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Abstract— The authors have focused on the implementation 

of augmented reality into different levels of the education 

process through the use of interactive mobile applications. The 

possibilities are presented primarily through good practices, 

tested applications and the methodological ideas associated with 

them. 
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I. INTRODUCTION 

Bridging virtual and real worlds, augmented reality (AR) 
creates a reality that is enhanced and augmented [4] [9]. New 
possibilities for teaching and learning provided by AR have 
been increasingly recognized by educational researchers. 
The coexistence of virtual objects and real environments 
allows learners to visualize complex spatial relationships and 
abstract concepts [1], experience phenomena that is not 
possible in the real world [9], interact with two- and three-
dimensional synthetic objects in the mixed reality [8], and 
develop important practices and literacies that cannot be 
developed and enacted in other technology-enhanced 
learning environments [12] [13]. These educational benefits 
have made AR one of the key emerging technologies for 
education over the next five years [6] [7] [10]. 

With mobile devices, wireless connection, and location-
registered technology, the pervasive or mobile-AR system 
could enable ubiquitous, collaborative and situated learning 
enhanced by computer simulations, games, models, and 
virtual objects in real environments [3] [5]. 

Augmented reality (AR) has the potential to engage and 
motivate learners to explore material from a variety of 
differing perspectives, and has been shown to be particularly 
useful for teaching subject matter that students could not 
possibly experience first hand in the real world (e.g. Shelton 
and Hedley 2002). It also affords the demonstration of 

spatial relationships and the interactions of elements within a 
3D space (e.g. Shelton and Hedley 2003) whilst providing 
the potential for seamless interaction between the real and 
virtual worlds (e.g. Billinghurst 2003; Shelton 2003). 

There are also pedagogical issues that need to be taken 
into consideration when AR systems are implemented in 
classrooms. First, like many educational innovations in the 
past, the use of AR in classrooms could encounter 
constraints from schools and resistances among teachers. 
The learning activities associated with AR usually involve 
innovative approaches such as participatory simulations and 
studio-based pedagogy. The nature of these instructional 
approaches however is quite different from the teacher-
centered, delivery-based focus in conventional teaching 
methods [8] [11] [12]. There are also challenges related to 
learners and their learning processes. In an AR learning 
environment, students could be cognitively overloaded by 
the large amount of information they encounter, the multiple 
technological devices they are required to use, and the 
complex tasks they have to accomplish. That is, students 
need to be multitasking in AR environments [16]. 

II. GOOD PRACTICES OF IMPLEMENTING AR AND 

APPLICATIONS IN ELEMENTARY SCHOOL EDUCATION 

In the following, we present some applications that are 
excellent for use in education. 

A. Quiver 

The Quiver app is an interactive coloring tool that 
achieves its full effectiveness with augmented reality. The 
application is free to download and is available on Google 
Play (no age limitation) and on the App Store (Age Rating 
4+). The application, with proper preparation, is excellent for 
use in education, supplemented by experiential pedagogical 
elements, such as the stages of the eruption of a volcano or 



the description of the parts of DNA. This application is 
excellent for both fun and learning, and all this can be 
enjoyed in 3D as well. 

Using the application consists of the following steps:  

 Print out some Coloring Packs from the website: 
https://quivervision.com/coloring-packs. There 
is some free content, while some of it is only 
available for subscribers and there are some 
paid pictures as well. Coloring Packs can be 
divided into the following categories: Quiver 
and Quiver Education. 

 Color the printed pictures using any color, or 
one’s favourites. 

 Scan the colored picture using the previously 
downloaded and installed Quiver application. 

 Play and bring your pictures to life with the 
selected colors, and play some unique games 
with the available characters. 

B. Animal 4D 

 The app brings animals to life with augmented reality 
technology, and displays the animals in 3D. The animals can 
be displayed using the trigger cards assigned to them, which 
also depict the animals themselves. A description of the 
animals can also be displayed, which, in addition, can be fit 
into different lessons and subjects in various ways. If a card 
containing the animals and their appropriate food (herbivore 
- grass or bee - flower) is started, further animation will start 
to play. For example, a bee lands on a flower. 

 The application is free and available for Android and 
iOS. A number of cards are also available on the website of 
the application, but there are some premium cards as well.  
The company that created the app (Octagon Studio) has 
developed other applications as well that can be used well in 
further education. For example: Dinosaur 4D+, Space 4D+, 
Ocean 4D+, Cars 4D+. 

C. Curiscope 

The application called Curiscope allows your child to get 
to know their internal organs in an immersive way. The 
application presents circulatory, respiratory and digestive 
systems. Using augmented reality, specific internal organs 
appear on a t-shirt, and are interactive and animated.  

The above mentioned internal organ systems come with 
descriptions and additional animations that are 360 degrees 
and 3D. 

