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Abstract— Nowadays, the exploitation of augmented 

reality in education is linked to a multitude of pedagogical 

subjects, including history, geography, natural sciences 

and arts. The extensive use of computers in the educational 

process in recent years, in addition to learners’ familiarity 

with the use of Internet and applications associated with its 

operation, have led to a search for creative methods, which 

will enhance interaction in the pedagogical approach. As a 

result, a digital learning environment has emerged in 

which trainees gain access to knowledge in an entertaining 

and interactive way by making use of innovations and 

gaining the ability to control their knowledge. The purpose 

of this paper is to feature the role of new technologies in 

the educational process by studying the use of augmented 

reality applications in teaching history. Designing such 

applications requires direct involvement of the teacher 

and, as established by the case study, the benefits are 

extremely important; students acquire a particular interest 

in the learning object and achieve higher performance, as 

compared to conventional forms of teaching. 

 

Keywords— pedagogical subject, history, educational 

process, new technologies, augmented reality. 

I. INTRODUCTION 

HE  teaching of History in primary school consists the 

first contact of children with historical events and aims to 

cultivate the development of historical thinking and historical 

consciousness from an early age in primary school. Through 

study and engagement with History and historical events, 

students will realize that the modern world and the past are not 

separate but the former is a continuation of the latter. 

The evolution of technology (computers, tablets, 

smartphones, etc.) and its widespread use, even by young 
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students, has led teachers to employ new technologies when 

designing their teaching in order to make it more engaging and 

stimulate the interest of primary school students. Thus, in 

recent years a new form of new technologies has emerged; 

applications of augmented reality. Augmented reality is the 

projection of a subject with an image enhanced by information 

and virtual characters designed on a computer. Digital objects 

give the impression that they exist in the same space as real-

world objects. The displayed information consists of sounds, 

texts and videos. Information can be viewed either on devices 

such as tablets and smartphones or through special Augmented 

Reality glasses. What makes the augmented reality experience 

special is that the user interacts with the physical world in the 

same way as if he were actually inside it. However, digital 

information is usually placed in this world in order to augment 

it with things we would not normally see, hear, touch or feel. 

In this paper, the introduction of new technologies in 

learning is discussed– with particular reference to augmented 

reality – and the extent to which new technologies and 

augmented reality in particular have been applied so far in 

learning for primary school children. In Greece, despite the 

fact that there has been some progress towards making use of 

augmented reality technologies, there is still much room for 

improvement, as a large number of teachers are still skeptical. 

This paper, therefore, aims to remove these limitations by 

demonstrating the positive outcomes that result from the use of 

new technologies, with regard to the improvement in student 

performance, the strengthening of team spirit, but also the 

increase in the degree of interest. 

II. THE USE OF AUGMENTED REALITY APPLICATIONS FOR 

EDUCATIONAL PURPOSES 

The term “augmented reality” was introduced for the first 

time in 1992 at a scientific conference by the staff of Boeing. 

The real cause was an application- amplifier of the user’s 

visual field in order to provide the necessary data for the 

implementation of their work (Caudell and Mizell 1992).  

 Augmented reality is the combination of the real and virtual 

environment (R. T. Azuma 1997). Augmented reality is not a 

substitute of the real world but contributes to its enhancement, 

while the user has a perception of this environment blended 

with virtual objects (M. Billinghurst 2002). In addition, 

through the use of virtual graphics the virtually created 

environment is connected with the user’s visual-audio real 
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world (Chang, Morreale and Medicherla 2010). In other 

words, the use of augmented reality does not require the user’s 

isolation in a virtual environment. (Koller, et al. 1997) On the 

contrary, it contributes to the enhancement of the real world by 

providing data and information. (Hoff, Nguyen and Lyon 

1996). 

 
Figure 1: Use of holograms for the construction of artificial joints 

(Source: http://www.hih.org.gr/el/holography/applications.html) 

 

The first helmet of virtual reality was created in 1968, the 

user had access in data depicted in a 3D form able to change 

with a head movement (Sutherland 1968). This initial device 

has been developed and was gradually replaced by other ones 

called head up displays, these new devices were placed on the 

user’s head with the user having to look straight forward. This 

certain type of augmented reality device was first used by air 

force pilots for the transfer of flight data (Swift 1983). 

