
International Journal of Society Reviews (INJOSER)                                                     
Vol. 3 No. 9 (2026), pages: 248~261 

https://injoqast.net/index.php/INJOSER 
e-ISSN: 3030-802X  

 

248 

TRANSFORMING ALGEBRA LEARNING IN THE ERA OF 
ARTIFICIAL INTELLIGENCE 

 
Sri Asih Agustin 

Universitas Sultan Muhammad Syafiuddin Sambas, Indonesia 
Email: Sriasih.agustin97@gmail.com 

 
Abstract 

The rapid advancement of Artificial Intelligence (AI) has significantly 
transformed educational practices, including the teaching and learning of 
algebra. This study aims to examine how AI-driven technologies reshape 
algebra learning by enhancing conceptual understanding, problem-
solving skills, learning personalization, and instructional effectiveness. 
The research employs a literature review approach by synthesizing 
findings from recent peer-reviewed international publications, 
conference proceedings, and authoritative educational reports focusing 
on AI integration in mathematics education. The analysis reveals that AI-
powered learning environments, such as intelligent tutoring systems, 
adaptive learning platforms, automated feedback tools, and generative 
AI applications, provide substantial opportunities to improve students' 
engagement, mathematical reasoning, and independent learning. 
Furthermore, AI enables teachers to implement data-informed 
instructional strategies through real-time learning analytics and 
personalized interventions. Nevertheless, the implementation of AI in 
algebra education also presents several challenges, including algorithmic 
bias, concerns regarding academic integrity, unequal access to digital 
technologies, and insufficient teacher readiness to integrate AI effectively 
into classroom practice. The findings suggest that the successful 
transformation of algebra learning requires a balanced approach that 
combines technological innovation with sound pedagogical principles, 
digital ethics, and continuous professional development for educators. 
This study contributes to the growing discourse on AI-enhanced 
mathematics education by offering a comprehensive synthesis of current 
evidence and identifying strategic directions for future research and 
educational practice in the AI era. 

Keywords: Artificial Intelligence, Algebra Learning, Mathematics Education, 
Adaptive Learning, Intelligent Tutoring Systems, Digital Pedagogy 
 
INTRODUCTION 

Among various fields of study, mathematics is a discipline that has 

undergone significant transformation due to the development of AI. 

Mathematics serves not only as a foundational science for various fields of 
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science and technology but also as a primary means of developing logical, 

systematic, analytical, and abstract thinking skills. Algebra holds a fundamental 

position in mathematics education. Mastering algebraic concepts is a 

prerequisite for students to understand advanced mathematical topics—such 

as calculus, linear algebra, and statistics—as well as other fields like 

engineering, economics, computer science, and artificial intelligence (Lestari et 

al., 2025a). Consequently, the quality of algebra instruction significantly 

influences students' success in developing comprehensive mathematical 

competence. 

However, research indicates that algebra remains one of the most 

difficult topics for students to grasp across various educational levels. These 

difficulties generally stem from challenges in understanding mathematical 

symbols, generalizing patterns, establishing relationships between variables, 

translating contextual problems into mathematical models, and developing 

abstract reasoning (Kumari, 2025). Many students are capable of procedural 

manipulation yet struggle when faced with problems requiring conceptual 

understanding and high-level reasoning. This situation suggests that algebra 

instruction remains dominated by approaches oriented toward procedural 

problem-solving rather than the development of deep conceptual 

understanding (Sari et al., 2025). 

Conventional teaching approaches, which remain widely used, typically 

employ uniform strategies for all students without accounting for individual 

differences in prior knowledge, learning styles, or learning paces (Zotos, 2024). 

Under these conditions, teachers often face time constraints that limit their 

ability to provide personalized guidance to each student. As a result, 

misconceptions arising during the learning process often go undetected early 

on, leading to poor conceptual understanding and limited problem-solving 

skills. Furthermore, the fact that learning evaluation processes remain periodic 

makes it difficult for teachers to obtain real-time information on students' 

learning progress (Onateh et al., 2025). This challenge is compounded when 

class sizes are large, coinciding with a growing need for individualized learning. 

Advances in Artificial Intelligence offer various solutions with the 

potential to address these issues. AI technology enables the creation of 

learning environments capable of providing immediate feedback, automatically 

analyzing student errors, adjusting material difficulty based on learning 

achievements, and recommending learning strategies tailored to individual 

needs. Through intelligent tutoring systems, students can receive guidance that 

mirrors the support provided by a human tutor (Shukla et al., 2026). Meanwhile, 
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adaptive learning platforms can identify each student's level of conceptual 

mastery, allowing the provided material to be dynamically adjusted. 

