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Abstract

Due to the difficult educational condition caused by the COVID-19 pandemic, the design and development of mobile phone
apps and technologies for teaching and learning are being more considered. Moreover, technology-based infrastructure for
the use of distance education is developing rapidly. In this paper, an Android application called Triangular App (TriApp)
was designed for teaching multiplication to preschool children. This application uses the Triple Multiplication method in
which three numbers (including two numbers, and the product of multiplication of these two numbers) are considered as
a group. By repeating and memorizing this group, if any of the numbers are not displayed, the child can guess the missed
number. With TriApp, in addition to multiplication, children can also learn division. There is a test and competition section
in which the child receives points by giving the correct answers, which increases the children's desire to learn. To evaluate
the effectiveness of the TriApp, two preschool children groups were examined in 10 days. The former learned multiplication
using TriApp and the later learned it using the multiplication table (repeated additions). The results showed that during test,
100% of the children that used the TriApp could answer asked multiplications correctly and only 40-70% of the children
who were trained through multiplication table could answer asked multiplications correctly. Also, the children were satisfied
94% with the application, whereas, they were satisfied only 60% with the multiplication table. This mobile application was
developed using Java programming language, Eclipse IDE, and SQL.ite database.

Keywords Mobile application - Mobile learning - Preschool education - Distance education and online learning -
Multiplication

Introduction

Since computer technologies and programming play an
important role in human life and the training process [29],
there are numerous computer programs in various scientific
fields which are applied as important tools in the process of
learning and teaching and have created a very close relation-
ship between users and computer programs [7]. By having
a correct understanding of new technologies and applying
them properly in educational fields [12], it is possible to
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upgrade the educational system and use those technologies
to create a new and more efficient approach to improve the
quality of educational fields [13].

Computer programs provide a variety of methods for
humans to improve the quality of education. These programs
are based on various programming languages such as Java,
C, Python, etc. [35]. There are several operating systems
for developing smartphone applications such as Symbian,
Windows Mobile, iOS and Android, etc. The Android oper-
ating system is one of the most widely used systems [19].
Today, most tablets and phones use Android as the operat-
ing system. It is open source and allows the developers and
hardware manufacturers to make changes to the operating
system’s core software and also it has a lot of app stores such
as Google Play [9].

Children are an important part of society; it is crucial to
pay attention to their educational methods and not use any
methods and applications to teach them [43]. Therefore, it

SN Computer Science
A SPRINGER NATURE journal


http://orcid.org/0000-0003-1274-2071
https://orcid.org/0000-0001-6890-192X
http://crossmark.crossref.org/dialog/?doi=10.1007/s42979-022-01033-z&domain=pdf

156 Page2of13

SN Computer Science (2022) 3:156

is necessary to get help from psychologists to design more
efficient educational methods that are suitable for children
to teach them properly [30].

Multiplication, addition, subtraction, and division
are the four elementary arithmetic [32]. In the old edu-
cational methods, school teachers taught multiplication
as repeated addition. This means that multiplying two
numbers is equal to adding one of them to itself to the
number of times the second number [27]. For example,
multiplying the numbers 3 and 4 is the addition of number
3 to itself four times. Thus, children had to learn addition
before multiplication, and by repeating the addition, they
could calculate the multiplication of the numbers. Since
the most important goal of the multiplication table is to
answer quickly to the multiplication of numbers, this old
method reduces children's speed in answering. Therefore,
to improve the educational system, psychological sciences
and modern technologies must meet to create more effec-
tive and efficient methods for educating children [38].

