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Abstract: Mathematics is the best method of developing mental discipline while
encouraging logical thinking and mental assertiveness. Furthermore, the COVID 19
epidemic is now sweeping the whole world including Malaysia and making it difficult
to learn Mathematics. So, the method of learning Mathematics also needs to be
enhanced according to the current situation. This paper will look at how learning
techniques can be improved to make them more interesting and relevant especially in
mathematics subjects. It is important that enhance teaching and learning method are
provided for mathematics. This paper will examine mobile learning techniques (Lets
Calculate Kids) for math subjects using the ADDIE methodology method. The use of
the concept of Augmented Reality (AR) used in this application to prove the new
changes in the learning system technologically. The target group then underwent
many tests to confirm it. At the end of this article we can find out the expected findings
that this project is successful in helping preschool children learn mathematics using
the latest technological techniques. The effectiveness of the Lets Calculate Kids
application in early mathematics acquisition is likely to be extended to the study of
other topics in other industries.
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1. Introduction

Methodical learning through the use of technology is very popular with everyone in this age and
age of Malaysian technology because it allows the learning system to be used more effectively and
easily understood. The use of applications as a learning process provides new initiatives that may be
inherited and used as a long term learning approach. Applications are technologies that have been
transformed into specific purposes with many conveniences that can be used anywhere. Applications
for computers and mobile phones will cover a wide range of topics. Learning in this technological
approach is very important for such facilities, as it is very beneficial in attracting a group of young
students who are interested in learning systematically. Because it is so useful in today’s world of
technology, revived online learning is generating significant community acceptance. For the use of each
student, all technological approaches adhere to highly effective learning criteria. It is highly
recommended that children use this application as a platform that will help the learning process in
various ways other than just using books by exposing them to the world of technology from a young
age [1].

When technology is mixed with conventional schooling, it has a strong influence. The most
important thing in using technology in teaching and learning is how it is used to help students develop
thinking skills. Students can use technology to overcome difficulties in their daily work if they take the
right approach. The use of technology to enhance student centred learning is a successful technique.
Students are able to interact in real time with their peers and learning will be more interactive if
technology is used to give them space and opportunities to explore the real world or perform simulations
with pre -planned applications. With Internet technology, students can interact in real time with peers
and learning will be more interactive. When children are able to create their own mathematical concepts
as a result of doing creative activities, this is known as mathematical learning. Computers, as we all
know, are tools that can help us acquire better mathematical knowledge. The main reason why this
subject is difficult to learn is because children’s perceptions of mathematics are a difficult subject to
learn and less interesting for them. This also makes children less interested in pursuing a career in
mathematics. In fact, children also consider basic computing operations difficult to understand and learn
[2]. When there is reciprocal learning between processes and objects, cognitive relationships are created
as a result of these interactions, mathematical understanding can be gained [3].

Preliminary studies show that children’s thinking in this area develops progressively, with obvious
limitations on certain skills at various times. The early growth of mathematics is started at an early age
to see their abilities. However, for the purpose of this final project, it will help the preparation of lessons
in activities related to children’s early acquisition of mathematics at the preschool level. Early math
exercises that can interest the child. At this stage, the main focus is number identification, and number
calculation [4].

In this section, we will conduct a search through a review of the literature. The literature review we
conducted was a comprehensive summary of past or previous research on a particular topic. A literature
review will also be conducted by researching scientific articles, books, journals and other sources that
are important to a particular research topic. Past or previous studies will be counted, explained,
summarized, objectively evaluated, and clarified in a comprehensive review [5].

1.1 Problem and Difficulties of Learning Mathematics

Mathematics is a basic subject that children need to learn at an early stage. This subject is considered
less desirable and lacks readiness, however this is a compulsory subject for children to learn. Due to
that, there are various issues that cause children difficulty in learning mathematics.

In addition, children who are given less early exposure to mathematics learning while in
kindergarten will result in students who lack interest and in-depth knowledge in mathematics. Further,
why these subjects are difficult subjects is because they face difficulties in basic calculations [6]. This
is because mathematics subjects are less exposed in advance to children which makes children’s culture
shocked when they suddenly have to learn a subject that has never been taught before even though it
has never been taught at home [7].

