Cirebon Annual Interdisciplinary International Conference (CAIIC 2024) /‘\

CIREBON A}U{l\l}l_‘y[\iﬁlfg&l&ﬁll’llﬂ‘"

| RESEARCH ARTICLE

The Influence of Artificial Intelligence Technology on the Mathematical Literacy
Competence of Secondary Education Students

Nur Komalasari ', Yopi Romafilani 2, Martini 3, Surya Amami Pramuditya 4 Ramnita Saini Sharda >
" Master of Mathematics Education, Postgraduate School, Universitas Swadaya Gunung Jati, Indonesia.
2 Master of Mathematics Education, Postgraduate School, Universitas Swadaya Gunung Jati, Indonesia
3 Master of Mathematics Education, Postgraduate School, Universitas Swadaya Gunung Jati, Indonesia

4 Master of Mathematics Education, Postgraduate School, Universitas Swadaya Gunung Jati, Indonesia
5Hans Raj Mahila Maha Vidyalaya College, Jalandhar, India

Corresponding Author: Surya Amami Pramuditya, E-mail: amamisurya@ugj.ac.id

| ABSTRACT

The primary issue of this research is the inadequate mathematical literacy among secondary school students and the potential
use of artificial intelligence (Al) technology to enhance these competencies. This research aims to examine the influence of Al
integration on mathematics education and the function of educators in the instructional process. The research methodology
used is a hybrid approach, integrating qualitative and quantitative research, emphasizing observation and interviews conducted
at three high schools in West Java. Data was gathered from 108 pupils using a random sample that included a variety of student
characteristics. The findings indicate that the use of Al in mathematics education significantly enhances students' mathematical
literacy, including problem-solving and reasoning abilities. The involvement of educators in crafting dynamic and relevant
learning experiences is essential for the effective integration of this technology. This research concludes that instructors must
use a technology-driven and participatory methodology to get optimum outcomes in mathematics literacy. Further investigation
is necessary to examine the enduring effects of Al on mathematical instruction.
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I. INTRODUCTION

Mathematical literacy is a crucial element of secondary education, enabling students to use mathematical knowledge in practical
contexts and enhance their problem-solving abilities. [1]. Quality mathematics teaching is essential to support students'
mathematical literacy skills, which involves planning, implementing, and evaluating learning outcomes [2]. Teachers play an
important role in fostering students' mathematical literacy and should continue to develop their mathematical literacy skills [3].
Integrating various educational theories and concepts can effectively improve the practical application of students' mathematical
knowledge [4].

Engaging students in mathematical modeling activities have been shown to improve their mathematical literacy skills [5]
significantly. Teachers need a deep understanding of mathematical literacy to integrate it into their teaching practice [6] effectively
Strategies such as deep learning can improve students' math literacy and core literacy, contributing to a more holistic educational
experience [7].
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Mathematical literacy is not only essential for academic success but also for practical applications in everyday life and the
workforce, emphasizing problem-solving, reasoning, and real-world relevance [8]. Enhancing fundamental literacy via
mathematical reasoning and instruction may augment students' capacity to address real-world challenges in accordance with the
changing educational environment and pedagogical approaches. [9]. The correlation between mathematics literacy and financial
literacy underscores the need to include both competencies in educational curricula to provide students with vital life skills. [10].

The incorporation of Artificial Intelligence (Al) in education has emerged as a prominent emphasis in recent years, with Al
significantly altering conventional teaching and learning methodologies. [11]. Al in education is considered the driving force behind
today's technological revolution, with education being the main application scenario and development direction for Al [12]. This
shift towards Al in education is seen as important in helping educators meet their goals and improve the learning process [13].

Since the 1970s, Artificial Intelligence in Education (AIEd) has developed, impacting the integration of technology in pedagogy to
enhance the learning experience and elevate student performance. [14]. Artificial intelligence has the capability to provide
customized educational experiences adapted to the specific requirements, learning speed, and priorities of each learner. [15].
Additionally, Al technology has shown significant potential in education, introducing new possibilities to traditional teaching
models as time goes on [16].

The application of Al in education goes beyond traditional teaching methods to include areas such as ideological and political
education. Al technology has been used to improve ideological and moral education by creating multi-dimensional learning
scenarios and improving educational effectiveness through deep learning capabilities [17], [18]. Additionally, Al technology can
provide intelligent decision support for education managers, helping to predict student learning progress and recommend teacher
training to facilitate more accurate decision-making [19].

As Al increasingly influences the educational environment, it is essential for educators and learners to get pertinent training to
adeptly use Al technology and attain significant enhancements in teaching and learning. [20]. The use of Al in second-language
instruction offers novel options for learners, emphasizing Al's revolutionary potential across many educational settings. [21]. The
influence of Al on pedagogy and scholarship in higher education indicates a technological transformation that will redefine the
framework of global higher education. [22].

To comprehend the influence of Al on the mathematical literacy abilities of secondary school students, it is essential to examine
the effects of Al technology on educational practices. The use of Al in education may enhance students' mathematical literacy via
many methodologies.

Research by [5] emphasizes that mathematical modeling exercises grounded on STEM methodologies substantially enhance the
mathematical literacy competencies of high school pupils. This indicates that integrating Al-driven mathematical modeling
exercises might enhance students' mathematical literacy abilities. Furthermore, [23] highlighted the significance of logical
intelligence in enhancing mathematical literacy for the resolution of quotidian mathematical challenges. This indicates that Al
technology that fosters logical reasoning might enhance pupils' mathematics literacy.