Additionally, the development of generative AI enables students to access 

alternative conceptual explanations, diverse practice problems, and systematic 

problem-solving steps, thereby making the learning process more flexible and 

autonomous. 

The use of AI in algebra instruction also offers significant benefits for 

teachers. AI enables teachers to gain comprehensive insights into student 

progress through the automated analysis of learning data. This information can 

serve as a basis for formulating targeted instructional strategies, providing 

interventions for students facing learning difficulties, and conducting 

continuous evaluations (Ng et al., 2025). Thus, AI is not intended to replace the 

teacher's role but rather to act as a partner that enhances instructional 

effectiveness by providing data, analysis, and recommendations that support 

pedagogical decision-making. 

Even though these various potentials show very promising prospects, the 

implementation of AI in algebra learning also faces various challenges. One of 

the main challenges is the increasing dependence of students on answers 

generated by AI without going through an adequate mathematical thinking 

process. If AI is used only as a tool to obtain answers instantly, then the main 

goal of learning mathematics in developing the ability to reason, think critically 

and solve problems can be reduced. Apart from that, the quality of AI output, 

especially generative AI, still requires verification because in some conditions it 

can produce inaccurate mathematical explanations or solutions. Therefore, the 

use of AI in learning must continue to be accompanied by critical thinking skills 

on the part of both teachers and students. 

Apart from the readiness of human resources, the gap in access to digital 

infrastructure is also a challenge in implementing AI in algebra learning. 

Differences in the quality of the internet network, the availability of digital 

devices, and the economic capabilities of students mean that the use of AI 

cannot be felt evenly. If these conditions are not given attention, the 

application of AI has the potential to widen the gap in the quality of education 

between regions and between groups of society. Therefore, AI implementation 

needs to be supported by inclusive education policies, development of digital 

infrastructure, and increasing the capacity of teachers and students so that 

learning transformation can take place in a sustainable manner (Dydak, n.d.). 

The rapid development of research on AI in education shows that studies 

regarding the transformation of algebra learning are still developing and 
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offering various new perspectives. However, most research still focuses on the 

effectiveness of using certain applications or platforms, while studies that 

integrate various findings regarding opportunities, challenges, changes in 

teacher roles, personalization of learning, and the pedagogical implications of 

AI in algebra learning are still relatively limited (Reinhardt, 2026). Therefore, a 

literature study is needed that is able to synthesize various recent research 

results so that a more comprehensive understanding of the direction of the 

transformation of algebra learning in the era of Artificial Intelligence is 

obtained. 

Based on this description, this research aims to comprehensively examine 

how Artificial Intelligence transforms algebra learning through increasing 

personalization of learning, strengthening understanding of concepts, 

developing problem-solving abilities, as well as changing learning strategies 

implemented by teachers. Apart from that, this research also identifies various 

challenges faced in implementing AI, including ethical aspects, educator 

readiness, digital literacy, and equal access to technology. It is hoped that the 

results of this study can provide a conceptual contribution to the development 

of mathematics education as well as provide recommendations for educators, 

researchers and policy makers in designing algebra learning that is more 

effective, adaptive and sustainable in the era of Artificial Intelligence. 

 

RESEARCH METHOD 

This research uses a literature review method with a descriptive-

qualitative approach to obtain a comprehensive understanding of the 

transformation of algebra learning in the era of Artificial Intelligence (AI). The 

selected literature is a publication that directly discusses the application of AI in 

mathematics learning, especially algebra material, and presents empirical and 

conceptual findings that are relevant to the research objectives. All sources that 

meet the inclusion criteria are then analyzed using thematic analysis techniques 

through a process of grouping, comparison, interpretation, and synthesis of the 

main themes which include personalization of learning, increasing 

understanding of concepts, developing problem-solving abilities, changes in 

teacher roles, and challenges of implementing AI in algebra learning. The results 

of this synthesis are used to develop a complete understanding of the 

transformation, challenges and development directions of algebra learning in 

the era of Artificial Intelligence. 
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RESULT AND DISCUSSION 

Transforming Algebra Learning through Artificial Intelligence Integration 

The transformation of algebra learning through the integration of 

Artificial Intelligence (AI) represents a fundamental shift in how learners 

acquire, comprehend, and develop algebraic concepts. While conventional 

instruction tends to be teacher-centered and uniform, the application of AI 

enables the creation of learning experiences that are adaptive, interactive, and 

tailored to individual needs. The abstract nature of algebraic material often 

poses challenges for learners particularly regarding the understanding of 

relationships between variables, the formulation of mathematical models, and 

the process of symbolic reasoning (Wagner & Kieran, 2018a). AI offers 

opportunities to address these challenges through systems capable of 

analyzing learners' prior knowledge, automatically identifying errors, and 

providing feedback aligned with each individual's level of understanding. 

