grade  71 Application of AR in field 

environmental study 

The feedback from the Faculty of 

school represent the benifits of AR 

technology in teaching and 

learning.   

Ana 

Grasiell

e et 

al(2009) 

Brasil Child with 

cerebral 

palsy 

 Application of AR in 

music therapy in the 

rehabilitation process 

Therapist found the satisfaction of 

child with the system developed 

with the AR technology. 

Chih 

Ming 

Chen & 

Yen 

Nung 

Tsai 

(2012) 

Taiwan 3
rd

 grade 116 Application of AR in 

library instruction to 

access books 

AR technology helped the students 

to understand the library 

instruction in better way and there 

is no gender difference in learning 

technology 

 

5. CONCLUSION  

From pre -Independence Day government and public sectors have made an attempt to use media for 

educational purposes. Many educational related films are made to convey information. Television was 

introduced in India to use the medium for distance education. Many satellite education programs are 

broadcasted to educate rural people. Media enhanced education and was used as a medium to communicate to a 

larger group of people. (Kevel. Kumar) Media help people to connect and access the information easily. New 

emerging technology like AR helps the students to understand the concept of different dripline easily and in a 

short period of time. 
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Based on the analysis of the review of literature, the AR application in education helps students to 

understand the concept clearly and precisely. Susan Yoon et al (2017) study on Bernoulli‟s principle teaching by 

using AR technology device, took less time to understand the concept.  Interaction with the technology and 3D 

objects keep the student active and increase student participation. Technology motivate student to access more 

information and help them to learn themselves without others helps. Based on the study, we can conclude that 

AR technology can be used in education institution in all domains. 

The educational institution has to incorporate the technology into the education system, which help the 

student to understand the concepts.  To use AR, one requires an additional controller or a device; the Mobile can 

be used as a medium and institutions need to have custom designed educational material for teaching purpose 

and trained faculties have to use it. Since facilitators are not trained to create content, the Institution can borrow 

help from a technical person or outsource the material, which will benefit the students to understand the 

concepts and once the content is created, it can be used as many times as one wants. It can also be used in 

schools in rural or urban areas where there is lack of laboratory or sacristy of instruments.  
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