As a result, the problem in learning mathematics should be solved by finding a solution so that the
standard of education in Malaysia can reach a new and higher level on par with international and in line
with the passage of time.
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1.2 Technique for Teaching

A teaching method is a technique that will be taught by a teacher or lecturer either in class or by
chance. Therefore, there are two types of teaching methods that have been identified, namely traditional
and advanced teaching[8].

This traditional teaching method is still used by the majority of school teachers to students and
children [9]. With this traditional teaching method, students now only use the listening skills fully by
the teacher during the learning process as a result of this technique. Whereas, in the advanced teaching
method, this method uses a lot of IT technology while teaching and also uses existing technological
materials to teach.[10].

In conclusion, students lack the skills of critical thinking, problem solving, or decision making
because with the use of traditional teaching methods only rely on repetition and memorization of
knowledge alone. Advanced teaching methods have been designed to enhance the comprehension that
will be conveyed visually as it can provide an approach to students in this modern age, in line with
current growth.

1.3 Advanced Learning using Augmented Reality (AR)

Advanced teaching with application development is a suitable way to be used as teaching material
for children to improve teaching methods other than traditional teaching. The use of apps is a method
of teaching that involves the use of technology and is thought to have beneficial impacts on learning
[11]. By adding Augmented Reality (AR) into our apps Let's Calculate Kids achieves the advanced
teaching feature

Furthermore, Augmented Reality (AR) is a new technology that has emerged in recent years and is
primarily used in the sector of education. Educational scholars have been attracted to how AR
technology works by supporting and offering more efficient learning versus its use. [12]. In the real
world, AR can be used to provide additional and contextual information that helps learning in reality
experience [13]. In reality, AR is a useful method of learning and encouraging student interaction during
classroom sessions [14]. There are numerous benefits of Augmented Reality in education, and there is
a great deal of potential for integrating AR into teaching and learning, especially in subjects that require
suitable abstract visualisation, such as mathematics

In accordance with the modern era, which is facing the Covid-19 pandemic, AR also facilitates
learning outside of the official classroom by establishing a learning experience that is linked to the
regular classroom [15]. It also enables for the integration of physical display aids such as annotations
and virtual illustrations, which can help students comprehend the application better. This is because AR
provides unique teaching tools for manipulating and interacting with abstract concepts in the actual
world, which can increase learning limits in topics like mathematics. As a result, the application of AR
has the potential to transform traditional learning into advanced teaching by providing the best way for
engaging students in learning and most importantly making teaching more exciting. Finally, the use of
technology in education shows that it may boost motivation and knowledge in any learning situation.

1.4 An overview of existing Mathematics Learning Applications

Observation of existing applications is very important to develop an application. It can provide
information about the application that has been developed, and also serves as a reference to improve
the ideas that will be applied to the application to be developed. These are the selected applications
listed below:

Table 1: Applications that have been selected for an overview

Item Math For Kids Kids math-math game ~ Math Kids- add, subtract,
for kids count and learn
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Icon

Learning Method
Background Audio

The difficulty No No Yes

Instruction No No No

This table is a comparison between the applications that have been developed related to
mathematics with basic calculation topics in the application warehouse to see the strengths and
weaknesses of each application developed to make improvements on our application project as shown
in Table 1.

Moreover, each application that has been created has its own unique characteristics. As a result of
the comparison of the three apps, all of the flaws in the existing apps will be repaired in Let's Calculate
Kids, and add some new functional elements will be included to set it apart from other Google Play
apps and allow users develop their basic math skills. Also an advantage that can be improved into the
application of Let’s Calculate Kids is with the addition of the concept of Augmented Reality (AR) to
show how to calculate better and easily understood by children in detail.

1.5 Augmented Reality's Effectiveness (AR)

Augmented Reality (AR) is the application of information in the form of text, graphics, music, and
other virtual enhancements combined with real-world items. AR is characterized from virtual reality by
a “real world” component. In contrast to simulation, AR combines and adds value for user engagement
with the real world. [16]. With the use of AR, classroom education can be extraordinary and more
interactive, as AR can allow teachers to demonstrate examples of concepts virtually and add game
elements to provide textbook material support. This will allow students to learn faster and memorize
information [17].