Consequently, the learning process shifts focus from merely the final outcome 

to the continuous development of mathematical thinking skills. 

One form of AI implementation in algebra education is the use of 

intelligent tutoring systems (ITS) that act as virtual tutors. These systems are 

designed to provide personalized guidance based on the responses learners 

give during the learning process. When learners make mistakes while solving 

equations, performing algebraic operations, or constructing mathematical 

models, the system does not simply reveal the correct answer; it also explains 

the solution steps and the underlying causes of the errors. This approach helps 

learners grasp concepts more deeply, moving beyond the rote memorization of 

solution procedures. Furthermore, ITS can incrementally adjust problem 

difficulty, ensuring that learners face challenges appropriate to their abilities. 

This contributes to increased self-confidence and reduces the frustration often 

associated with complex algebraic material (L. Li et al., 2027). 

This educational transformation is further reinforced by the application of 

adaptive learning, which utilizes AI algorithms to create distinct learning paths 

for each student. These systems gather various data points such as problem-

solving success rates, learning speed, error patterns, and practice frequency 

and process this information to recommend the most suitable learning 

materials. Students who have mastered basic concepts can be immediately 

directed to more complex material, while those still struggling receive 

reinforcement through additional exercises and simplified explanations (Lestari 

et al., 2025b). This adaptive approach fosters a more inclusive learning 

environment, as every student gains learning opportunities tailored to their 
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specific needs and characteristics. In the context of algebra instruction, such 

personalization helps narrow the achievement gap among students while 

enhancing the overall effectiveness of the learning process. 

Furthermore, the use of learning analytics serves as a crucial component 

in supporting the transformation of AI-based algebra instruction. Data 

generated during the learning process can be analyzed to identify achievement 

patterns, conceptual difficulties, and the progression of student competence. 

This information provides a foundation for educators to implement more 

targeted instructional interventions. For instance, if a significant number of 

students struggle with concepts such as factorization or systems of linear 

equations, teachers can promptly reinforce the material before moving on to 

the next topic. Continuous data analysis also enables the evaluation of 

instructional strategy effectiveness, allowing for systematic improvement 

(Qurohman, 2024a). Consequently, instructional decisions are no longer based 

solely on subjective observation but are supported by empirical evidence 

derived from learning data analysis. 

The advancement of generative AI is expanding opportunities for 

innovation in algebra education. This technology can generate concept 

explanations, sample problems, practice variations, and even step-by-step 

solutions tailored to individual learner needs. Generative AI can also be used to 

create problem contexts that relate to everyday life, making algebraic concepts 

easier to grasp. Through conversational interaction, learners can ask questions 

at any time and receive immediate explanations without waiting for a 

classroom session. This flexibility fosters independent learning and increases 

the frequency of practice a crucial factor in mastering mathematical material 

(Bayro-Corrochano, 2024). However, the use of generative AI should be 

directed toward supporting learning rather than replacing the learner's own 

thought processes, ensuring that mathematical reasoning skills continue to 

develop optimally. 

 

The Role of Artificial Intelligence in Enhancing the Effectiveness of Algebra 

Learning 

One of AI's key contributions to enhancing the effectiveness of algebra 

learning is its ability to provide real-time feedback. In conventional learning 

settings, students typically must wait for a teacher to review their work before 

identifying where errors occurred. This situation often allows misconceptions 

to persist for extended periods, thereby hindering subsequent learning (Lestari 

et al., 2025c). With AI, every step of problem-solving can be automatically 
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analyzed, providing students with immediate information regarding procedural 

errors, misunderstood concepts, or more appropriate alternative solutions. The 

feedback provided goes beyond merely indicating whether an answer is correct 

or incorrect; it includes explanations that help students understand the 

reasoning behind an answer. This mechanism fosters a more reflective learning 

process, as students can promptly correct errors and independently develop 

problem-solving strategies (Hetmanenko & Khoruzha, 2025). 