Since then these devices have been used in a wide range by 

companies as well as for educational purposes. (Lee 2012). 

Moreover, in 2013 an important development has been made 

since Google introduced for the first time the google glasses, 

that is, a high tech device of augmented reality (Steiner 2013). 

In 2015, the answer came from Microsoft which introduced the 

“HoloLens” an equivalent device that the user can put on his 

head enabled to see holograms.  Nowadays, the most modern 

development is contact lenses which are about to replace hard-

to-use-screens (Lingley, et al. 2011). 

The etymology of the word "hologram" has its roots in the 

Greek words “holo" meaning “all” and “grafein” meaning “to 

write”.  In particular, it is a technique, which is related to the 

ability to capture light waves, which are reflected in any 

material object, so that, when there is appropriate laser 

lighting, to produce a faithful three-dimensional copy that 

allows  human eye to perceive the image as an element of 

reality (Hellenic Institute of Holography n.d.). 

The holography was discovered in 1948 by the Hungarian 

engineer and physicist Dennis Gabor, who, several years later 

in 1971, was awarded with the Nobel Prize for this discovery, 

holography remained inapplicable for many years until lasers 

were discovered in early 1960s. 

In modern times, holograms have numerous applications, 

they are used in studies to determine the strength of an aircraft, 

but also of entire nuclear reactors. Holograms are also applied, 

on a large scale, in the field of medicine, contributing to the 

use of new methods for the detection of tumors in patients who 

have been diagnosed with neoplastic diseases, but also in 

optimizing the methodology of creating artificial limbs. 

Equally important is the application of holograms in 

dentistry. Indicatively figure 1.1 shows a model of the way in 

which artificial joints are made by using the technology of 

holograms. 

In addition, holography is used to verify the authenticity of 

banknotes, credit cards, tickets and official documents, 

including passports.  Nowadays, it is given that holograms will 

be used in a wider range of scientific fields, education among 

others (Hellenic Institute of Holography n.d.). 

The introduction of new technologies in the educational 

sector was an inevitable development (Koustourakis and 

Panagiotakopoulos 2008), which contributed to the 

reconstruction of pedagogical methods (Gatzias 2000). 

Augmented reality is also included in the new technologies 

that are introduced at school which is inextricably linked to the 

constructivist learning approach.  The use of augmented reality 

applications in the real environment enhances learning by 

allowing learners to form roles and develop skills that they 

find useful in everyday life (Lave and Wenger 1991). The 

rapid development of technologies like this of augmented 

reality makes extremely difficult their prediction of how will 

be evolved in the future. In addition, a certain fact is that it 

can’t replace fully the physical presence of the teacher. 

Nevertheless, the combination of virtual reality can trigger the 

curiosity of students and keep their interest undiminished by 

creating a unique experience (PCmag 2016). 

The use of augmented reality technologies in educational 

activities is directly related to the imagination and the 

creativity of teachers (Bacca, et al. 2014). Indicatively, in 

terms of science education, it could be used to simulate 

laboratory experiments.  In addition augmented reality can also 

contribute effectively in teaching history or foreign languages 

by bringing students in contact with the cultures of the 

countries they study, enriching also teaching with audio and 

video.  

Therefore, the use of augmented reality applications 

contributes to the crucial change of classic pedagogical 

approach. Therefore, the students can interact with virtual 

objects, which it would be impossible to come into contact in 

real life, due to possible dangers or distance, for example if 

these objects are located on different continents or planets or 

even time since these information concern past events, or even 

their size if the objects are big animals or giant constructions 

(Martin, et).   

