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Abstract  
Penelitian ini bertujuan untuk menganalisis korelasi antara kemampuan literasi digital dengan pemanfaatan kecerdasan buatan dalam pembelajaran matematika bagi siswa. Pada era digital saat ini, kemampuan literasi digital menjadi kunci bagi siswa untuk memanfaatkan teknologi, termasuk kecerdasan buatan, dalam proses belajar mengajar. Penelitian ini menggunakan jenis penelitian Systematic Literature Review (SLR) dengan mengkaji 21 artikel yang diterbitkan pada tahun 2019 hingga 2025. Artikel diperoleh dari basis data Scopus jurnal internasional bereputasi. Subjek penelitian ini adalah artikel atau penelitian yang relevan dengan topik korelasi antara kemampuan literasi digital dengan pemanfaatan kecerdasan buatan dalam pembelajaran matematika bagi siswa. Teknik analisis data yang digunakan meliputi sintesis naratif untuk merangkum dan menganalisis temuan dari penelitian yang disertakan dan analisis bibliometrik menggunakan Vosviewer untuk memetakan dan menganalisis hubungan antar kata kunci. Hasil penelitian menunjukkan bahwa siswa yang memiliki kemampuan literasi digital yang baik cenderung lebih mampu memanfaatkan kecerdasan buatan untuk mendukung pemahaman dan penerapan konsep matematika. Penelitian ini memberikan implikasi penting bagi pengembangan kurikulum pendidikan tinggi, khususnya dalam integrasi teknologi dan pembelajaran berbasis kecerdasan buatan. Diharapkan hasil penelitian ini dapat menjadi referensi bagi para pendidik dalam meningkatkan kualitas pembelajaran matematika di era digital.
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Abstract  
This study aims to analyze the correlation between digital literacy skills and the use of artificial intelligence in mathematics learning in students. In today's digital era, digital literacy skills are the key for students to utilizetechnology, including artificial intelligence, in the teaching and learning process. This study uses the Systematic Literature Review (SLR) research type by examining more than 15 articles published from 2020 to 2025. Articles are obtained from the scopus database of reputable international journals. The subjects of this study are articles or studies that are relevant to the topic of correlation between digital literacy skills and the use of artificial intelligence in mathematics learning in students. The data analysis techniques used include narrative synthesis to summarize and analyze findings from the included studies and bibliometric analysis using vosviewer to measure and analyze the relationships between keywords. The results of the study show that students who have good digital literacy skills tend to be more able to utilize artificial intelligence to support the understanding and application of mathematical concepts. This research provides important implications for the development of higher education curriculum, especially in the integration of technology and artificial intelligence-based learning. It is hoped that  the results of this research can be a reference for educators in improving the quality of mathematics learning in  the digital era. 
Keywords: artificial intelligence, digital, literacy 
INTRODUCTION 
      In the 20th century, the rapid development of digital technology in the last two decades has changed the paradigm of higher education, especially in the field of mathematics. The Industrial Revolution 4.0, which is marked by the integration of artificial intelligence (AI), big data, and cloud computing, requires students to master digital literacy as a basic competency. Digital literacy not only includes the technical ability to operate devices, but also includes a critical understanding of information sources, digital ethics, and the ability to adapt to technological innovation. In the context of mathematics learning, artificial intelligence has been leveraged through adaptive platforms such as intelligent tutoring systems, learning data analysis tools, and interactive simulations that personalize the learning experience.
     The development of artificial intelligence (AI) in mathematics education has opened up a new paradigm in personalized learning, real-time data analysis, and interactive simulations. Kaluge's study (2024) shows that 78% of higher education institutions in Southeast Asia have adopted AI platforms such as GeoGebra and Wolfram Alpha to improve conceptual understanding of mathematics. However, this implementation is not optimal without adequate digital literacy, which includes the ability to evaluate digital sources, data security, and technology adaptation. A survey in Indonesia revealed that 65% of students had difficulty validating AI output for theorem proofs due to limited digital literacy.
     Jawak's (2023) research proves that the use of AI applications increases students' average math scores by 23% through adaptive feedback, but 40% of users fail to utilize advanced features due to a lack of understanding of the algorithm. This phenomenon is in line with the findings of Fitrah et al. (2024) which states that digital literacy is a critical mediator in the transformation of AI from an assistive tool to a cognitive partner. The main challenge lies in the gap between the technical ability to operate AI (such as prompt engineering) and evaluative literacy to critically interpret the results. Astuti and Kusmiyati's (2024) analysis of AI-based adaptive learning at SD Negeri Gili Barat showed an increase of 25 points in math skills, but this success was not achieved without digital literacy training for teachers and students. This finding is reinforced by a systematic study of the Proceedings of UIN Gus Dur (2024) which emphasizes the need to integrate data literacy and digital ethics in the AI-based math curriculum. At the global level, the IGI Global report (2024) identifies three dimensions of digital literacy that are essential for the use of AI: data-driven problem solving, virtual collaboration, and information management.