Therefore, the use of augmented reality techniques as a teaching and learning medium has the
potential to influence how new technologies are used in teaching and learning, as well as provide
alternative possibilities for teachers. The use of AR as a medium of instruction has the potential to
transform how technology is used in the classroom. Teachers and pre-schooler students have a variety
of ways and strategies to choose from when it comes to using AR applications as a medium of teaching
and learning. The benefit is that it allows pupils to save time in mastering a skill [18].

By building an application that uses AR can help students and attract their interest in mathematics
subjects more easily understood and improve counting skills. Besides, it helps educators get to know
more and take advantage of the latest technology in preschool education. The final hope for the products
developed includes being able to attract students to learn mathematics subjects. Moreover, it can help
educators improve their knowledge of digital content. Lastly, it can be able to guide preschool students
on how to learn using the latest technology and use it for beneficial things.

2. Materials and Methods

The project employs the ADDIE design technique to investigate and build this learning application,
and the phases involved are Analysis, Development, Design, Implementation, and Evaluation. This
research is being carried out to discover the truth about what is happening in the present system in order
to ensure that each element is able to regenerate from the existing system. Several studies were
conducted for the creation of the Lets Calculate Kids application utilising the idea of AR to determine
if this Android application is highly suited for the apps that have been done. As a result, the ADDIE
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model will describe samples, instruments, data collecting, and data analysis procedures. Figure 1 shows
the ADDIE model.
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Figure 1: ADDIE model
2.1 Analysis

We have been done a research at this step of the analysis by discover the difficulties that exist in
application development. Several investigations were conducted throughout the creation of this
application. This is to be guaranteed that the construction of computational apps at this early level is
feasible. The general public as well as kindergarten pupils aged 5 to 6 years old are targeted users for
the Let Calculate Kids application. Several scopes must be targeted during this analysis phase, including
project scope, project history, project objectives, application development scope, and learning issues.

2.2 Design
The storyboard and user interface are designed in the second step, design, of the development
process. In order to verify that the design produced is acceptable and able to attract consumers,

discussions with the target group were also held. This phase uses the notion of a prototype to create a
storyboard that depicts the complete display. Figure 2 depicts the storyboard design.
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2.3 Development

The application was developed in the third phase of development using the specifications and needs
generated from the design phase. As indicated in Figure 3, certain software was utilized in the

Figure 2: Storyboard of Let’s Calculate Kids

development process, such as Adobe Illustrator and Adobe Photoshop.

Next, in order to enable the app to be utilised on automobile platforms with augmented reality
features, Unity was used to create Android apps. Unity is a cross-platform gaming engine created by
Unity Technologies that used to create video games and simulations for computers, consoles, and
mobile devices, as well as 3D components. Figure 4 depicts the development environment.
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Figure 4: The making of flipcard in Unity

2.4 Implementation

The finished application is uploaded to Android-based mobile devices in the fourth step of
execution. Let’s Calculate Kids' usability is put to the test by students, teachers, and the general public.
They were provided instructions on how to access and utilise the application at the beginning. The
application teaches two major lessons: learning to recognise basic numbers and doing two fundamental
computations, addition and subtraction. After students have mastered each section, they are given free
time to utilise the application. The front page of the application is created with an engaging blend of
colour, sound, animation, and interactivity in the Figure 5.
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Figure 5 : Main Interface of the application

2.5 Evaluation

The procedure of evaluating the impact of application use was completed in the fifth step of the
evaluation. We created a google form on the effectiveness in using the app from the general public
respondents and kindergarten children aged 5 to 6 years to use our app during this phase. This is to
study how effectively this application is used by the community and children in terms of its
effectiveness in the classroom. We may evaluate the effectiveness of the application from the user’s
point of view before, during, and after use during this phase.