In this paper, an Android application called Triangular
App (TriApp) was designed and developed for preschool
children to learn multiplication. This application uses an
educational method called the Triple Multiplication (TM)
method that was devised by psychologists [15] to teach
multiplication to children even before they go to school
and learn addition. This app has five sections which two
of these sections are most important namely: Learn Multi-
plication (LM) and Test and Competition (TC) section. In
the LM section, Based on the TM method, three shapes on
three sides of a triangle were designed (as a Gestalt to look
at three numbers as a group) which on each of them, the
numbers 2-9 appear. The reason for this design is, children
can look at these three numbers as a unit and keep them
in their minds. Therefore, if one of these three numbers is
not displayed, the child can identify the missing number
without interruption. The multiply and equal signs in this
design were fixed, because it allows children to pay attention
only to these three numbers and not to pay attention to the
math symbols, to learn the multiplication only through their
visual power and mine. In the TC section, several tests were
designed to measure children’s learning, which this section
has 10 questions, and children will receive points by giving
correct answers. In each question, one of these 3 numbers is
not displayed randomly and the children have to guess that
number by visualizing the three numbers they memorized
in the LM section. This application was developed using
Java language programming because of its simplicity, user-
friendliness, security, and object orientation [4], SQLite
database because of its speed, simplicity, and efficiency for
Android applications [23], and Eclipse IDE, because it is
free, open source and easy to work with [41]. The devel-
oped application will stabilize multiplication in the child's
mind and improve their virtualization. Moreover, using this
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application, children will be familiar with multiplication and
then division even before knowing their concept.

In this paper, we present a mobile application to meet the
following purposes:

1. Using a new and efficient way instead of traditional
methods to teach multiplication to preschool children.

2. Learning multiplication using mobile phones remotely.

3. Stabilizing multiplication in the child's mind and
improving their virtualization.

4. Familiarizing children with multiplication and then
division, even before going to school and knowing their
concepts.

This paper is organized as follows: In Sect. "Literature
Review", the literature review is given. Section "Meth-
odology" is about the methodology of the TriApp. Sec-
tion "Results and Discussion" is about the results and discus-
sion of this study. Finally, in Sect. "Conclusion", the paper
is concluded.

Literature Review

With the advancement of technology, distance education has
been possible for students [14]. Hence, the development of
infrastructures based on smartphones and tablets applica-
tion has been considered rapidly. In distance education, it is
possible for teachers to easily teach lessons to students and
monitor their learning process using technology [20]. Yabut
et al. [44] have developed an educational game application
to empower elementary students in learning math. Using
their designed game, teachers can teach mathematics to stu-
dents, monitor them, design questions, and give them grades.
Nikolopoulou et al. [31] have investigated preschool teach-
ers’ practices regarding ICT-supported early language and
mathematics learning. They concluded that digital technol-
ogy has the potential to support children's classroom experi-
ences, but it is important for teachers to carefully plan and
articulate suitable learning tasks for children. Therefore, the
use of ICT could effectively support the learning process,
particularly in mathematics, and the educational develop-
ment of children as a whole [11].

There is a term called flipped learning in which teachers
make lessons available to students to be accessed wherever
and whenever it is convenient for them [45]. This allows
class time to be used for student activities, creative thinking,
interpersonal skills, etc. [40, 42]. Baharum et al. [5] have
shown the steps of designing a flipped learning application.
Also, they have shown improvements for flipped learning
apps in their studies, and finally, they tested the effective-
ness of their designed mobile application using the Electro
Encephalo Graphy.
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The touchscreen has positive effects on learning [34]. Pre-
schoolers can learn from interactive gaming experiences on
touchscreen devices [1]. Also, there is evidence that shows if
these applications are used in the learning process properly,
they enhance mathematical thinking [10] and also the positive
effect on attitudes to mathematics learning and student motiva-
tion [6] in both preschool and primary school settings. Addi-
tionally, the touch interface of tablets and mobile applications
was considered to be a major learning facilitator for children
with learning disabilities. Tablets can be a suitable and effi-
cient tool for educating children due to their features such as
lightness, portability, touch screen, zoom capability, speakers,
etc. [28]. Moreover, the swipe and touch actions required for
touchscreen tablets eliminate the complex spatial knowledge
required to associate actions with the mouse or keyboard to
actions on the screen. These diminished cognitive demands
should increase content attention and enhance better and faster
learning with mobile tablet devices than desktop computers.
There are five advantages to using tablets, such as portability,
cost-effectiveness, accessibility everywhere, timely learning
opportunities, connectivity, and convergence, etc. [39].