     This study answers this urgency by investigating the specific relationship between digital literacy components (information evaluation, cybersecurity, and digital collaboration) with the level of AI adoption in high mathematics contexts such as numerical analysis and stochastic modeling. However, the implementation of this technology does not run optimally without adequate digital literacy skills. A study by Saifudin et al. (2024) revealed that 68% of students had difficulty integrating AI tools into the mathematics learning process due to limited understanding of algorithms and the ability to evaluate digital sources. This phenomenon is exacerbated by the findings of Apriadi and Sihotang (2023) which showed that only 42% of higher education institutions systematically train digital literacy specific to mathematics. In fact, Nasution's (2015) study proved that mastery of technology such as Google SketchUp and the Moodle platform significantly improves spatial abilities and mathematical problem solving when balanced with good digital literacy.
     On the other hand, the analysis of the Maryland Technology Education State Curriculum (2005) cited in Nasution's research (2018) emphasizes that digital literacy must include the ability to design, implement, and evaluate technology-based solutions in the context of scientific disciplines. This is in line with the needs of modern mathematics learning where AI not only functions as a tool, but also as a cognitive partner that facilitates higher-order thinking skills. The main challenge faced is how students' digital literacy levels affect their ability to explore complex AI features such as predictive analytics and adaptive learning paths in the context of mathematics. This research is important to conduct considering that there has been no comprehensive study measuring the relationship between specific dimensions of digital literacy (such as information evaluation skills, data security, and digital collaboration) with the use of AI in mathematics learning. The results of the study are expected to be the basis for developing an AI-integrated digital literacy training model for mathematics study programs and STEM fields in general.
METHOD
This study uses the Systematic Literature Review (SLR) method to analyze the correlation between digital literacy skills and the use of artificial intelligence in mathematics learning for students. SLR was conducted following the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines. A literature search was conducted on the Scopus database of reputable international journals to identify relevant studies. The keywords used in the search included a combination of 'digital literacy,' 'artificial intelligence,' 'mathematics learning,' and 'students.' Study inclusion criteria included publications in the 2019-2024 period, empirical studies measuring the correlation between digital literacy and the use of AI in mathematics learning, and publications in English or Indonesian. Exclusion criteria included conceptual articles, studies that did not focus on students, and publications that were not fully accessible.
The study selection process is carried out in several stages: (1) Identification, namely the initial search for studies from databases; (2) Screening, namely the removal of duplicates and screening of studies based on title and abstract using inclusion and exclusion criteria; (3) Eligibility, namely the assessment of the full text of studies that pass screening for eligibility for inclusion; and (4) Inclusion, namely the selection of final studies that are
eligible for review. Data analysis techniques used included Narrative synthesis to summarize and analyze findings from included studies and Bibliometric analysis using vosviewer to map and analyze relationships between keywords.
[image: ]
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) was used as a guide in the process of identification, screening, eligibility, and inclusion of studies. This process resulted in a flowchart that summarizes the stages in a systematic review. 1). Identification: The initial search of the databases resulted in 405 studies. The details are, 404 studies from Scopus and 1 study from a non-specific source. 2). Screening: After removing duplicates, 200 studies were screened, and 39 studies were excluded for various reasons such as inappropriate abstracts, research results, and irrelevant titles. 3). Eligibility: Of the 116 studies assessed for eligibility, 84 studies were excluded. 4). Inclusion: A total of 77 studies were included in the systematic review. Of the 77 studies, 16 relevant study articles were selected and will be reviewed in this study.
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Vosviewer was used to visualize the keyword network that appeared in the included studies. This visualization helps in understanding the relationship between concepts in the literature. The data analyzed by VOSviewer consists of keywords, frequency of occurrence, links, total link strength, and average publication year. Some of the keywords that appeared in the VOSviewer analysis include "ai literacy," "ai technology," "artificial intelligence," "chatgpt," "higher education," "literacy," and "teaching". This emphasizes the need for the development of AI literacy. Comprehensive among students and educators to ensure effective and ethical integration of AI in mathematics learning.
RESULTS AND DISCUSSION 
This study focuses on the relationship between digital literacy and the use of artificial intelligence in mathematics learning for students. The study found indications that students with good digital literacy skills tend to be more effective in utilizing artificial intelligence to support the understanding and application of mathematical concepts. This is in line with the Mediating Role of Digital Literacy theory which states that digital literacy plays a critical mediator in the transformation of AI from a tool to a cognitive partner. Fitrah et al. (2024) stated that digital literacy bridges the gap between the technical ability to operate AI and the evaluative ability to critically interpret the results. This means that students need to have good digital literacy skills to not only use AI, but also to understand and evaluate the information generated by AI.
	RESEARCH TITLE
	PROBLEM 
	PURPOSE
	RESEARCH RESULT

