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Abstract

Information technology enables us to develop innovative learning/teaching tools for mathematics education both in
the classroom and out-of-school activities. This paper shows a brief potential and challenges of using Augmented
Reality (AR) in mathematics education. The learners can view geometrical objects in 3-dimention having better
understanding of the structures. Mobile phones or computer tablets can be used to view the 3D geometrical objects
using special application software. Autodesk Maya software is used to draw geometrical objects and some AR viewing
software can be used to view the objects in 3D. This paper will describe how to develop a simple AR system for the
improvement of abilities of learning mathematics. Sample AR materials used for mathematics education at high
school as well as university level will also be discussed.
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1. Introduction

Augmented Reality in education is relative new but developing rapidly. Sometimes mathematics,
especially geometry, in the classroom is difficult to understand because the students have to
imagine in a three-dimension way. Virtual Reality (VR) can be used to arouse curiosity and raise
motivation of students to enhance the learning process with a high potential.

Azuma [1] gave a good definition of Augmented Reality (AR). AR is a variation of VR. AR
allows the users to see the real world with virtual objects composited with the real world. The
users can also see geometrical virtual objects like a cube or a cone in 3D superimposed with the
pictures of a cube or a cone in 2 dimensions in a textbook. This will help the students to visualize
for better understanding.

2. Related Work

For better understanding of mathematical models, Virtual Reality (VR) can be used to raise
interest of the students as suggested by several authors [9, 11, 12]. Information technology enables
us to develop a new approach for mathematics education both in the classroom and out-of-school
activities. The important purpose of an educational environment is to introduce social interactions
among users in the same physical area [12]. Construction of 3D objects combines four research



areas: geometry, pedagogy psychology and augmented reality. There are several researchers
developed Augmented Reality from Virtual Reality [2, 3, 4, 13, 6 and many others]. The
educational dynamic geometry applications such as Geometer’s Sketchpad [5], Cindarella [10],
Euklid [8] and Cabri Geometry [7] support two- dimensional geometry only. Augmenter Reality is
a rapidly developed with connections of computer graphics and user interface research.

3. Applications

Mobile phones and computer tablets become common tools in daily life. The people always use
mobile phones as calculators. Information technology can enables us to develop applications on
mobile phones for mathematics education purposes. In order to create 3D objects for mathematics
education approaches, we need software for making 3D geometrical models and for scanning or
viewing the objects.

There are several software applications using for creating 3D objects in the market. These
applications can run on mobile phones or on computers. In this paper I used software Autodesk
Maya to create 3D geometrical objects for AR applications. This software can be purchased from
personal or commercial uses from website: www.autodesk.com. There is also a student version for
educational purposes only.
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Fig.1 Working screen of Autodesk Maya for making a model of a cube.



We have to run the programme Autodesk Maya on a computer to create a model. A type od model
can be chosen by clicking a button on the model menu on the top left of the screen. The size and
position can be adjusted by dragging a mouse to create the chosen model. The Fig. 1 shows the
cube model created by Autodesk Maya. After the model is created, it must be saved using an
export command to store the model in a working folder. The model must be saved in the file type
DAE. In this case, the model is saved under the name CUBE.DAE. This model (a cube) will be
used to display in a 3D floating on a background in a real world.

In order to construct an AR of the model we created from Autodesk Maya, we need another
software to link the model to the background or tracker. The software for Augment Reality can be
purchased from http://www.augmentedev.com/. A student version can also be obtained for
educational purposes only by contacting the software provider.
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Fig.2 Working screen of Augment for making an AR of a cube model.

When we go to Augment website, we can see the working screen as shown in Fig. 2. The cube
model we saved in the working folder of Autodesk Maya has to be added to the AR folder by
clicking the button ADD MODEL on the screen. After upload the cube model to Augment folder,
a picture of a cube will appear on the screen.

In order to view 3D cube model of AR using a mobile phone or a computer tablet, we need a
background picture to be scanned. The background is called tracker.
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Fig. 3 A working screen of Augment for uploading a tracker to AR folder. In this case an ATCM
2015 poster is used as a tracker for AR of a cube model.

We have to prepare a tracker so that it will be used to scan and link with the model that we have in
the model folder. An ATCM 2015 poster is used as a tracker for AR of a cube model. In order to
upload a tracker photo, we have to click an ADD TRACKER button on the Augment screen. The
ATCM tracker is uploaded in to the tracker folder as shown in Fig. 3.
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Fig. 4 Press Save and publish to form the link between the model and the tracker.



The last step to view AR 3D image of the model is to download a special software application for
scanning the tracker. In this paper I used application “AUGMENT” for iPhone. When running the
application AUGMENT, the menu of the functions will appear as shown in Fig. 5. Press scan
button to scan the ATCM 2015 tracker on the left hand side of the Fig. 5.
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Fig. 6 A cube model viewing from different angles.



After scanning a tracker, a cube model will appear in front of the ATCM tracker when using a
mobile phone to scan. 3D images of a cube model can be seen from different positions like a real
object floating in the air with tracker background.

4. Using Augmented Reality in the Classroom
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Fig. 6 Different views of a cube model using a page of textbook as a tracker related to the content
in the book.

With the help of AR the teachers can raise interest and motivation of students to enhance the
learning process with a high potential for better understanding. It will be more interesting if the
teachers can create various AR geometrical models using some pages of the textbook or
worksheets as trackers related to the contents being studied. The students can use their own mobile
phones or computer tablets to view 3D objects they are studying coming out from the pages and
the Virtual objects can be seen from different angles in a 3-dimensional way. The sample of this
idea is shown in the Fig. 6.
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