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Abstract  

The study discusses about artificial intelligence (AI) as a modern educational 

technology with its conceptual framework, its past, key categories, uses, and ethical 

issues. It examines the "why" of the integration of AI in education and explores its 

applications and implications, focusing on mathematics education. The study provides 

an overview of the use of AI-supported applications to facilitate personalized 

teaching, formative assessment, problem solving, mathematical visualization and 

engagement. It also addresses the benefits which could be realized, including 

enhanced instructional efficiency, differentiated instruction, early identification of 

misconceptions and increased access to learning resources. However, there are some 

important issues that must be addressed for effective implementation such as 

algorithmic bias, data privacy, cyber security, unequal access, inaccuracies in the 

content generated, and limiting teacher autonomy. The study also explores some of 

the new developments and the future of AI in maths education, highlighting its 

evidence-based integration, teacher training, transparent assessment, oversight, 

and connection to curriculum and pedagogical goals. It ends by making proposals for 

the protection of responsible, equitable and educationally relevant use of AI in 

Mathematics classrooms. 
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Introduction: 

The world today is witnessing rapid developments 

across all spheres of life

ng 

education has become an imperative for preparing a 

generati

 

Artificial Intelligence (AI) is a modern branch of 

computer sci

s—albeit within 

limited parameters—resembling human intelligence. 

The

it. It is crucial to clarify 

that this discipline does not aim to 

. 

Rather, this emerging field seeks to understand the 

complex mental proce

 the 

computer's ability to solve complex problems (Rasha 

Abu Sham

 

Artificial Intelligence (AI) plays a pivotal role in the 

future of educatio

of advancement; today, AI is 

essential for automating teaching and learnin

on to education, learning, and 

training continues to grow and is poised t

 

AI applications contribute to the rapid, automated 

developme

hods. AI technology can 

derive information and present it to students 

ntent. Furthermore, AI helps improve student 

listening and conc

hortage of qualified teachers. 

 

In the future, school classrooms are expected to shift 

from tra

 numbers of 

students will benefit from these technologies, whi

ve the objective of the current research, the 

following aspects  

• Artificial Intelligence (concept, historical 

background, ty  

• The use of artificial intelligence in education 

(importance and pra  

• The use of artificial intelligence applications in 

mathematics tea  

• Advantages of using artificial intelligence 

applications in mathematics t  

• Examples of artificial intelligence applications in 

mathem  

• The future of using artificial intelligence applications 

in m  

• Necessary precautions regarding the use of artificial 

intelligen

 

 

Artificial Intelligence (Concept – Historical 

Background – Types – Fields

 

The Concept of Artificial Intelligence (AI): 

Linguistically, intelligence is defined as the ability to 

analyze, 

lligence" refers to a set of computer 

science technologies t

tion, decision-making, 

and language translation (Holder et al.
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data collection and analysis, identifying relationships 

within 

man (Yang et al., 2023). 

 

Artificial intelligence entails the simulation of human 

intellige

lso apply to any machine 

exhibiting traits associated with the human mind, 

ecognition, and object vision 

(Chounta et al., 2021).  

 

It is also defined as a branch of computer science 

concerned 

sks, systems 

capable of thinking and drawing useful inferences 

a

enes, and are capable 

of performing tasks requiring human intelligence. 

 

Artificial Intelligence (Historical Background): 

The historical roots of artificial intelligence (AI) 

trace b

rtmouth Conference. A 

brief overview of the history of AI follow

 

Between 1940 and 1950, the concept of AI centered 

on simulating 

 via neural networks. 

In 1958, John [McCarthy] invented LISP, 

 

The 1980s saw the emergence of expert systems and 

machine le

 them with 

capabilities such as vision or movement.  

In the 1990s, AI researchers revisited neural 

networks. This res

pecifically 

regarding intelligence), as well as developments in 

neural 

nderstanding, virtual 

reality, and gaming. 

 

Types of Artificial Intelligence: 

There are three classifications of artificial 

intelligence (H

ni, 2024; Noura Al-

Saudi, 2024; Copeland, 2023): 

 

• Weak or Narrow Artificial Intelligence (ANI) 

This refers to AI embedded in machines capable of 

accurately performing a

peech and 

image recognition software. It is the simplest form of

 

• Strong Artificial Intelligence (AGI) – Artificial 

General Intelli  

This is a more advanced type of intelligence designed 

to solve 

d utilizing it for planning, 

problem-solving, inference, and prediction. T

man labor in certain professions. Artificial Neural 

Networks (AN

he neural networks found 

in the human body. Examples include 
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• Super Artificial Intelligence (Super AI) 