In 2020 and 2021, several mobile applications have been
designed to teach mathematics to preschool children. Hara-
hap et al. [18] have developed a Learning Media Platform for
children based on the Android operating system which offered
Indonesian and basic math lessons. Anwar et al. [3] have
designed a mobile game to learn math to primary students. In
their designed application, mathematics was taught along with
playing the game. Amasha et al. [2] have developed a mobile
application using the Java programming language for primary
students to learn mathematics. Also, they concluded that stu-
dents using mobile applications will have further improved
learning mathematics, and these applications are more efficient
than traditional methods. Gocheva et al. [17] have offered a
game-based approach to learning through mobile games that
can develop children’s math skills and offer a fun environment
where learning is easier and more fun even for children who
do not like math. Kwok et al. [25] have introduced the use of
game-based learning for children to learn simple arithmetic.
They believed that artificial intelligence can be a good way to
motivate children to learn simple arithmetic during gameplay.

All the applications mentioned above teach mathematics
and multiplication to children using old methods (repeated
addition and multiplication table), and there is no new appli-
cation to teach multiplication that uses novel and efficient
methods and helps children to learn multiplication by play-
ing, even before going to school.

Methodology
Triple Method

The method used in this application was devised by Dr.
Riazi-Farzad [15]. In his view, it is required to consider the
multiplication table a “label” and not “the concept”, and
the children should repeat the results immediately, without
understanding them. Because he believes that at this stage
of learning, the children are not required to understand the
concept of multiplication, because paying attention to the
concept at this stage reduces their speed in answering and
calculating, since the main reason for using multiplication
table is to speed up the action. As children learn the names
of geometric shapes regardless of their meanings in their
childhood, they can learn the multiplication even before
they learn the addition. Moreover, people can remember
the poems and songs since their childhood, but if at that
time they were considering them, they could not remember
them as they had in the past. Based on these statements, Dr.
Riazi-Farzad introduced a new multiplication method called
Triple Multiplication (TM) [15], which is the basis of the
developed application through this work.

System Architecture

The 4 + 1 view model describes the architecture of software
systems from the viewpoint of different stakeholders, such
as developers, project managers, system engineers, end-user,
etc. [24]. The proposed application architecture is expressed
by the use of the 4 + 1 view model.

Use Case Diagram

Use case diagram provides a better understanding of the
application behavior [16]. It contains the required system
functions and facilitates the understanding of the system
scenario [8]. Use cases of the application components are
given in Table 1, and the use case diagram of the application
is shown in Fig. 1.

Table 1 Use cases of the TriApp

Components Use cases

User Signs up
Logs in
Learns multiplication
Takes a test

Admin Updates the TC sec-

tion
Fixes application bugs
Manages application
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e
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User .

Test & competition
Update the test section

Manage application
and fixbugs

Admin

Fig.1 Use case diagram of the TriApp

According to Table 1 and Fig. 1, there are two compo-
nents in this application: the user component and the admin
component. The users can register and log into the applica-
tion and see the menu. Moreover, they can go to the LM
section and start learning. Finally, they can enter the TC
section and take the test and get points. The admin compo-
nent manages and supports the application and fixes its bugs.
Also, any updates on test questions can be done using admin.

Class Diagram

The class diagram shows the classes of the system, their
relationships, and the operations and attributes of the classes
[8]. Figure 2 shows the class diagram for the TriApp which
has four database tables including User, User_log, Ques-
tion, and Score. The tasks of each of them are shown in the
following:

e User table: stores user information including the user-
name, password, age, gender, and total score.

e User_log table: stores logs of all tables with the date and
time.

e Question table: stores the questions of the TC section
with the user level.

e Score table: stores user scores.
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Fig.2 Class diagram of the TriApp

TriApp Features

The TriApp has some features that distinguish it from
other applications and other methods. In the following,
these features are discussed in detail.

