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ABSTRACT

This innovation was created to use the Augmented Reality (AR) approach in mathematical learning.
Obijective of the innovation is to create teaching aids that generate better understanding of students in
mathematics subject, enhancing students’ concentration in the class and improving students’ exploration
in learning mathematics. Magic Cube by using augmented reality was innovated as the teaching aids to
achieve the objective. The overall process of innovation involved five intensive stages, i) identifying
topic in mathematics concept to focus, ii) creating mathematics problem solving in the selected topic, iii)
designing the problem solving in augmented reality, iv) coding the augmented reality with Quick
Response (QR) Codes, and v) creating the Magic Cube and implementing codes on the Magic Cube.
Magic Cube was tested to 18 students of Negeri Sembilan Matriculation College. The findings of
students' feedback on the use of Magic Cube in mathematics learning showed a total of 66.7% of students
strongly agreed that they understood all the examples used by lecturers when using Magic Cube. Bulk of
the students (61.1%) felt comfortable when the lecturer used the Magic Cube. While 50% of students
strongly agree that they concentrate, understand what is taught and confident when answering questions
when Magic Cube is used in mathematics learning. The implementation of this innovation gives a very
positive response to teaching and learning in the classroom assisted by augmented reality (AR) approach.
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1. INTRODUCTION

The digital learning is increasingly using by the educators, as currently the technology being used to
deliver knowledge and skills in a fast way. The mode and style of teaching and learning had change
drastically from traditional way to digital learning. One of the teaching or learning aids of the digital
learning is Augmented Reality (AR) that can be applied in computers, tablets and smartphones.
Augmented Reality (AR) was introduced by Thomas P. Caudell in 1990 can be defined as a technology
that can combine virtual objects three-dimensional into a real environment and then bring it or project it
in real time [1]. This innovation project using Magic Cube as a learning aid by applying AR technology
using smartphone is to generate better understanding of students in mathematics problem, enhancing
students’ concentration in the class and improving students’ exploration in learning mathematics. The
literatures review from the previous studies show that AR can stimulate the students mind in problem
solving critically [1], the use of AR is effective in improving students' motivation in teaching and
learning sessions [2], and AR developes the students’ conceptual understanding ability in mathematics
higher than conventional learning [3].
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2. MATERIAL AND METHOD

As the beginning, topic Differential Equation was selected to be implemented in this innovation. There
are four questions in this topic been chosen to create the Magic Cube. “ASSEMBLR” applications
(Figure 1) is used in providing the visual and the structure of model images. Then each selected questions
that were replicated to AR was coding to their AR with Quick Response (QR) Codes. All these codes are
displayed on the cube surface and can be used as the teaching aids in the classroom. If the class is
conducted virtually, the codes can be shared to the students digitally because AR can be used on
computers, tablets and smartphones.

ASSEMBLR

—

Figure 1. ASSEMBLR Applications and AR In Magic Cube
2.1. Findings

The innovation was firstly introduced and conducted during a mathematics exhibition, “Math Fiesta
2020 at the Kolej Matrikulasi Negeri Sembilan in 2020. The exhibition was attended by all the students
in the college as all the students takes mathematics course. Then, Magic Cube was implemented in the
classroom by the team. 18 of the students were picked randomly to explore the Magic Cube and data was
collected by using “Google Form”.

4.Saya memahari apa yang diajar oleh pensyarah apabila Magic Cube digunakan

Figure 2. Google Form Responses

The findings of students' feedback on the use of Magic Cube in mathematics learning showed a total of
66.7% of students strongly agreed that they understood all the examples used by lecturers when using
Magic Cube. Bulk of the students (61.1%) felt comfortable when the lecturer used the Magic Cube.
While 50% of students strongly agree that they concentrate, understand what is taught and confident
when answering questions when Magic Cube is used in mathematics learning.

3. CONCLUSIONS

Magic Cube is an innovation that helps mathematical learning in better positive effects on understanding,
arousing students' interest in mathematical learning and improving students’ exploration than traditional
teaching. Suggestions for improvement is to provide Magic Cube to disseminate for other corresponding
topics in the future.
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