Curiscope itself is free to download, however, the t-shirt 
on which you can project your internal organs must be 
purchased. 

D. Counting with Paula 

Math made fun for kids. Children can learn addition and 
subtraction with the Numbers from the popular TV series, 
Counting with Paula. Coupled with the physical flash cards, 
the Numbers come to live onscreen to challenge and guide 
kids through basic mathematics equations. Counting with 
Paula Augmented Reality is the latest app to help kids and 
parents have fun together while learning all about addition 

and subtraction. Line an equation up with the flashcards, for 
example, 4 + 5 =, wait for the numbers to pop up and 
contemplate the answer together. Then tap on the = sign and 
the answer will pop right up [17]. The presented 3D and 
augmented reality based programs and platforms can be used 
in the teaching-learning process, as well as others like 
Wallame, Metaverse and ROAR. 

REFERENCES 

[1] T.N. Arvanitis, A. Petrou, J.F. Knight, S. Savas, S. Sotiriou, M.: 

Human factors and qualitative pedagogical evaluation of a mobile 
augmented reality system for science education used by learners with 

physical disabilities, Personal and Ubiquitous Computing, 13 (3) 

(2007), pp. 243-25. 

[2] Billinghurst M: Augmented reality in education. New Horizons for 

Learning IX (1), 2003. 

[3] W. Broll, I. Lindt, I. Herbst, J. Ohlenburg, A.K. Braun, R. Wetzel: 

Toward next-gen mobile AR games, Computer Graphics and 

Applications, IEEE, 28 (4), 2008, pp. 40-48. 

[4] S.C. Bronack: The role of immersive media in online education, 

Journal of Continuing Higher Education, 59 (2), 2011, pp. 113-117. 

[5] M. Dunleavy, C. Dede, R. Mitchell: Affordances and limitations of 

immersive participatory augmented reality simulations for teaching 

and learning, Journal of Science Education and Technology, 18 (1), 
2009, pp. 7-22. 

[6] L.F. Johnson, A. Levine, R.S. Smith, K. Haywood: Key emerging 
technologies for elementary and secondary education, Education 

Digest, 76 (1), 2010, pp. 36-40. 

[7] L.F. Johnson, A. Levine, R.S. Smith, K. Haywood: Key emerging 
technologies for postsecondary education, Education Digest, 76 (2) 

(2010), pp. 34-38. 

[8] L. Kerawalla, R. Luckin, S. Seljeflot, A. Woolard: “Making it real”: 

exploring the potential of augmented reality for teaching primary 

school science, Virtual Reality, 10 (3) (2006), pp. 163-174. 

[9] E. Klopfer, K. Squire: Environmental detectives: the development of 

an augmented reality platform for environmental simulations, 

Educational Technology Research and Development, 56 (2), 2008, pp. 
203-228. 

[10] J. Martin-Gutierrez, J.L. Saorin, M. Contero, M. Alcaniz, D.C. Perez-
Lopez, M. Ortega: Design and validation of an augmented book for 

spatial abilities development in engineering students, Computers & 

Graphics, 34 (1) (2010), pp. 77-9. 

[11] R. Mitchell: Alien contact!: exploring teacher implementation of an 

augmented reality curricular unit, Journal of Computers in 

Mathematics and Science Teaching, 30 (3) (2011), pp. 271-302. 

[12] K. Squire, M. Jan: Mad city mystery: developing scientific 

argumentation skills with a place-based augmented reality game on 

handheld computers, Journal of Science Education and Technology, 

16 (1), 2007, pp. 5-29. 

[13] K. Squire, E. Klopfer: Augmented reality simulations on handheld 

computers, Journal of the Learning Sciences, 16 (3), 2007, pp. 371-

413. 

[14] Shelton B, Hedley N: Using augmented reality for teaching earth–sun 

relationships to undergraduate geography students. In: The 1st IEEE 

international augmented reality toolkit workshop, 2002, Darmstadt, 
Germany. 

[15] Shelton B, Hedley N: Exploring a cognitive basis for learning spatial 
relationships with augmented reality. Tech Inst Cogn Learning, 2003, 

1:323–357. 

[16] Wu, H. K., Lee, S. W. Y., Chang, H. Y., & Liang, J. C.: Current 
status, opportunities and challenges of augmented reality in education. 

Computers & education, 62, 2013, 41-49. 

[17] https://play.google.com/store/apps/details?id=com.omens.paulaAR&hl

=en_US&gl=US  

 

https://quivervision.com/coloring-packs
https://play.google.com/store/apps/details?id=com.omens.paulaAR&hl=en_US&gl=US
https://play.google.com/store/apps/details?id=com.omens.paulaAR&hl=en_US&gl=US