	Reflection on ethics, potential, and challenges artificial intelligence  in order to  quality education (SDG4)
	The main problem in This research is ethical issues and regulatory challenges surrounding use of intelligence  artificial (AI) in  field of education. This is including the risk of manipulation supported information AI and data extraction, questions about roles AI in education and  potential impact on teaching and  learning.
	Research purposes  this is for explore 
context, 
use,  
and the conditions that support or does not support  application of AI in field of education.
	Not mentioned (researcher) does not display properly  specific research results, but rather discussion and ethical consideration analysis, potential, and challenges usage is in  educational context quality).

	Looking for literacy artificial intelligence (AI) in education  teacher: Review  scoping
	AI literacy is a topic developing research rapidly, but currently not yet there is reaching the field teacher education (TE). The concept of “AI literacy” is still vague and unclear consistently used in literature, with a little once emphasis on what  that teachers need to know  about AI or applying it to teaching  them. 
	The purpose of this research is for  study how  the existence of literature scientific 
conceptualizing AI literacy in in relation to various teachers form of knowledge  professional who relevant to  Education  
Teacher (IT).
	AI literacy is a topic research that growing rapidly, but this has not come to that yet field of teacher education. Teacher's practical knowledge tend to translate into adoption of digital resources for teaching about  AI or AI integration EdTech it teaches,  from being attached to the body  certain knowledge  professional.

	Impact of ChatGPT on higher education
	The potential of AI chatbots for replace the role and human tasks become more high education, including teaching, counseling, and problem solving that complex. Concerns about system usage  AI-based surveillance for online exams, which may be detrimental to students certain and improve privacy concerns. Risk of fraud and  academic cheating through the use of chatbots AI to generate content or complete task.
	Research purposes  this is for convey   analysis  
qualitative impact AI chatbots like ChatGPT on Institution Education  
Height (HEIs) by doing survey  
Scoping to literature  which exists.
	Research results in This paper is analysis  
qualitative impact AI chatbots like ChatGPT on education  higher education institutions (HEIs), check potential benefits, risks, and solution for integrate this technology in  academic settings.


