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Abstract

Mathematical learning and comprehension have been completely transformed by the use of Artificial
Intelligence (Al) tools in the classroom for reducing complex of studying maths. This paper examines the
potential of Al-powered resource tools to streamline education and increase mathematics use and appeal for
learners of all skill levels. Through the utilization of intelligent tutoring systems, adaptive learning systems, and
personalized feedback mechanisms, Artificial Intelligence (Al) tools can recognize individual learning
difficulties and offer customized solutions to improve mathematical ability. This study demonstrates how Al may
effectively promote active learning, deepen knowledge of mathematical concepts, and enhance academic
achievement in general. By providing creative and engaging learning opportunities tailored to each student's

needs, the results imply that Al technologies can revolutionize traditional mathematics education.
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Introduction

Education is just one of the many facets of human life that have been transformed by
the development of artificial intelligence (Al). Traditional teaching and learning techniques
are changing to make room for more effective, individualized, and interactive ways as a result
of the quick integration of Al tools in the educational sector. Particularly benefiting from Al-
driven solutions that provide personalized learning experiences, real-time feedback, and
increased engagement is mathematics, a topic that frequently presents difficulties for pupils
[G.-J. Hwang, Y.-F. Tu, 2021].

The purpose of this essay is to examine how effective using Al tools is for learning
mathematics. We investigate how Al may enhance and assist mathematical knowledge and
abilities by looking at a variety of applications, including automated assessment tools,
adaptive learning platforms, and intelligent tutoring systems. This essay seeks to examine
how effective using Al tools is for learning mathematics. The study explores how Al maybe
used to meet the unique learning demands of each student, promote a deeper understanding of

mathematical ideas, and eventually improve academic performance in general.
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The possible drawbacks and restrictions of using Al tools in mathematical instruction
are also examined, including concerns about cost, accessibility, and the requirement for
ongoing technological development. By conducting a thorough examination, ouraim to offer
important insights into how Al will influence mathematics education going forward and how
it will affect student outcomes [M. Mohamed et al 2022]. The following Al tools were used
for simple way learning maths.

1. Photomath: This app scans and resolves arithmetic problems that are

[

technology. It offers comprehensive answers and detailed explanations, making it a

handwritten or printed using cutting-edge computer vision

quick and easy tool for students to solve arithmetic problems [ChatGPT 2023].
@ 2. Microsoft Math Solver: From simple arithmetic to more complicated
mathematics, this Al-powered tool can tackle a variety of math issues. To assist

students in understanding the answers, it provides thorough explanations and

interactive visualizations. Q
3. GeoGebra: A mathematical visualization tool and interactive graphing calculator
online. It uses dynamic graphics to assist students in exploring and comprehending
mathematical subjects [Socratic 2023].
4. Desmos: Students may visualize and engage with mathematical topics in
real time with Desmos, which is well-known for its interactive online graphing
calculator and activities.
5. Symbolab: Algebra, calculus, and trigonometry are just a few of the
hard math issues that this program can tackle step-by-step.
» 6. Julius Al: A state-of-the-art math tutor that makes it easy for kids to solve
:@ math problems. By only scanning the problem, it can solve complicated
mathematical equations and offers thorough, step-by-step explanations.
7. Matific: An interactive and entertaining game-based elementary
arithmetic practice tool that helps young students improve their math ~ matific |
abilities [i-Ready 2023]. _

The above tools were used for analysing our research work.

Literature Survey
The Effectiveness of Al on K-12 Students’ Mathematics Learning: A Systematic

Review and Meta-Analysis — This study examines how well artificial intelligence (Al) can
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enhance arithmetic performance in K-12 schools as compared to conventional classroom
education. Highlighting the benefits of Al, particularly when applied as an intelligent tutoring
system and adaptive learning system, the report summarizes the results of 21 pertinent studies
[Y. Copur-Gencturk 2023].

Artificial Intelligence in Mathematics Education: A Systematic Literature Review-
This review provides students at all educational levels with a thorough understanding of Al in
mathematics teaching and learning. It classifies the many Al methods used in math
instruction and talks about their benefits, drawbacks, and efficacy [Aleks 2023].

Possibilities for using Al in mathematics education - The importance of Al in
mathematics education at all educational levels is examined in this study using specialized
teaching strategies such as adaptive learning, differentiated instruction, personalized
suggestions, evaluation, and feedback. It addresses implementation issues while giving a

summary of Al-enabled tools that support math instruction.

System Implementation

The system implementation for the simple way of learning maths using Al tools
dataset were taken from
https://github.com/AdaptiveL earning2022/DataSetALIN2022/blob/6b5ef66aa4b95bc6dac8
fdd889a9e6c8d986a56e/dataset A/student data processed.csv. The count of fields in the

dataset was 48. The number of records in the dataset was 4967. We took only 9 fields.
They were

e studentID

e aiToolUsed

e Averagedcorrectness

e Averagedtimespent

e Totalnumproblems

e numTopics

e averagedComplexity

e maxComplexity

e minComplexity

The top 100 records were considered for analysis of our research work. The

following table shows number of students used Al tools for simple and effect way of

learning in Mathematics.
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Al tool Used No. of Count
matific 150
symbolab 455
mathsolver 230
geogebra 125
desmos 30

Research and Discussion

Now the studying of mathematics is very complicated for each student. This research
work is used to analyze Al tools in Mathematics for a simple and easiest way of learning
Mathematics for students. Here we consider the field items often used by the students for

solving their homework through Al tools.

Enhancing learning outcomes through the use of Al tools in mathematics education has
demonstrated encouraging results. The following are some main arguments in favour of the

efficiency of applying Al techniques to streamline and enhance mathematics education:

1. Personalized Learning: Al technologies can modify instructional materials to fit the
needs of specific students, offering personalized feedback and support. By addressing
certain learning difficulties, this individualized method enhances comprehension and
memory of mathematical ideas [G.-J. Hwang, Y.-F. Tu 2021].

2. Enhanced Engagement: Al tools can make learning more interactive and engaging
through gamification, visualizations, and interactive simulations. These methods can
help students better grasp abstract mathematical concepts and maintain their interest
in the subject [A. Jancarik 2022].

3. Support for Diverse Learners: Al tools can adapt to different learning styles and
paces, providing support for students with varying abilities and backgrounds. This
inclusivity ensures that all students have the opportunity to succeed in mathematics
[F. Nino-Rojas et al. 2024].

The following chart demonstrates the number of students who often used Al tools.
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Number of Al Tools Used

30

150

= matific
= symbolab

= mathsolver

230
geogebra

= desmos

Conclusion

Artificial Intelligence (Al) tools can completely transform how students study and
interact with mathematical ideas. With the help of Al tools, students of all skill levels can
study mathematics more easily and with greater accessibility by providing individualized
learning experiences, real-time feedback, and interactive problem-solving settings. These
resources enhances overall mathematical proficiency by addressing unique learning needs,
recognizing difficulties, and offering customized solutions.

The study and real-world examples covered in this paper show how Al-powered
teaching resources can greatly enhance students' comprehension of mathematical concepts,
promote active learning, and raise academic achievement. Al technology will probably play a
bigger part in education as it develops further, providing even more creative and efficient
approaches to arithmetic instruction. Adopting Al technologies in the classroom can help
close the achievement gap, encourage a deeper comprehension of mathematics, and get
students ready for a future in which artificial intelligence will be used more and more in a
variety of sectors.

To summarize, artificial intelligence (Al) tools offer a straightforward but effective
method of learning mathematics, revolutionizing conventional teaching strategies and

opening the door to a more interesting and successful educational process.
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