This refers to intelligence in which machines surpass 

human capabilit

list. These 

systems possess the ability to learn, plan, communicate 

a

machine relationship, in accordance with AI 

ethics. It is worth noting th

cience 

fiction films and literature—where machines might 

gain

r-intelligence will revolutionize not only the 

industrial secto

 

The various types of artificial intelligence can be 

illustrated in the  

 

 

 

Figure 1. Types of Artificial Intelligence 

 

 

Figure 2. Fields of Artificial Intelligence 
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Fields of Artificial Intelligence: 

There are several fields of artificial intelligence, 

including: expert 

sted 

learning and education (Su & Zhong, 2022). The fields 

of  

 

Ethics of Artificial Intelligence Use: 

There are several principles and ethical guidelines 

governing 

ed Bilal, 2019; Mohamed 

Badawi, 2022; Ping, 2019): 

1- Integrity and Fairness: Designing, collecting, 

developing, deploying, 

ing individuals, 

groups, or specific categories of people. 

2- Privacy and Security: Data confidentiality ensures 

that access t

issions for information and data. 

3- Humanity: AI systems must be built using an 

ethically sound metho

 

4- Social and Environmental Benefits: The principle of 

social and envir

 society as a 

whole—while focusing on sustainable goals and 

o  

5- Reliability and Safety: This principle ensures that 

the AI s

ted by its designers. 

6- Transparency and Explainability: This means that 

the data, processes, an

tem's context, 

purpose, and potential outcomes 

7- Accountability and Responsibility: Human oversight 

and appropriate man

 are in place to 

prevent the misuse of this technology; AI systems 

should 

 

 

The Use of Artificial Intelligence in Education 

(Importance and Practi  

The Importance of Using Artificial Intelligence 

Applications: 

Undoubtedly, the expansion of artificial intelligence 

(AI) app

as it offers high-

performance, human-like capabilities—not to

 delivery of more efficient, high-quality 

services and solutions (

 

There are numerous advantages to using AI 

applications across various 

 

• The provision of many applications that have become 

vital to daily

y. 

• The ability of these machines to operate continuously 

without f

 

• The capacity to utilize AI applications for routine, 

repetitiv

 

• The use of AI applications yields precise results in 

task performance a

 

• The ability of AI applications to make decisions 

unaffected by em

r all without 

discrimination. • Improving the performance of 

organizations
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ending 

environments on a scale beyond human capability. 

• Increasing reliance on predictive capabilities to 

automate hi  

 

Artificial Intelligence Applications in Education: 

There are several applications of artificial intelligence 

in

 

•  Intelligent Tutoring Systems (ITS): These are 

computer-ba

trategies (which 

dictate teaching methods). They attempt to infer a 

learner

ally adapt the learning process. An 

ITS comprises domain-specific knowled

 

•  Adaptive Learning Environments: These systems 

deliver educatio

 style. They utilize academic 

data to monitor and guide learners

knesses (providing appropriate supporting 

content), and recogn

these systems adapt 

to learners based on their proficiency levels, 

response

 

•  Learner Performance Prediction (Profiling and 

Prediction): This i

nce rates, 

defining learner profiles and academic achievement 

patterns, an

 

 • AI-Powered Virtual Reality Teaching: Virtual reality 

integrated with ar

he virtual 

environment, learners gain a deeper understanding of 

the

ntly, in a dynamic and energetic manner. 

 

• Smart Content: Smart content is gaining significant 

importance in AI-dr

ators; furthermore, 

it enables the digitization of textbooks and 

 

• Educational Robots: Educational robots possess the 

ability to perfor

ross various fields using 

a suite of advanced, simultaneously integrated 

mension, making them highly 

effective tools for training learners in ne

 

• Administrative Task Automation: AI can efficiently 

and effect

itutions. It also 

automates teaching-related duties, such as 

s at any time. 

 

Using Artificial Intelligence Applications in 

Mathematics Teaching and Lea  

Learning mathematics through artificial intelligence 

technologies fosters

ul, enriching 

experience. AI technologies enable students to 
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pa

g creativity and engagement, and yielding 

excellent educational outcomes. C

sey, 2022). 

Artificial intelligence can be applied to mathematics 

teaching 

 

• Collecting student feedback within an integrated 

learning envi

ies. 