Consider Three Numbers as a Group

In this method of learning, three numbers are considered as
a group that is arranged together. The name of this group is
“Gestalt”. The Gestalt allows three numbers to be stored in
memory and their relationship can be remembered. When
Gestalt is learned at the same time, all of its elements are
memorized. For example, the result of the multiplication of
numbers 8 and 9 is 72, once 72 is said, two other numbers, 8
and 9, come to mind quickly. Different shapes are considered
for a Gestalt as its sample is shown in Fig. 3.

To reach this goal, in this application, 8 different shapes
were designed as the Gestalt for numbers 2-9. These shapes

72
3 2

Fig.3 A view of a Gestalt
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were considered as a triangle in which 2 numbers that want
to be multiplied were located at the bottom of this triangle
and in the left and right corners and their product was placed
at the top of this triangle. The multiplication sign was fixed
in these shapes, but the numbers changed. In Fig. 4, two of
these shapes are shown.

The Different Display of Numbers and Play the Sound
of Numbers

In this application, by entering the LM section and selecting
one of the multiplies by 2-9 (Fig. 10c), and entering its page,
the first number in the left corner appears with a delay of 2
s along with its specific sound (Fig. 5a). Then, the second
number in the right corner appears two seconds after the first
number with its specific sound (Fig. 5b). Finally, the product
number appears 4 s after the second number with its specific
sound (Fig. 5¢). This different way of displaying numbers
allows children to both learn the sound of the numbers and
to keep the numbers better in their minds due to these delays
in the display of the numbers. This feature both encourages

@00 | ..

Fig.4 Two examples of designed Gestalts for this application

Fig.5 How to display numbers G *al “al 57
in the learning section

B3 Triangular APP a

children to learn multiplication and makes children more
attracted to use this application. Figure 6 shows the men-
tioned display method.

Guess Three Numbers Randomly

In the previous section, it was mentioned that teaching
multiplication concepts using old methods reduces chil-
dren’s answering speed, and in most cases, multiplication
was taught using the multiplication table. The problem
with this method is that when children look at for exam-
ple line 3 in Fig. 6, they find that the next numbers are

VW |INIv|jO P |w N =X

—
o
—
o

20|30 (40 |50 |60 |70 | 80|90 100

Fig.6 The old method of learning multiplication

G %l “al 57 G %l “al 57

ETriangular APP b ETriangular APP C
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obtained by adding the product of the previous multiplica-
tion to 2. Therefore, when the product of multiplication is
asked of the child, he tries to use this pattern and find an
answer that reduces their answering speed. Multiplication
training should be done in a way that the child cannot find
any pattern to answer the other multiplications. Regard-
ing this, in the developed application, in the TC section,
every three numbers were displayed and asked randomly
from the child and the child needs to have learned all three
numbers by repeating and remembering them in the LM
section. Therefore, if one of them is not displayed in the
question, the child can guess it. In Fig. 7, the child has to
guess the product of multiplication of the numbers 4 and
6 and fill it in its place.

Points and Awards

Giving points to the users encourages them to learn and use
the application more. Thus, in this application, the scoring
system was used to enhance children's desire to learn. For
this reason, for each correct answer, they are given points.
Figure 8 shows the final score of the user. Also, Fig. 7 shows
the correct answer point of a question with a message and a
sign to show that the answer is correct.

*all “all 76%M 16:51
B Triangular APP

4 5\ 6

RERLEENEE vour answer is correct

AS—
Submit

Fig. 7 Guess the numbers in the TC section
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% = *al “all 97%H 15:08

B Triangular APP

Your Score: 20

Restart Return to menu

Fig.8 The final score of the child

The Relationship Between Three Numbers and Learning
How to Divide

In general, the unique format used to teach multiplication
in this application is that it shows the relationship between
three numbers regardless of mathematical symbols. There-
fore, children can easily keep this relationship in their minds.
This is another important feature of learning through this
application. By knowing this relationship, children can eas-
ily learn division and quickly answer the division of num-
bers. Figure 9 shows the relationship between numbers.