3. Results and Discussion

Let’s Calculate Kids Augmented Reality (AR) Learning Apps have been the subject of numerous
studies. This is accomplished through tests, pre- and post-surveys, as well as information and reviews
from websites, linked articles, and online newspapers. Preschool parents and students were included in
the survey. The total number of responses was 41, pre and post surveys were performed using Google
Forms and sent to the general public aged 24 to 37 years old, with youngsters aged 5 to 6 years old
learning mathematical topics in numbers and basic calculations. By disseminating online questionnaires
to the general public and students, we were able to take a more effective step. They had to respond to 6
questions in the both surveys.
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3.1 Results
Table 2: Pre survey questionnaires

Question Agree Disagree
Are you happy with standard maths learning methods? 75.6%  24.4%
Do you believe that a less appealing learning environment is a stumbling block to 82.9% 17.1%
studying Mathematics?
Do you believe that mysterious learning techniques are a stumbling block in the study of  92.7%  7.3%
mathematics?
Do you believe that augmented reality learning applications can motivate students to learn 68.3%  31.7%
Mathematics?
Do you think that using augmented reality learning apps can help students comprehend 75.6% 24.4%
mathematical principles and applications better?
Do you believe that augmented reality based learning should be used as a learning tool for 75.6%  24.4%

students?

Pre-survey and post-survey questionnaires have been used. This questionnaire is important for
demonstrating the problem statement's validity. The respondent is required a total of six questions to
answer, and they were asked to react based on their own opinions. The pre-survey questionnaire findings

are shown in Table 2.

Table 3: Post survey questionnaire

Question Agree Disagree
Are you confident that the ‘Lets Calculate Kids' software can assist toddlers in learning 94.1%  5.9%
the fundamentals of math?
Do you believe the 'Let's Calculate Kids' app piques users' interest in mathematics? 94.1%  5.9%
Do you think the 'Let's Calculate Kids' software can help students study more effectively? 91.2%  8.8%
Do you believe that using augmented reality learning apps can help students learn more 82.4% 17.6%
effectively and meaningfully?
Do you think that using augmented reality-based learning tool can help students 88.2% 11.8%
comprehend basic mathematical concepts better?
Do you think the 'Let's Calculate Kids' app is a good learning tool? 94.1% 5.9%

Next, there's the post-survey questionnaire, which is used to support the Let's Calculate Kids Apps'
acceptance. Both of these surveys were created using Google Forms. An overview of the questionnaires

is shown in Table 3.

3.2 Discussions

The development of Let's Calculate Kids was based on the addition of several important elements
to improve preschool children's learning experiences, such as the use of AR. According to the results
of the questionnaire, the use of Augmented Reality has a huge impact because AR in our apps uses
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attractive colours, animations, graphics, and audio usage. Visual, auditory, and kinaesthetic (VAK)
learning techniques are strongly supported by this AR [20]. In this apps, the flip card we created when
scanning using AR and the emergence of objects into reality meets all the features of (VAK). The usage
of appealing colours is important. Every application that is created has a significant amount of colour.
Interaction with colour elements plays a big role in human-computer interaction. To keep users
interested in using the application, the flip card is designed using appealing colour choices. The flip
card next feature is the incorporation of animation and virtual reality. These features, when added into
the app, will create a scene that will grab the attention of users, particularly children, who will be using
the app. The thing will take on the appearance of a live being and will rise from the ground. As a result,
it's preferable than to keep staring at a static character. Additionally, learning through animation and
virtual reality has no age limits and may be used at all levels, including elementary, secondary, and even
university. The flip card’s use of graphic components aids the user's understanding during the learning
process. The auditory component is equally important. This is due to its ability to create a non-boring
environment when using the application. The use of audio also helps in the communication of
information to users. The usage of relevant and entertaining audio can also help to increase user interest.
Finally, respondents believe that Let’s Calculate Kids helps engage children to use learning resources
and enhance their experience in mathematics subjects.

4. Conclusion

Conclusion, mobile learning allows preschoolers to learn Mathematical subjects at their own pace,
regardless of time or location. Mobile learning is a new field that will continue to gain popularity as
additional capabilities are offered. This is because, in the busiest culture of the future generation,
convenience is everything. In the future, mobile learning will open many possibilities to new
technology. Preschoolers can be helped and their interest in Mathematics subjects can be helped boost
more easily by developing applications that utilise Augmented Reality (AR). Furthermore, with a
smartphone, preschoolers can master Mathematics courses. Also, this application can also help teachers
who want to use technology as a method of learning by using gadgets. Lastly, Let's Calculate Kids
based AR Learning Apps are being developed. AR learning apps can assist students in overcoming
mathematical topic learning challenges and enhancing their learning experience. When compared to
traditional teaching methods, the use of the Let's Calculate Kids Learning Apps AR Based Learning
Apps has increased the user's spirit and provided a fun learning environment.
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