III. BOOKS OF AUGMENTED REALITY 

Augmented reality books are available in the market. These 

books have as a subject the study of history of natural 

environment, space and arts.  For the use of these books 

technically speaking, a tablet or a smartphone is necessary 

since a large part of augmented reality applications are 

compatible with android or iOS. Users through the use of 

QRcodes c scan certain points at these books and activate 

hotspots and digital material (videos and images). For 

example, as the user is reading the book can see also via a 

mobile device these certain digital material. Actually the book 
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is the same but with some extra features like a three 

dimensional dinosaur moving on the book! (typothes.gr 2015) 

In recent years, the use of augmented reality books is 

incorporated in the teaching method. In Greece, the SchoolAR 

application is considered an initial effort of integration into 

school textbooks, so that teachers and students could be 

familiarized with modern technologies. 

School books have only two dimensional images printed on 

paper. The technology of augmented reality provides to the 

user a three dimensional object which can be shifted or 

magnified in a way that could be seen as  more realistic 

(SchoolAR 2020).These applications are adapted to the 

curriculum of each educational unit while modernization of 

school textbooks is being achieved.   

 
Figure 2: an example of an augmented reality book for learning to 

write. (Source: https://techteacher.gr/επικαιρότητα/βιβλία-

επαυξημένης-πραγματικότητας/) 

 

 
Figure 3: an example of an augmented reality textbook. 

Source: (http://users.sch.gr/samgeorg/schoolar/wordpress/περιγραφή/) 

IV. BENEFITS AND OBSTACLES FROM THE USE OF NEW 

TECHNOLOGIES IN EDUCATION 

The applications of new technologies offer to teachers and 

students a wide range of experiences that they couldn’t have 

gained in the real environment allowing them to comprehend 

difficult terms (Rosenbaum, Klopfer and Perry 2007).  

Moreover according to a research, students show an increased 

interest as they use augmented reality applications, while as 

they are more focused and they tend to make greater efforts, 

resulting to  a much better learning outcome(Serio, Ibáñez and 

Kloos 2013). In addition, according to many researches, it is 

proven that students by visualizing the concepts as well as 

interacting can manage to simplify them without having to 

study a conventional textbook (lee 2012).  Moreover, students 

also develop skills, such as critical thinking, collaboration and 

logical sequencing (Wasko 2013).Another characteristic is that 

complicity among teachers and students is strengthened, while 

the configuration of the educational material allows the self-

guided learning as well as the reflection in the most attractive 

way.  

Despite the fact that this is not a newly developed 

technology, it was only in the last decade since it began to 

enter seriously in the educational field and according to the 

Horizon report in 2010 many advantages emerged in primary 

education (Johnson, Levine, et al. 2010).  

In general, the use of augmented reality applications in 

order to create an interactive learning environment needs to be 

related to discovery learning (Durall, et al. 2012).According to 

this data static experience is prevented while as 

experimentation and participation of learners is enhanced, 

moreover learners gain the ability to live unique experiences 

(Liu, et al. 2007). An important fact is that these applications 

can be used inside and outside of the classroom. In addition, 

the use of these applications in teaching encourages informal 

learning and transforms education into entertainment by 

simulating natural phenomena, historical events or important 

personalities, so as value would be added to knowledge and 

enhancing students' mental and emotional development 

(Kaufmann 2003). 

In any case, the use of these specific applications requires 

their simplification, so that a specialized knowledge would not 

be needed, to which teachers can’t have an easy access. An 

indication of how familiar young people are with augmented 

reality features is the huge success of the POKEMON GO 

game, which was launched by nintendo in 2016 and within 15 

days managed to gain over 20 million active users. 

 

 

V. RESTRICTIONS ON THE USE OF NEW TECHNOLOGIES IN 

EDUCATION 

Despite the positive outcome of the use of augmented reality 

applications in the pedagogical process, there are also some 

serious limitations (Ertmer and Ottenbreit-Leftwich 2010).This 

is mainly due to the fact that a significant percentage of 

teachers do not have the required knowledge regarding the use 

of technology, so it remains cautious about its adoption 

(Billinghurst and Duenser 2012). For this purpose, additional 

training of teaching staff is necessary. According to the 

findings of a literature review of publications from the mid-

1980s to 1992, teachers and professors, while having 

legitimate concerns, were positive about the introduction of 

new technologies in education (Dupagne and Krendl 1992). 