In addition to providing rapid feedback, AI possesses the capability to 

analyze student learning progress through the use of learning analytics. Various 

learning activities such as practice frequency, problem-solving success rates, 

time spent on tasks, and common error patterns can be recorded and analyzed 

to generate meaningful insights. This data offers a more comprehensive picture 

of student competency development compared to assessments that rely solely 

on final test results (Walkington & Bernacki, 2019). Consequently, teachers can 

identify students struggling from an early stage, pinpoint material requiring 

reinforcement, and design instructional strategies better tailored to individual 

or group needs. This data-driven approach enables a more effective learning 

process, as instructional decisions are grounded in empirical evidence rather 

than mere assumptions or subjective observations (Alonso et al., 2009). 

The use of AI also plays a significant role in strengthening students' 

mathematical reasoning skills. Learning algebra requires not only 

computational skills but also the ability to understand patterns, establish 

connections between concepts, make generalizations, and construct logical 

arguments to solve problems. Various AI applications can present problems at 

graduated levels of difficulty tailored to students' proficiency, enabling them to 

develop their reasoning skills incrementally. Furthermore, generative AI can 

produce a variety of contextual problems, provide illustrative solutions, and 

explain concepts in simpler language, making it easier for students to grasp the 

relationship between abstract concepts and real-world situations. Such 

interactive learning environments encourage students to explore diverse 

problem-solving strategies, reflect on their thought processes, and develop the 

critical thinking skills that constitute a primary goal of mathematics education 

(Wagner & Kieran, 2018b). 

The implementation of AI in algebra instruction also transforms the 

teacher's role. AI is not intended to replace teachers but rather to reinforce 

their functions as facilitators, guides, and managers of the learning process. 

Various administrative tasks such as grading routine exercises, compiling 

learning outcomes, and analyzing student achievement can be automated by 
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AI systems. This shift affords teachers greater scope to focus on activities 

requiring human interaction, such as fostering learning motivation, providing 

support to struggling students, developing mathematical communication skills, 

and instilling values of collaboration and ethical technology use. This evolving 

role highlights that pedagogical competence remains the primary factor in the 

successful implementation of AI, as technology serves merely as a supporting 

tool to enhance the quality of the learning process. 

Furthermore, AI supports data-driven instructional strategies that are 

increasingly relevant in 21st-century education. Insights derived from AI analysis 

enable teachers to differentiate instruction based on individual student 

characteristics. Students who have mastered the material can be presented 

with more complex challenges, while those facing difficulties receive additional 

practice and more detailed explanations. This strategy fosters a more inclusive 

learning environment, as each student gains an experience tailored to their 

specific needs and abilities. Beyond improving instructional effectiveness, a 

data-driven approach assists schools in evaluating the success of learning 

programs, identifying factors that influence learning outcomes, and designing 

more targeted academic policies (Qurohman, 2024b). 

Nevertheless, the implementation of AI in algebra instruction faces 

several challenges that require attention. Factors such as unequal technological 

infrastructure, limited internet access, low digital literacy among some teachers 

and students, and concerns regarding data security and privacy can hinder the 

optimal use of AI. Additionally, excessive reliance on AI risks diminishing 

independent thinking skills if students depend solely on system-generated 

answers without understanding the underlying problem-solving processes. 

Therefore, the implementation of AI must be balanced with instructional 

designs that continue to emphasize reasoning processes, discussion, 

conceptual exploration, and reflection on problem-solving strategies. Teachers 

must ensure that AI is used as a tool to enhance learning, rather than as a 

substitute for students' mathematical thinking activities. 

 

Challenges and Future Directions for Implementing Artificial Intelligence in 

Algebra Instruction 

The primary challenge in implementing Artificial Intelligence (AI) in 

algebra instruction relates not only to technological availability but also to the 

readiness of the human resources utilizing it. While various AI-based platforms 

can provide rapid feedback, generate adaptive exercises, and assist students in 

grasping algebraic concepts incrementally, their effectiveness hinges largely on 
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the teacher's competence in integrating this technology into the learning 

process. Many teachers remain in the early stages of AI adoption; consequently, 

its use is often limited to a tool for finding answers or generating problems, 

without being accompanied by the design of learning activities that foster 

mathematical reasoning. This situation means that AI's potential to support 

learning has not yet been fully realized (Tang, 2025). Therefore, enhancing 

digital competence and AI-based pedagogical skills is crucial, enabling teachers 

to act as facilitators who guide students in using AI critically, creatively, and 

responsibly. 