According to Fig. 9, if we look up from the bottom, we
can see two numbers that want to be multiplied by each other
at the bottom and the product of this multiplication at the
top of Fig. 9. Also, if we look down from the top, we can
see the product of the multiplication of two numbers. If this
number is divided by any of the two numbers on the bottom
right or left, it gives the third number. This indicates that the
child can learn division using this application, in addition
to multiplication.

The Multiplication Without Numbers 0 and 1

In this application, there are no numbers 0 and 1. Because
multiplying each number by 1 will be the same number, and
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B Triangular APP

Multiply by 2

Ceroum  nee 3

Fig.9 The relationship between numbers

n Triangular APP

Welcome

Fig. 10 a Start page, b menu, and ¢ LM section

Triangular App -

multiplying each number by 0 will be 0, which is not very
hard for children to learn. That is why, the numbers in this
application start from 2.

TriApp User Interface

The user interface of this application is designed in a way
that in addition to simplicity, it is attractive for children
to work with. To start working with this application, chil-
dren must first register and then log in to the application
(Fig. 10a). After entering the app, they will see five buttons
(Fig. 10b). If they want to start learning, they should click
on the LM section (Fig. 10c). In this section, they will see
learning multiplication 2-9 and can click on anyone they
want and start learning (Fig. 9). When the children have
learned the multiplication of all of the numbers, they can
go to the TC section to measure their learning and answer
the questions that are asked by not displaying one of the
numbers randomly and get points for their correct answers
(Fig. 7).

Working with this application is very easy for children.
They can learn, take tests, and get points easily using the
right method. Currently, the TriApp is available on the Ira-
nian Android marketplace called Cafe Bazaar [22].

Al il S WEE
B Triangular APP =

LEARN MULTIPLICATION 5 % Multiply by 5
TEST & COMPETITION 6 x  Multplyby
SETTINGS
1 X Multiply by 7
ABOUT US
S —— 8 e
“" > x =
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System Design

To develop this application based on Android 8.0, version
SE 9 of the Java programming language was used. The IDE
used to develop this application was the Oxygen version of
the Eclipse IDE. Moreover, for compiling the app, Android
SDK with version 26.1.1 was downloaded and used [26].
Because it is not possible to execute an Android application
on Windows, it is required to use an Android emulator. The
Genymotion software was used as a virtual device to run the
app on Windows [21].

In programming for the Android operating system using
Java, there are 2 types of files: Activity file and layout file.
The layout file deals with the user interface of the applica-
tion and sets all the views that will be visible on the screen.
Layout files are in XML format (.xml). Because it is a light-
weight language. The activity file is a Java class that deals
with the code and the layouts. Activity files are in java for-
mat (.java) [33]. In developing the TriApp, more than about
70 activity files and for each activity file, one layout file
was programmed. Also, a database called TriangularDB was
created using the SQLite database that was connected to the
project.

The most important classes that were used to develop this
app are MediaPlayer—PersianReshape—CountDownTimer.
The MediaPlayer class was used to control the sounds of the
numbers and play and stop them at specified times. The Per-
sianReshape class was used to convert the language of the
application to the Persian language. Finally, the CountDown-
Timer class was used to schedule the display of numbers on
the screen. Delays in displaying numbers in the LM section
were set by this class.

Fig. 11 The results of using
TriApp for 10 days
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Results and Discussion

To evaluate the effectiveness of the TriApp, two preschool
children groups were examined. The first group learned mul-
tiplication using TriApp and the second group learned it
using the multiplication table (repeated additions). For the
first group, the app was installed on 28 preschool children’s
parents’ mobile phones with an average age of 4 years at
Bahaar kindergarten in Iran. Before using this app, they had
no idea about multiplication. Their parents were asked to
encourage the children to use this application and work with
it every day, and send us their feedback about the applica-
tion for 10 days. For the second group, the multiplication
table was taught to 28 preschool children at the same kinder-
garten. After about 10 days, all children’s information was
received and obtained the following results.