However, the majority of the educational community still 

believes that technology contributes with no doubt to the 

advancement of the pedagogical process (Preston, Cox and 

Cox 2000). In addition, a research from 2000 also shows that 

teachers' stress has a negative effect on their attitude 

(Venkatesh 2000). 
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Moreover, as Baylor and Ritchie found in a study conducted 

in 2002 on 94 teachers from 12 schools in different US states, 

teachers who were willing to change, showed a positive 

attitude towards the integration of innovative technologies, 

however, they realized that training is necessary in order to 

learn the procedures so as to have a total and successful 

integration (Baylor and Ritchie 2002). Furthermore, as 

reported by Salmi, Kaasinen and Kallunki the use of new 

technologies in education and especially in the teaching of 

Natural Sciences is "quite effective and innovative" (Salmi, 

Kaasinen and Kallunki 2012).Furthermore, according to a 

recent survey, among 200 primary education officials, aged 25 

to 35, it was found that they were quite familiar with 

augmented reality applications, while they estimated that their 

opposition to change and a limited infrastructure worked 

inhibitory (Alkhattabi 2017).In Greece, since the beginning of 

2000, projects have started to be implemented with the aim of 

integrating IT technologies and applications in the teaching 

process. It is generally estimated that teachers were willing to 

use them, given the fact that they will acquire the necessary 

training in order to gain the essential technical knowledge, 

which will enable them to respond to the new situation 

(Panagiotakopoulos, et al. 2005). Nevertheless, some issues 

are dealt with skepticism, both in terms of equipment as well 

as the existing pedagogical framework (Tzimogiannis 2002). 

Similarly, a recent research on future primary school teachers 

has shown that augmented reality applications do not show any 

difficulties in their use, while could save teaching time, but 

also providing incentives for learners to incorporate the new 

knowledge. (Díaz Noguera, Toledo Morales and Hervás 

Gómez 2017). 

 

VI. NEW TECHNOLOGIES IN TEACHING OF HISTORY SUBJECT IN 

PRIMARY EDUCATION 

The main purpose of teaching a history lesson is the 

cultivation of historical thought, that is, the understanding of 

historical events through the interpretation of causes and 

effects. Learners understand that the modern world functions 

as a continuance of the past.  

The teaching of this course is based on the learning theories 

of constructivism, learners seek literally to create knowledge 

by themselves through the interaction with open learning 

environments as well as the structuring of knowledge in 

existing cognitive patterns. Therefore, the teacher plays a 

supportive role by providing students with the necessary skills 

to develop their knowledge (Palikidis 2007). 

In the last four grades of primary education in Greek 

schools, the teaching of the history lesson operates 

autonomously, students aim to get in touch with the most 

important Greek myths and to understand basic historical 

concepts as well as knowing great events, from antiquity to the 

present day, but also elements of cultures, with which they are 

associated. The units of the third grade of elementary school’s 

history book refer to mythology including also the creation of 

the world, the exploits of Hercules and These us, the Argonaut 

Campaign, the Trojan War and the adventures of Ulysses, as 

well as prehistory, including Stone Age and Bronze Age. 

Additionally, the teaching of the Bronze Age’s unit provides 

especially a wide range of possibilities for the use of new 

technologies, as will be briefly described below.  

In general, history lesson shows among students significant 

failure rates in the exams of all school levels, a fact which can 

be attributed, to a certain extent, to the limited use of modern 

teaching methods (Fragoudaki 2014).According to the above 

mentioned fact the use of new technologies for the learning 

approach of the specific course is extremely important, as it 

contributes to the enhancement of holistic knowledge, as well 

as the modernization of the course. After all, learners in their 

daily life often use new technologies that emerges the desire to 

integrate them in the context of school teaching, which makes 

it necessary to use the applications that fall within the 

framework of discovery learning (Brunner 1966).At the same 

time, the teacher becomes a leader forming the necessary 

conditions for the active reception of learning (Economou, 

2003). 