	Digital Competence 
AI Teacher And  
Skills 
Twentieth Century  
One In The World 
Post Pandemic
	The teacher does not have knowledge and  technical skills for using tools and educational application based AI is effective in their teaching.  Teachers face challenges with AI-based tools, like  
misunderstanding, information which is misleading, limitations, and problems ethics behind the differences the AI ​​platform. 
Teachers may not be ready digitally for using technology AI based application education, less  technology experience  to effectively utilize these tools for teaching and learning.
	Objective  
this research  
is for  
digging 
opportunity  
and challenges 
system implementation 
Deep AI  
education and 
for  
propose 
framework  
to give  
know the teacher about 
AI competency 
which is required.
	Not mentioned 
(this article is not 
display in  
specific results 
study)

	Intelligence Literacy Artificial (AI) in  Childhood Education Early: Challenges and Opportunity
	The problem of this research is about  AI literacy on early childhood education programs  is the lack of AI  knowledge teacher,  skills, and confidence,  lack of design curriculum, 
And lack of guidance  teaching.
	Research purposes  This paper  is for  evaluate 
available literature  and identify challenges and AI literacy opportunities in children aged early education.
	The results of this study are survey  
literature coverage that there is about AI literacy on early childhood education (ECE). The review examined 16 studies that published from 2016 until 2022 and  summarize design approach learning, assessment method, results learning, challenges, and related opportunities AI literacy development in early childhood aged 3-8 year.


	Sustainability and Digital Transition: Literature Review.
	Increasing indicators social unsustainability and biophysical, although it has efforts were made to promote 
sustainability. Needs to identify and develop the advanced steps to  solve the problem  this unsustainability and protect well-being  current generation and upcoming
	Objective  
this research  
is for  
bridge 
gap 
knowledge a 
county 
sustainability 
and transition 
digital with 
synthesize  
which are already  
there is literature  
And  
to discuss 
method  
utilise  
digital transition 
for  
to solve 
time problem 
that's it  
sustainability.
	The results of his research, transition digital can contribute towards the environment, economy, and social sustainability through use  technologies like AI, are very big data analytics, IoT, and digital platforms for enabling sustainable urban development, waste management,  circular economy, economy digital sharing, and reduction  
digital divide.

	Exploring Factors Literacy Determinants Artificial intelligence  (AI): The Gap Digital, Thought  Computing, 
Cognitive Absorption.
	Individuals need to have knowledge, skills, and values ​​about AI so that can do things said to take benefits and mitigation technology ethics issues AI-based. The determining factor AI literacy is not yet understood well, so that this matter be the cause of difficulty to develop  effective interventions for improving AI literacy.
	Research purposes  This paper is to investigate factors 
Literacy Determinant AI, in particular explore 
relationship between  literacy  
AI, the gap digital,  
absorption  
cognitive, and thoughts  
computing.
	Computational thinking  is a determining factor main AI literacy, help people use, recognize,  and evaluate AI-based technology. Physical access to ICT, and motivation and skills in using ICT,  enable people for  
use, recognize,  and evaluate AI-based technology. Easy access to ICT leading to involvement which is deeper  and involvement with AI-based technology. Higher motivation and skills in using AI technology produce more benefits of experience fun for users.


	Integrate 
artificial intelligence to in science lessons:  experience and  teacher's point of view.
	Integrating AI content into science lessons that  yes, that's not the lesson  as a subject that  stand alone, to help students see the relevance of AI. Teacher become AI literate, because most of them are not trained about AI, and efforts significant is needed for integrating AI instructions into teaching that  there are subjects.  Common challenges in implementation of new curriculum, such as lack of time, stress assessment, and lack of knowledge of the topic  new, which can hampering the integration of AI into in science lessons.
	Objective  
research from 
this research  
is for  
test the teacher 
the science of sight  
and experience  
in trial 
learning  
science that  
integrated 
with AI package 
Which  
developed 
by the research team, 
including  
investigate per
teacher perception 
about  
relationship between  
AI in healthy, 
it's a challenge 
which they  
face in  
carry out  
learning,  
and challenges 
video recording 
repair proposal 
package  
learning.
	Teachers consider AI and science has similarity to developing an accurate model with data and its use  quality reasoning that simplified, while they thought that AI and science plays  mutual roles complete when solve the problem  scientific. The biggest challenge for teachers is lack of trust  self in control  content, while the package will be so challenging to get  support from teachers about adaptation  curriculum and targeting suitable for the audience. Teacher  recommend AI comprehensive source force is given to  teacher, while this package can be used for science enrichment program  after school.