Beyond teacher readiness, student AI literacy presents another challenge 

that cannot be overlooked. The ease of obtaining answers via generative AI 

applications risks fostering dependency unless balanced by the ability to 

evaluate the generated information (Panaoura, 2025). In algebra instruction, 

students are expected not merely to arrive at the correct final answer but also 

to understand the underlying thought processes, mathematical modeling, and 

the logic behind each step of the solution. AI can sometimes produce solutions 

that appear convincing yet contain conceptual errors, incorrect symbol 

manipulation, or explanations that do not align with the problem's context. If 

students accept AI outputs without verification, misconceptions may arise, 

hindering the development of algebraic thinking skills (Awang et al., 2025). 

Thus, AI literacy initiatives should focus on understanding how AI functions, 

recognizing its limitations, validating its outputs, and comparing AI-generated 

solutions with the mathematical concepts taught in the classroom. The next 

challenge concerns the ethical aspects of using AI in learning. AI utilization 

without an ethical understanding can give rise to various issues, such as 

plagiarism, a decline in academic integrity, and a reduction in students' 

independent thinking skills. In the context of learning algebra, AI should serve 

as a tool for providing guidance, illustrating concepts, or offering feedback on 

errors, rather than replacing the entire mathematical thought process. 

Teachers play a crucial role in establishing clear guidelines for AI usage so that 

students understand when AI can support their learning and when they must 

solve problems independently. Furthermore, the protection of personal data, 

information security, and transparency regarding student data usage must be 

prioritized during AI implementation in educational settings to ensure that its 

application aligns with ethical principles and sound technology governance 

(Hwang & Tu, 2021). 

Another persistent obstacle is the disparity in access to digital technology. 

Not all schools possess stable internet infrastructure, adequate learning 
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devices, or the budgetary support required to optimally implement various AI 

applications. These disparities risk creating inequalities in the quality of learning 

between schools in urban areas and those in regions with limited facilities. 

Students with access to digital devices and high-quality internet tend to enjoy 

more interactive learning experiences compared to those facing technological 

limitations (Umoh E., 2025). Therefore, implementing AI in algebra instruction 

requires a commitment to equitable access so that digital transformation does 

not inadvertently widen the educational gap. Developing AI platforms that are 

lightweight, accessible across various devices, and capable of offline use in 

specific situations could serve as a solution to foster such equity. 

In addressing these challenges, the implementation of AI in algebra 

instruction should aim for learning that is effective, adaptive, inclusive, and 

sustainable. Developing teacher competence through training that integrates 

AI literacy with mathematics teaching strategies is a crucial first step. Teachers 

need to be equipped with the skills to select appropriate AI applications, design 

problem-solving-based learning activities, and utilize learning data analysis to 

provide targeted interventions for students. Meanwhile, the curriculum must 

also accommodate the development of AI literacy, ensuring that students not 

only use technology but also possess critical thinking skills, the ability to 

evaluate information, and the capacity to use AI ethically in their learning. AI-

based algebra instruction should position students as active agents who 

construct understanding through exploration, discussion, reflection, and 

mathematical proof, while AI serves as a supportive tool that enhances the 

learning experience (Anih & Chukwu, 2025). 

Moving forward, the implementation of AI in algebra instruction should 

be advanced through collaboration among the government, educational 

institutions, technology developers, and mathematics education researchers. 

Such collaboration can yield AI platforms that are accurate, transparent, aligned 

with the national curriculum, and capable of meeting the needs of students 

with diverse characteristics. Furthermore, continuous evaluation of the 

effectiveness of AI usage is essential to ensure that the technology genuinely 

yields positive impacts on the enhancement of conceptual understanding, 

reasoning skills, problem-solving abilities, and learner autonomy (D. Li et al., 

2025). Through a planned, ethics-oriented approach supported by capacity 

building for all stakeholders, AI implementation becomes not merely a 

technological innovation but a strategy for transforming algebra education one 

capable of sustainably improving educational quality in the era of Artificial 

Intelligence. 
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CONCLUSION 

The development of Artificial Intelligence (AI) has significantly 

transformed algebra education by fostering learning processes that are more 

adaptive, personalized, and data-driven. Literature reviews indicate that the 

implementation of AI through intelligent tutoring systems, adaptive learning, 

learning analytics, and generative AI enhances conceptual understanding, 

problem-solving skills, student engagement, and learner autonomy in 

mastering algebraic concepts. Beyond providing learning experiences tailored 

to individual characteristics, AI supports teachers in conducting continuous 

assessments, identifying learning difficulties early, and formulating more 

effective instructional strategies based on student progress data. These 

findings suggest that AI holds the potential to serve as a strategic innovation 

for improving the quality of mathematics education, provided it is integrated 

with appropriate pedagogical approaches. 

