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ABSTRACT

The spread of, COVID-19 from Wuhan, China in December 2019 enforced Draconian
measures in form of social barriers to control the COVID-19 pandemic. Many govern-
ments replaced face-to-face education in schools with remote education through the
internet. Efficient and effective teaching techniques are still being sought. Especially,
lessons practical training exercises need environmental platforms to enhance teach-
ing yet physical platforms could have Pandemic related risks for humans. The risks are
even higher, for children in primary education and for children with neurodevelopmen-
tal disorders who need to learn with repeated exercises. This study proposes a color
learning mobile application for children that is based on augmented reality. The appli-
cation is supposed to teach colors to young pupils in an enjoyable way. In this paper,
three primary colors: red, yellow, blue, and three secondary colors: orange, green, and
purple are taught with 3-D ball animation based on the augmented reality technique.
This animation introduces how the secondary colors originate from the combination
of primary colors. This is an enjoyable, teaching-learning, and self- repeatable activity
for children in a COVID-19 pandemic state.
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INTRODUCTION

Currently, the World population is witnessing several new strains of viru-
ses that have global health threats. For instance, Severe Acute Respiratory
Syndrome Coronavirus (SARS-CoV) killed 774 people from 2002 to 2004
(NHS, 2022). In 2012, the Middle East Respiratory Syndrome Coronavirus
(MERS-CoV) emerged in the Kingdom of Saudi Arabia), originating from
animals, especially camels, (Zaki AM, 2012) caused people to die. In total,
27 countries have reported 858 known deaths since 2012 (WHO, 2022).

However, today we are witnessing a pandemic that has caused a worl-
dwide urgency. This time a novel strain of SARS-CoV called the novel
Coronavirus (SARS-CoV-2). In late December 2019, COVID-19 rooted in
SARS-CoV-2 infection started in Wuhan, China (Tang, Xiaolu, 2020). Many
people suffered and still suffering from this disease and die all around
the world. According to a WHO report, until 1 April 2022, there have
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been 486.761.597 confirmed cases of COVID-19, including 6.142.735 dea-
ths (WHO, 2012/). These viral numbers forced countries to take precautions
to protect human health. WHO has recommended “social distancing” and
“self-quarantine”to slow down the pandemic. As a result, many governments
have closed down various facilities and canceled unessential social gatherings.
The closing of private and public schools has shifted the educational system
from an in-person to a learn-from-home model. In education, many countries
continue their education online. Hence, the importance of computer-based
education that can provide learn-from-home opportunities has taken a new
urgency.

In this study, we suggest a mobile application for color learning based on
augmented reality for young children. We aim to highlight the advantages of
Augmented Reality systems and how they could help in learning in the target
population for a pandemic situation such as Covid-19.

AUGMENTED REALITY (AR) IN EDUCATION

Augmented Reality (AR) provides a more immersive and engaging environ-
ment without hugely decreasing the authenticity of the real world. Behavioral
self-regulation skills of the children are related to school contexts to fol-
low classroom rules, pay attention to instructions and engage them in
learning opportunities (Suchodoletz et al., 2013). There are various resea-
rches about enjoyable, engaging AR-education issues sharing the benefits of
AR (Dinnebeil et al. 2012; Oranc and Kuntay, 2019; Dalim et al., 2020;
Nincarean et al. 2013; Ibáñez et al., 2014; Alhumaidan et al. 2018; Tomi
et al. 2013; Lpez-Faican and Jane, 2020; Altan N. T. A., Gokturk M., 2019;
Akçayır, Murat, Akçayır, 2017).

Children with different levels of mental development could respond with
heightened attention to AR applications. In this study, our application is
developed for young children.

COLOR LEARNING MOBILE APPLICATIONS BASED ON
AUGMENTED REALITY FOR CHILDREN

The application is coded with C# and the Unity Game Engine using Vuforia
SDK and Database. Figure 1 displays the flow chart of the application.

The main page of the application is shown in Figure 2. Four options are
available to choose from the application. The first and the second buttons
are designed to teach the primary or the secondary colors, respectively. AR
includes the text (name of a color) with its pronunciation. When the user
pushes the button called “Primary colors”, the text (name of a color) with
its pronunciation occurs (Figure 3). A button called “Secondary colors” is
designed for teaching the origin of the secondary colors. It functions like the
button called “Primary colors” (Figure 4). The “Quit” button is to exit the
application (Figure 2).

The primary colors are red, yellow, and blue. These colors are the only
three colors that cannot be produced by any combination of other colors.
Secondary colors are orange, green, and purple are made of a combination of
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Figure 1: Flow chart of the program.

Figure 2: The main page of the application.

primary colors. Figure 5 shows how the “secondary colors” originate from
the mixing of the two primary colors. All other secondary colors could be
generated from these three “primary” colors.

A button called “Game” initiates the combination of the two primary
colors to produce the secondary colors with an animation effect based on
Marker based AR.

In this study, three primary colors: red, yellow, blue, and three secondary
colors: orange, green, and purple are taught with 3-D ball animation, using a
marker-based augmented technique. We animated all primary and secondary
colors which are in Figure 5.

This animation based on augmented reality includes how secondary colors
are made up from the combination of primary ones. Figure 6 displays an
example animation that purple is made by red and blue colors in this
application.
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Figure 3: Primary colors.

Figure 4: Secondary colors.

CONCLUSION

This paper presents the application to teach primary and secondary colors
with animation techniques to young children using augmented reality.

AR has some basic properties that could provide answers we are looking
for in the era of Pandemic: supporting a safe experimental environment for
teaching serious topics to the children such as fire, a thunderstorm with the
help of simulations close to reality, building enjoyable, and funny, engaging,
and entertaining learning platforms. Depending on the requirements, it can
support teamwork and social interactions in an isolated environment.

It can be used everywhere with mobile devices which have a camera and
AR software.
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Figure 5: Primary colors and secondary colors.

Figure 6: An example animation shows that purple is made by combining red and blue
colors in this application.

This application is suggested for children who are suffering from isolation
due to epidemic risks, especially in the current world problem: COVID-19.

In future work, we will develop applications with many learning topics
for young children supporting self-repeatable and isolated learning in times
of social isolation.
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