	Educational challenges high in the era of access wide AI generative.
	The challenges posed by the rise of AI systems generative approach traditional teaching and  the role of educators at the level which is more  high education. Model tendencies large language produce  
error or "hallucination" that seems reasonable but actually not true, which is possible  difficult to detect by users. The need for distinguishing the content which is relevant to  the truth that  prioritize accuracy, and is not relevant to the truth of the content the truth is less important, when evaluating and use the content generated by AI.
	Research purposes  This paper is to discuss role and impact of the system Artificial intelligence  Generative (AI) in higher education,  jexplore the benefits and potential threats the use of AI  Generative in education and change that  required in  curriculum, and analyze the results survey conducted with students to test  use and  perception of the system Generative AI.
	Research results in This paper is a discussion  
about the challenges and the opportunities presented widely available generative AI systems in education  
high, including Benefits and potential threat  
its use of AI generative, change curriculum that required, and the role educators. This paper also presenting findings a survey conducted in students about  
its use and  the perception of this AI system, and provides recommendations on the use of AI in higher education.

	Survey  
comprehensive  
about  
How  
intelligence
	AI poses challenges significant to integrity academic and  increasing concern
about ethical behavior
	Objective  
research is 
for  
know how  
generative work
	The assessment should be transformed for build  
students learning that self-regulated, learning


	artificial 
generative  
change  
assessment at  
education  
high.
	(e.g. cheating) in an academic environment. AI can lead students be less prepared for work if it does happens to replace skills learning important. Assessment method traditional is to be inadequate to assess actual student learning accurately results.
	artificial intelligence
n (GenAI)  
transform
is the assessment at  
education  
high, with 
a focus on  
the impact 
towards students, 
teachers, and  
institution.
	responsible,  and integrity. Teacher need  
professional development in assessment, AI, and  digital literacy, and must have confidence that strong about things the role of assessment Humans and AI. Institutions education must review and think again their assessment policies, and provide more  many programs and interdisciplinary teaching.

	AI and the Future  Teaching:  
Preservice Reflection Teacher Against  Real Use of Artificial Intelligence in Learning  Open and  Distributed Fatih to Karatas.
	The gap in knowledge and  teacher AI capabilities, and the need for things it defines back to their roles along with the increasing integration of AI into in teaching  and is studying. Ensure use  Ethical, transparent AI, and fair technology for maintain integrity education and learning that  fair results. Concerns about bias, accuracy, and lack  human interaction in AI teaching tools.
	Research purposes  is for  know  
candidate perception teachers and  experience  
about integration  AI applications,  especially ChatGP T, in environment  
education and how to integrate this forms environment  
they style  teaching and  identity 
professional.
	ChatGPT can increase effectiveness education  
and accessibility, but this also raises concern 
academic integrity ethics and the use of which  balanced Space  learn to highlight urgent need for Ethical AI that comprehensive literacy in the training curriculum teacher to overcome this complex impact education from AI. Need there is responsibility jAI Implementation Responsibilities in learning  open and  distributed to optimize educational outcomes while coping potential risks.