Moreover, collaborative teaching and interaction of learners 

is achieved, which contributes to the increase of effectiveness 

in the learning process, compared to individual work (Kagan 

1994). In order to integrate new technologies and, more 

specifically, the augmented reality technologies in the teaching 

of the history lesson of the 3rd grade of Primary School, 

especially in the teaching units of the Bronze Age, the students 

were divided into groups. In order to conduct the course, each 

group of children must have at least one smartphone or tablet. 

Networked computers are also required to assess pupils' 

knowledge. It should also be possible to print the work of 

children so that they can exhibit it on the class notice board. 

The units from the Third class history course that will be 

taught refer to the Cycladic culture, the Minoan culture and the 

Mycenaean culture that were created during the Bronze Age in 

Greece. The lessons of history, geography, language, aesthetic 

education and new technologies are involved in the teaching 

scenario as part of interdisciplinarity. The learning objectives 

are students to understand the specific characteristics of each 

civilization and to appreciate its contribution to the global 

culture, they should also be addicted to the observation and 

description of archaeological findings from different and 

diverse sources. Finally, they should be familiar with the use 

of software relating to the educational process. During the 

lesson, students are asked to scan images from their book so 

they could be transported with the help of Google earth 

applications to the regions where civilizations developed in the 

Mycenae, Crete and Cyclades. Moreover, in some other 

images, they can hear narrations referring to the figurines 

depicted from the book of S. Gialouraki "The Cycladic 

figurines come to life”. Furthermore, in some other images 

they are transferred to the National Archaeological Museum 

and the Museum of Cycladic Art (https://cycladic.gr/) for a 

virtual tour from where they learn information about some 
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Cycladic figurines. Images from the Minoan Civilization 

transfer them with augmented reality in the digi-past 

application of moptil, (www.moptil.com, www.digi-

past.com).Through the application, students take a virtual tour 

of the palace as it was before it was destroyed and also can 

experience life in the palace. The students feel like they live in 

the palace of Knossos and can visit all its spaces. Images from 

the Mycenaean civilization transfer them through videos to the 

Mycenae palace as well as on a virtual tour of the Pylos 

palace. After the presentation of all the civilizations, students 

were told to search for information, depending on the culture 

that impressed them with the help of google search. So, after 

the students’ selection of works of each era, as seeking more 

information, they printed them to be displayed on a notice 

board inside the classroom. In addition, in the context of 

interdisciplinary learning and the art class, they dealt with the 

decoration of a vase or the formation of a mural within the 

standards of that period. 

After the lesson of all three cultures is completed, each child 

is given an Assessment Sheet to evaluate what they have 

gained from the realization of this teaching scenario. 

The results were very encouraging as the students 

successfully completed the Assessment Sheet. They also 

showed great interest in gathering information about works 

from all cultures, which they searched on the internet. 

Particularly encouraging was the fact that students who were 

not distinguished for their active participation in the 

educational process, made an intense effort by achieving 

higher performance and increasing their creativity. 

 

VII. CONCLUSION 

Modern technologies can be a valuable tool for the 

development of the pedagogical approach, as they engage, 

activate, encourage and motivate students, in order to perceive 

the educational process through a variety of perspectives. 

Given, therefore, that augmented reality has been implemented 

in several applications, its introduction into the pedagogical 

field was inevitable. In general, augmented reality consists a 

copy of the real-world environment, augmented with 

additional elements related to digital data, such as audio, 

image and video files, which increase user interaction. In this 

context, the use of augmented reality books enhances the 

potential of printed books. 

In Greece, even though the educational community has 

already realized that the combination of traditional education 

and technological applications contributes to the improvement 

of the cognitive process, augmented reality is not widely used.  

A lesson plan integrating augmented reality applications was 

created for a History unit for the 3rd grade of primary school 

and the students were invited to develop critical thinking, to 

experiment, but also to develop their teamwork skills. 

The results of the implementation of this action were 

particularly encouraging, as the students were able to largely 

consolidate through visualization the material being taught, 

combining academic knowledge with entertainment. Thus, this 

process has led to the enhancement, not only of their mental, 

but also of their emotional development, by actively involving 

the students in the educational process through encouraging 

teamwork and experimentation. 
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