A. The Results of Using TriApp and Using the Multipli-
cation Table

e Using the app, in the first 3 days, 80% of children had
between 1 and 3 correct answers (out of 10 questions).
In the next 4 days, they had between 4 and 8 correct
answers. And finally, all of them (100%) in 10 days were
able to answer all of the questions correctly and get full
points. Figure 11 shows the result of testing the app.

e According to Fig. 11, on days 1-3, 15 girls and 13 boys
with an average age of 4 were learning using this app that
they were able to answer between 1 and 3 questions (10—
30%) correctly. On days 4-7, 12 girls and 11 boys were
learning using this app that this decrease in the number

The results of using TriApp

4 to 7 days 8 to 10 days

m Correct Answer m Girl Boy
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of children indicates that 18% of children have not used
the app to learn for different reasons during these days,
and they were able to answer between 4 and 8 questions
(40-80%) correctly. On days 8-10, 14 girls and 12 boys
were learning using this application that this increase in
the number of children represents a 12% increase in mul-
tiplication learning using this app that indicates children
who did not use the app during days 4-7, returned to the
app again and they were able to answer all 10 questions
(100%) correctly. Results showed that, after 10 days, chil-
dren were able to learn multiplication completely only
using this application and their memory, and without
any mathematical and addition background or going to
school.

e Using the multiplication table, in the first 3 days, 86% of
children had between 1 and 3 correct answers (out of 10
questions). In the next 4 days, they had between 3 and 4
correct answers (30-40%). And finally, in 10 days, they
were able to answer between 4 and 7 questions (40-70%)
correctly. Figure 12 shows the result of testing the app.

According to Fig. 12, on days 1-3, 18 girls and 10 boys
with an average age of 4 were learning using multiplica-
tion table that they were able to answer between 1 and 3
questions (10-30) correctly. On days 4-7, 15 girls and 9
boys were learning using the multiplication table that this
decrease in the number of children indicates that 15% of
children have tired of learning (or some other reasons) and
have not continued during these days and they were able
to answer between 3 and 4 questions (30-40%) correctly.
On days 8-10, 11 girls and 7 boys were learning using the
multiplication table that this decrease again in the number
of children indicates 25% of children have had reasons not
to continue learning using multiplication table and they

Fig. 12 The results of using the
multiplication table
20

18
16
14
12
10
I

1to 3 days

o N B O

were able to answer between 4 and 7 questions (40-70%)
correctly.

The result of this comparison shows that using the Tri-
App, children can learn multiplication more effectively and
in less time by playing.

B. User Response

The practical aspects of mobile application based on
the TM method in this study were measured through stu-
dent responses and student activities when participating in
learning. The TriApp will be practical if user responses are
positive and user activities are high. Figure 13 shows user
response in 10 days.

According to Fig. 13, from day 1 to day 3, the user
response was negative, but after day 4, the users' satisfac-
tion with working with the application and learning mul-
tiplication increased. On day 10, it reached nearly 90%.
This indicates that the application has received a positive
response and users have satisfied with working with it.

C. User Activity

As it was mentioned in the previous section, if the user
activities are high, it shows that the application is prac-
tical. During these 10 days, the activities of children in
participating in learning multiplication with this mobile
application based on the TM method have increased. Fig-
ure 14 shows user activity.

According to Fig. 14, the user activity from about
five activities in the first days has increased to about 11
activities in the last days, which indicates the great inter-
est of children and users of the application to work with
the application. This also indicates that this application
is practical.