Conversely, the transformation of algebra education through AI faces 

several challenges that must be addressed, including educator readiness, AI 

literacy, ethical considerations and academic integrity, the accuracy of AI-

generated information, and disparities in access to digital infrastructure. 

Consequently, successful AI implementation relies not only on technological 

advancement but also on strengthening teacher competencies, formulating 

adaptive educational policies, and developing an inclusive, sustainable learning 

ecosystem. This study offers a conceptual contribution by enriching the 

literature on the transformation of algebra education in the AI era and serves 

as a foundation for future research to evaluate the effectiveness of various AI 

implementation models in enhancing the quality of mathematics education 

across different educational levels. 

 

REFERENCES  
Alonso, M. de los A., Rivera, A. V. de la C., & Barceló, G. (2009). An Artificial 

Intelligence Based Model for Algebra Education. 1492–1498. 
https://doi.org/10.1109/NCM.2009.209 

Anih, A. A., & Chukwu, L. O. (2025). Teachers’ Perception on Integration of 
Machine Learning for Algebraic Instruction in Secondary Schools. FUO-
Journal of Educational Research, 4(2), 129–140. 
https://foej.fuotuoke.edu.ng/index.php/foej/article/view/131 

Awang, L. A., Yusop, F. D., & Danaee, M. (2025). Current practices and future 
direction of artificial intelligence in mathematics education: A systematic 



259 
 

review. International Electronic Journal of Mathematics Education, 20(2), 
em0823. https://doi.org/10.29333/iejme/16006 

Bayro-Corrochano, E. (2024). Geometric Algebra Applications Vol. III: Integral 
Transforms, Machine Learning, and Quantum Computing. Springer 
Nature. 

Dydak, J. (n.d.). ARTIFICIAL INTELLIGENCE TO ASSIST PROBLEM SOLVING IN LINEAR 
ALGEBRA. 

Hetmanenko, L., & Khoruzha, L. (2025). Leveraging Artificial Intelligence to 
Enhance Mathematics Education and Overcome Instructional 
Challenges. Innovaciencia, 13(1). https://doi.org/10.15649/2346075X.5075 

Hwang, G.-J., & Tu, Y.-F. (2021). Roles and Research Trends of Artificial 
Intelligence in Mathematics Education: A Bibliometric Mapping Analysis 
and Systematic Review. Mathematics, 9(6), 584. 
https://doi.org/10.3390/math9060584 

Kumari, S. (2025). The Future of Mathematical Research with Artificial 
Intelligence. 

Lestari, M., Saputra, M. P. A., & Lianingsih, N. (2025a). Empowering Algebra 
Learning with AI-Based Adaptive Systems for High School Students. 
International Journal of Ethno-Sciences and Education Research, 5(3), 86–
93. https://doi.org/10.46336/ijeer.v5i3.1039 

Lestari, M., Saputra, M. P. A., & Lianingsih, N. (2025b). Empowering Algebra 
Learning with AI-Based Adaptive Systems for High School Students. 
International Journal of Ethno-Sciences and Education Research, 5(3), 86–
93. https://doi.org/10.46336/ijeer.v5i3.1039 

Lestari, M., Saputra, M. P. A., & Lianingsih, N. (2025c). Empowering Algebra 
Learning with AI-Based Adaptive Systems for High School Students. 
International Journal of Ethno-Sciences and Education Research, 5(3), 86–
93. https://doi.org/10.46336/ijeer.v5i3.1039 

Li, D., Osman, S., Alhassora, N. S. A., Amantha Kumar, J., & Kartini Said Husain, 
S. (2025). Empowering K-12 Mathematics Teachers With Artificial 
Intelligence: A Systematic Review of Insights, Applications, and 
Challenges. IEEE Access, 13, 117198–117209. 
https://doi.org/10.1109/ACCESS.2025.3585784 