	Artificial intelligence  in education  high: explore use of faculty, yourself and need  
development 
professional
	Development issues curriculum and infrastructure, Lack of it  
ethics of consideration and teacher technical knowledge, Lack of energy  professional with expertise in learning analysis, Faculty admissions, trust, and  ethics of concern around the use of AI in  teaching, as well  concerns about potential fraud
	Research purposes  this is for get  
insight into self-efficacy AI member faculty and profile let yang different, benefits that is felt, challenge,  
consumption, and  need  
development 
professional 
related to AI in education  
high.
	This research  identify four faculty member profiles different in perception they are about benefits  and challenges of tool-based AI for teaching and  learning: optimistic, critical, reflected critical, and neutral. Profile optimism moderates the relationship between self-efficacy and tool use  AI-based, showing that the faculty members with an optimistic view more likely using AI tools if they have self-efficacy high. The majority the lecturer is interested in professional development on related topics AI, with preference for self-paced online courses and online sessions through face to face learning format face and mix.


	Don't worry  with ChatGPT: build  
jbridge between  artificial intelligence  and education with critical thinking soft skills
	Main issues discussed in this paper is the need for using AI tools such as ChatGPT ethically and responsible for education and research, and its importance develop  
critical thinking skills in students and researchers to use AI effectively and distinguish information accurate from hoax and misinformation.
	Research purposes  is for  discussing the role artificial intelligence  (AI) like  ChatGPT in education and research, with focus on development 
critical ability think and maintain integrity academic.
	Not mentioned (this article does not describe) specifically the results study)

	Explore
perspective of asi 
students about 
help  
Generative 
AI writing 
academic
	GenAI's tendency to  hallucinating or produce content that inaccurate looks realistic. Uncertainty and doubt users against  accuracy and reliability of AI, which can weaken  its benefits. Lack of transparency around algorithms and training data that used by AI, which can  produces an output that  biased or discriminatory until scraping  trust in the system.
	research objectives 
from this research 
is for  
explore 
and study  
thoughts  
students. perception 
and experience  
about writing 
academic 
AI-assisted.
	Students expect AI can play a dual role, including as an assistant writing, virtual tutoring, and digital colleagues. Students feel the benefits of writing AI-assisted in the process writing, writing performance them, and  they experience  affective. Students identify the various challenges related to AI systems, self-learners themselves, and tasks  write

	The Role of Intelligence Made in Time  Front of Education.
	The end of the internet of  things, energy, and systems cyber-physical will pose major challenges for education conventional. 
Increasing use internet and screen time for students due to change this has a negative impact towards mental health them. There is a need to teach  students skills for thrive in the workplace digital and grow AI literacy for address misunderstandings and encourage innovation.
	Research purposes  is for  study how  globalization and emerging technologies like the internet of things things, energy, and cyber-physical systems this gives rise to  challenges to education  
conventional, 
and speculate about the future research in the field Artificial intelligence  And  
Education (AIED).
	Technology and AI will have a positive impact  and its negative impact towards education in future. Impact the positive between others improve education through more technology  progress, but there are also risks  such as increased stress students and automation replace jobs. The state must developing system more education technologically advanced,  teaching skills students for the workplace digital, and grow AI literacy to overcome these challenges.


	The Influence of Using Artificial Intelligence (AI) in Interactive Learning to Improve Students' Numeracy Literacy
	Difficulty in understanding the AI ​​evaluation process, Need for additional guidance from lecturers for complex concepts, Adequate requirements for infrastructure support and initial training for students.
	To analyze the influence of the use of Artificial Intelligence (AI) in interactive learning on improving students' numeracy literacy and to explore the factors that influence it  
effectiveness.
	The results of the study showed
significant improvement in students' numeracy literacy scores after using AI, with the average score increasing from 67.4 to 82.6. Statistical tests confirmed this improvement, and the normalized gain values ​​showed
moderate improvement in numeracy literacy. This study concludes that AI has a positive impact on improving numeracy literacy.

	AI Literacy Analysis Improves Student Motivation and Learning Outcomes at Makassar City Colleges
	Lack of knowledge about digital literacy among students. Difficulty in motivating students due to ineffective traditional teaching methods.
	The purpose of this study is to analyze the impact of AI literacy on improving the motivation and learning outcomes of higher education students in Makassar.
	The results showed that more than 80% of respondents agreed that AI applications positively affect motivation and learning outcomes, and most respondents adhere to ethical principles when using AI applications.