The results of using the multiplication table

4 to 7 days 8 to 10 days

H Correct Answer H Girl Boy
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Fig. 13 User response
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Fig. 14 User activity
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Fig. 15 The results of pre-test and post-test

E. The Result of Pre-test and Post-test
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Before starting to learn multiplication using this applica-
tion, a multiplication test with 20 questions was taken from
children, which showed that on average they were able to
answer only 5% of the questions by chance. After 10 days
that the children had used this application, the same test was
repeated and concluded that the children were able to answer
95% of the questions correctly. Figure 15 shows the result of
pre-test and post-test use of this application.

D. Measuring the Validity of the Application

The validation process was done by six people con-
sisting of one psychologist, one programmer, and four
teachers from Bahaar kindergarten. The average rating of
validators 1, 2, 3, 4, 5, and 6 was 4.3, 4.6, 4.5, 4.9, 4.7,
and 4.6, respectively. The average number of evaluations
for the six validators was 4.6 (out of 5), which means that
it was very valid. Therefore, based on the recapitulation
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Table 2 Measuring the validity

- T Aspects Validators
of this application
1 2 3 4 5 6

User interface 39 5 4.1 4.6 5 4.8
Content 4 4.5 4.8 4.9 4.9 4.6
Teaching method 5 4.1 4.5 4.7 5 4.8
Speed 4.5 4.8 44 4.3 4.8 4.6
Mean 4.3 4.6 4.5 4.6 4.9 4.7
Total 4.6
Criteria Very valid

results, it could be concluded that this mobile application
is very valid and very feasible to use in learning multi-
plication in kindergartens and schools. Table 2 shows the
result of the validation process.

The results of testing the application among 28 preschool
children showed that after 10 days, this application has
increased the children's desire to learn multiplication and
also has increased their learning rate to nearly 100%. Also,
over time, the amount of time and activity that the child
spends while working with this application has increased.
All of which shows the success of the TriApp in teaching
multiplication to children. Also, the validity of the applica-
tion was checked by six people (one psychologist and one
programmer, and four teachers) and the results showed that
this application is suitable for use by children and learning
multiplication.

In addition, the TriApp based on the TM method can
develop the creative thinking skills of preschool children
[36, 37]. They will not need any teacher or any school to
learn multiplication and can learn it without paying attention
to the multiply and equal sign. They learn it only by repeat-
ing the numbers and using their memory. This application
is very different from the other applications and provides a
good opportunity for children to learn multiplication easily
and more efficiently than the old methods and applications.
Because they learn multiplication as well as division before
going to school. Therefore, they will have more self-confi-
dence than other children and a positive impact, especially
in the future of their education.

Conclusion

In this paper, an Android application called the Triangu-
lar App (TriApp) was designed and developed for teach-
ing multiplication to preschool children based on the TM
method designed by psychologists. With this application,
children can learn multiplication before going to school and
learning addition. Features of this application include the
following: (1) Remembering three numbers (two numbers

and the product of their multiplication) as a group and on
three vertices of a triangle called Gestalt, (2) taking the test
and receiving points for each correct answer, (3) learning the
relationships between numbers and consequently learning
division, and (4) not displaying one of these three numbers
randomly in the TC section questions to increase children's
learning skills. To evaluate the effectiveness of this applica-
tion, it was installed on the phones of 28 preschool children’s
parents in Bahaar Kindergarten in Iran, and in the 10 days of
using this application, their learning rate, user response, user
activity, pre-test, and post-test were examined. The results of
this study show that the TriApp that is a new multiplication
learning application is an efficient way instead of using tradi-
tional methods to teach multiplication to preschool children
remotely and has a great impact on the complete learning
of preschool children even before going to school and learn
addition. This application stabilizes multiplication in child’s
mind and improves their virtualization. Also, the designed
app has encouraged children to learn and use it during the
test period and then has learnt them at the highest rate.
Future work can be monitoring and analyzing the children’s
scores (to see if a child needs further help and improvement)
and providing a platform for parents or teachers to monitor
their children's learning and progress. Moreover, the TriApp
needs to be able to run on every operating system and plat-
form, and every mobile device resolution. The experience
gained from designing the TriApp can be applied to add
more facilities, features, and different educational branches
for different age groups to this app.
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