Li, L., Chao, J., Lord, T., Collins, K., Ellis, R., Xing, W., & Zhang, Y. (2027). Learning 
About Artificial Intelligence in Algebra 1 Classes in Virtual School 
Settings. In E. G. Blanchard, G. Chen, M. Chi, & S. Isotani (Eds.), Artificial 
Intelligence in Education (pp. 276–289). Springer Nature Switzerland. 
https://doi.org/10.1007/978-3-032-29763-1_19 

Ng, P. P.-Y., Khan, I. A., Borah, P. S., & Zakuan, N. (2025). Proceedings of the 2025 
10th International Conference on Modern Management, Education and 
Social Sciences (MMET 2025). Springer Nature. 

Onateh, F. U. U. I. N. A., Gimba, R. W., Ndashiru, U. I., & Bashir, A. U. (2025). THE 
ROLE OF MASTERY LEARNING IN IMPROVING ACADEMIC ACHIEVEMENT AND 



260 
 

RETENTION IN ALGEBRA: A REVIEW. 
http://irepo.futminna.edu.ng:8080/jspui/handle/123456789/31141 

Panaoura, R. (2025). Teaching Mathematics in the Artificial Intelligence Era: 
Challenges and Concerns in Higher Education. Social Education Research, 
242–249. https://doi.org/10.37256/ser.6220256730 

Qurohman, M. T. (2024a). Enhancing High School Students Problem Solving 
Ability in Algebra through Artificial Intelligence Based Learning. 
International Journal of Trends in Mathematics Education Research, 7(4), 
9–17. https://doi.org/10.33122/ijtmer.v7i4.358 

Qurohman, M. T. (2024b). Enhancing High School Students Problem Solving 
Ability in Algebra through Artificial Intelligence Based Learning. 
International Journal of Trends in Mathematics Education Research, 7(4), 
9–17. https://doi.org/10.33122/ijtmer.v7i4.358 

Reinhardt, D. L. (2026). The Role of Linear Algebra in Machine Learning 
Algorithms. `Cadernos de Pós-Graduação Em Direito Político e Econômico, 
26(1), 1991–1995. 
https://ceapress.org/index.php/cpgdpe/article/view/273 

Sari, E. Y., Trisniawati, Kuncoro, K. S., Agustito, D., & Kusumaningrum, B. (2025). 
Development of an Adaptive Learning Application Using Machine 
Learning for Didactic Transposition in Algebra. 2025 International 
Conference on Informatics, Multimedia, Cyber and Information System 
(ICIMCIS), 1–7. https://doi.org/10.1109/ICIMCIS68501.2025.11327167 

Shukla, D. A., Dr.K.Sundareswari, Dr.M.Sindhu, Zubairuddin, D. M., Singh, M., & 
Ganesh, M. A. D. (2026). Mathematical Architecture. Quill Tech 
Publications. 

Tang, W. K.-W. (2025). Artificial Intelligence in Mathematics Education: Trends, 
Challenges, and Opportunities. International Journal of Research in 
Mathematics Education, 3(1), 75–90. 
https://doi.org/10.24090/ijrme.v3i1.13496 

Umoh E., B. (2025). Artificial Intelligence and the Future of Teaching and Learning 
Mathematics in a Global Context: An Overview of Contemporary Research 
(SSRN Scholarly Paper No. 5126695). Social Science Research Network. 
https://doi.org/10.2139/ssrn.5126695 

Wagner, S., & Kieran, C. (2018a). Research Issues in the Learning and Teaching of 
Algebra: The Research Agenda for Mathematics Education, Volume 4. 
Routledge. 

Wagner, S., & Kieran, C. (2018b). Research Issues in the Learning and Teaching of 
Algebra: The Research Agenda for Mathematics Education, Volume 4. 
Routledge. 

Walkington, C., & Bernacki, M. L. (2019). Personalizing Algebra to Students’ 
Individual Interests in an Intelligent Tutoring System: Moderators of 
Impact. International Journal of Artificial Intelligence in Education, 29(1), 
58–88. https://doi.org/10.1007/s40593-018-0168-1 



261 
 

Zotos, K. (2024). Computer Algebra Systems & Artificial Intelligence. BRAIN. 
Broad Research in Artificial Intelligence and Neuroscience, 15(2), 427–436. 
https://brain.edusoft.ro/ 

 