• Utilizing smart learning environments to individualize 

mathematics

 

• Coordinating the roles of the mathematics teacher 

and probabilistic ed  

• Analyzing various datasets, statistics, probabilities, 

and statist

 

• Focusing on the study of mathematical modeling and 

fuzzy mathemat  

• Employing educational robotics in mathematics 

teaching and

 

• Using educational robotics for the continuous 

professional deve  

• Utilizing dynamic mathematics learning software 

such as MATHi  

Artificial intelligence has the potential to 

revolutionize mathematics

hese 

tools to support their instruction and deliver more 

effec  

The use of AI technologies in mathematics education 

offers n

 

• AI assists mathematics teachers in delivering lessons 

in diverse w

red guidance based on 

individual learning needs, abilities, and 

vision of 

personalized feedback and guidance to enhance 

unde  

• AI helps automate the grading of assignments and 

tests, saving t

 solve mathematical 

problems. It also helps ensure consistency and 

fairne  

• Artificial intelligence has the ability to adjust the 

difficulty level

elmed. It also 

fosters deep learning and enhances student 

engagement. AI-

apt to the 

student's pace and level of understanding, offering 

conceptual 

esources. 

• AI-driven systems can analyze and interpret student 

responses to open-end

engths and 

weaknesses while improving their critical thinking and 

c  

• Artificial intelligence can be used in mathematics 

educatio

ized educational games or 

simulations that help students learn m

eriences. 

 

Advantages of using artificial intelligence 

applications in mathemati  

Using artificial intelligence (AI) applications in 

mathematics ed

): 
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• AI technologies infuse the mathematics learning 

experience

nriching experience. 

• AI technologies enable students to engage in active, 

interactive, a

 stimulating their 

creativity and participation. 

• They assist mathematics teachers in delivering 

lessons in di

es, and interests. 

• AI algorithms can analyze student performance, 

behavior, an

ve future performance 

in mathematics. 

• They facilitate the grading of tasks and tests, saving 

time for mathemati

 solve mathematical 

problems. 

• They offer the ability to adjust the difficulty level 

of mathematical pr

 

 • It contributes to enhancing learning and a deep 

understanding 

her. 

• Intelligent tutoring systems can provide students 

with imm

 

• They contribute to analyzing and interpreting 

student responses 

mathematical 

communication skills. 

 

Examples of artificial intelligence applications in 

mathematics teaching  

Intelligent mathematics instruction employs various 

machine learning t

ontent delivered 

to the learner based on their abilities, requir

 stores data regarding the student's 

mathematical knowledge (both con

Brainly* platform, an AI-driven social 

networking site focused on classr

 answers, while also facilitating peer 

collaboration to arrive at

 

There are numerous AI applications in mathematics 

education; examples 

 

• Interactive Chatbots: Chatbots are a form of 

artificial intellige

 

messages and can be programmed to provide varied 

responses based on t

 

• Augmented Reality Technology: Augmented reality is 

a modern t

ith digital learning objects. It 

transforms graphics into 3D mo

 

• Expert Systems: These are applications of artificial 

intelligence

d into these 

systems so that users can leverage them to solve 

comp

xpert consultants for 

users; their primary purpose is to assist humans 
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Typewritten text
305



Ahmeed / Science Forum (Journal of Pure and Applied Sciences) 26 (2026) 

    

 

• Intelligent Tutoring Systems (ITS): These are 

computer system

ithout 

requiring the presence of a human instructor, aiming 

to facilita

 

The Future of AI Applications in Mathematics 

Education and Learning: 

AI applications hold significant importance for the 

future of mathemati

2020; 

Hisham Al-Sunni et al., 2024): 

• AI will play a pivotal role in the future of 

mathematics educa

 

• A shift in school classrooms from traditional 

educational framework

ics lessons. 

• Large numbers of students will benefit from the use 

of robots and AI a

pplications. 

• Assisting mathematics teachers in reducing the 

administrative and

ve duties, organizing 

paperwork, assessing learning styles, ans

 

• Adapting mathematics content to suit each student's 

individual ca

 

 • Identifying mathematics topics requiring 

reassessment by a

m from falling 

behind their peers—based on their educational history 

and le

 

• Key artificial intelligence applications that can be 

utilized in t

g, augmented and 

virtual reality technologies, smart educationa

 

Precautions regarding the use of artificial 

intelligence applicati

 

There are several Precautions regarding the future 

use of artificial intel

aeed, 2023): 

•It may eliminate the need for direct, face-to-face 

mathemat

ns, leading to a 

neglect of social interaction and resulting in isolation  

•Artificial intelligence cannot contribute to the 

development of the educ

cessary 

requirements. 

•AI language models can be used to generate fake 

news, hate 

harm to individuals. 

•The internal mechanisms and processes used by AI 

models are not suffi

 

 •The successful adoption of artificial intelligence 

technology b

s and specialized 

technicians, and the security and protection of t

he teaching and learning of 

mathematics. 
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• Because artificial intelligence models rely heavily on 

Intern

 

• Some models of artificial intelligence involve 

collecting and processing
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