	Utilization
Artificial Intelligence Based Applications In
Developing Digital Literacy
	Lack of utilization of AI applications in education,
Reliance on traditional teaching methods without AI integration, Limited access to additional learning resources for students, Educators lack skills to use technology effectively, Students are not familiar with current technologies for digital literacy and critical thinking, Inadequate training for teachers to integrate AI, Limited devices and uneven internet access, and Need for further teacher training for AI proficiency.
	To explain the impact of using Artificial Intelligence (AI) applications in the learning process in schools. To analyze and develop
use of AI to improve digital literacy in schools. - To improve the quality of learning by integrating AI, which allows
personalized learning
based on individual needs and abilities. To provide teachers with new insights into the use of AI to enhance learning and prepare students for future challenges.
	The impact of utilizing Artificial Intelligence (AI) applications in learning brings great benefits in developing digital literacy in schools. AI-based animated videos and technology integration in exams are used in its implementation. AI helps develop
students' thinking skills and prepare them for the digital world. AI significantly improves
cognitive development, including thinking, understanding, and problem solving. AI-based video animation enhances the learning experience and makes the learning process more engaging.

	The Role of Digital Literacy in Students' Mathematics Learning
	Effective technology integration by teachers and students. Evaluating digital resources. to prevent misinformation - Distractions during digital learning sessions (e.g., social media). Low digital literacy among teachers and students. Difficulty in managing and analyzing digital learning resources.
	To explore the role of digital literacy in mathematics learning, including its benefits, its challenges, and effective strategies for its improvement.
	students' understanding of mathematical concepts. This helps
deepen
student understanding, improve
skills
communication and collaboration, and prepare them for the digital era. Digital literacy is expected to improve
teacher competence in using technology. It modernizes learning methods and shapes students' personalities to be more responsible and critical. Digital literacy is an important investment for the future, allowing students to adapt quickly to change.


	The Role Of Learning Technology
Inside  
Increase  
Digital Literacy Of Mathematics
	The learning process has not involved students optimally. Educators and students have not independently adopted a digital literacy-based learning system. Many educators lack the skills, creativity, and innovation in utilizing technology. There are challenges in facilitating
completely  
development of digital literacy culture. Students are still distracted by social media and overwhelmed by learning materials.
	The purpose of this study was to determine the improvement of student learning outcomes through the application of technology-based learning media and to increase awareness among educators about the role of technology in improving digital literacy and improving mathematics education.
	The results of the study showed
an increase in student learning outcomes of 7.88% in the first cycle and 19.25% in the second cycle, which indicates that technology-based learning media can improve student learning outcomes.



This literature review found that most studies focused on the qualitative aspects of AI integration in higher education, such as ethical challenges and pedagogical implications. However, a few studies provide insights into the relationship between digital literacy and AI utilization. The analysis suggests that digital literacy plays a significant role in students’ ability to effectively utilize AI tools in mathematics learning. Studies that emphasize the importance of evaluating information and understanding algorithms highlight that students with strong digital literacy skills are better able to critique and interpret AI output, leading to more meaningful learning. The implication of these findings is the need to develop curricula that explicitly integrate digital literacy and AI literacy in mathematics study programs. Educators need to be equipped with the skills to teach digital literacy in the context of AI, and students need to develop the ability to use AI tools critically and responsibly. Future research should focus on empirical studies that
directly measure the correlation between specific components of digital literacy and mathematics learning outcomes with the use of AI. In addition, longitudinal research can provide insight into how digital literacy develops over time and how it affects students' ability to adapt to AI technology.
CONCLUSION 
Students who have good digital literacy skills tend to be better able to utilize artificial intelligence to support the understanding and application of mathematical concepts. Digital literacy is a very important basic competency in the era of the Industrial Revolution 4.0, where the integration of AI, big data, and cloud computing is becoming increasingly common. This study provides important implications for the development of higher education curricula, especially in the integration of technology and artificial intelligence-based learning. It is hoped that the results of this study can be a reference for educators in improving the quality of mathematics learning in the digital era.
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