Further, [24] discusses the impact of mathematical reasoning and critical thinking skills on mathematical literacy skills, emphasizing
the need for further research in this area. This suggests that Al tools that focus on developing students' reasoning and critical
thinking skills have the potential to improve their math literacy skills. In addition, [25] shows that virtual mathematics kits (VMK)
using digital media have a significant impact in supporting students' mathematical literacy skills. This shows that Al-powered
educational tools like VMK can play an important role in improving students' math literacy.

Mathematical literacy encompasses a wide range of skills and competencies that allow individuals to engage effectively with
mathematical concepts in a variety of contexts. It involves understanding and applying mathematical knowledge in real-life
situations, making informed decisions using mathematical reasoning, and communicating mathematical ideas effectively.

According to [26], academic literacy in mathematics consists of three integrated components: mathematical proficiency,
mathematical practice, and mathematical discourse. These components emphasize not only mastering mathematical content but
also applying mathematical reasoning and communication skills. [27] highlights that mathematical literacy involves formulating
mathematical problems, solving them, and interpreting solutions in real-world contexts, aligning with the PISA framework's
definition of mathematical literacy as the ability to apply mathematical concepts to practical situations.

The results of the study [28] emphasized that the goal of mathematical literacy is to ensure that students understand the relevance
of mathematics in the world, make informed decisions using mathematical knowledge, and apply mathematical reasoning in
various aspects of their lives. [29] describes mathematical literacy as the ability to utilize mathematical knowledge, propose and
solve mathematical problems in different situations, and have the motivation to do so, emphasizing the practical application of
mathematical skills in a variety of contexts.

The application of Artificial Intelligence (Al) in education involves integrating Al technology into the education system to enhance

the learning experience, personalize teaching, improve educational outcomes, and support teaching practices. The app includes a
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variety of tools and approaches designed to assist students, teachers, and educational institutions in various aspects of the learning
process.

One of the key aspects of Al applications in education is the development of personalized learning experiences. Al-powered
adaptive learning platforms can analyze students' learning patterns, preferences, and performance data to provide learning paths
tailored to individual needs [20]. For example, Al algorithms can recommend specific learning resources, adjust task difficulty levels,
and offer real-time feedback to support student learning progress [30].

Additionally, the application of Al in education extends to the creation of interactive and engaging learning content. Virtual reality
simulations, augmented reality tools, and gamification learning platforms leverage Al technology to immerse students in a dynamic
and interactive learning environment [31]. These tools increase student engagement, promote active learning, and facilitate hands-
on experiences in a variety of educational subjects, including STEM fields [32].

Al also plays an important role in supporting teachers and educational institutions. Teacher-facing Al tools provide educators with
data-driven insights, automated grading systems, and personalized teaching recommendations to improve instructional practice
and student outcomes [33]. Additionally, system-facing Al applications help educational institutions streamline administrative
tasks, optimize resource allocation, and improve decision-making processes [33].

In addition, the application of Al in education contributes to the development of intelligent tutoring systems, chatbots for student
support, and virtual assistants for administrative tasks [34]. These Al tools improve the efficiency of the educational process, provide
hands-on assistance to students, and offer personalized guidance to facilitate learning.

Based on the references provided, recent research has explored the use of Artificial Intelligence (Al) in mathematics education,
highlighting various applications and benefits in educational settings. The study focuses on the use of Al technology to improve
mathematical thinking skills, improve learning outcomes, and support students and educators in the teaching and learning process.

For example, [35] discusses how utilizing Al Chatbots in mathematics education can improve the mathematical thinking skills of
high school students, which aims to support the learning process and encourage the development of critical thinking skills among
students. [36] explored the possible use of Al in mathematics education, aiming to provide a comprehensive understanding of the
role and impact of Al in mathematics teaching and learning. The study explores trends, Al methods, technology applications, and
opportunities for teachers and students to utilize Al in mathematics education.

[37] conducted a systematic literature review on artificial intelligence in mathematics education, emphasizing the positive impact
of Al-assisted teaching on basic mathematics education. This study highlights the effectiveness of Al technology in improving the
learning process and teaching practices in mathematics education. [38] discusses the implementation of Al in STEM-based creative
learning, emphasizing how Al technology can improve student performance, support educators in designing learning experiences,
and improve learning strategies in mathematics and related fields.

Overall, the study underscores the potential of Al applications in mathematics education to improve learning outcomes, improve
critical thinking skills, and provide personalized learning experiences for students. By effectively utilizing Al technology, educators
can create innovative and engaging learning environments that meet the diverse needs of learners in mathematics education.

Il. METHODOLOGY

Qualitative methodologies have been widely used in mathematics education research, focusing on teaching experiments, realistic
mathematics education (RME) approaches, and analysis of mathematical communication difficulties [1], [2], [3], [4]. This study offers
valuable insights into the effectiveness of qualitative approaches in improving mathematics learning outcomes.

This study was taken from 3 classes in 3 different schools in cities and districts in West Java province with a total of 108 students.
The sample of this study was taken with only 5 participants at random by looking at the diverse character of students. This study
was focused on three high schools in cities and districts in West Java Province, with a sample of 2 students in each school as
observation subjects and research data sources. Data was also collected through interviews with students who were used as
research samples in each school to ensure the accuracy of the information. The researcher took samples from the three high
schools because the researcher worked in the education unit.

The validity of the data was tested by the triangulation method, which is verifying the data in the field after the research is
completed. Data collection techniques include observation and interviews, while triangulation tests are used to ensure the validity
and reliability of qualitative research findings. By using multiple methods or data sources, researchers can cross-verify their results,
thereby increasing the confidence of conclusions [39]

I1l. RESULTS AND DISCUSSION
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This study uses a structured assessment rubric, which includes several important aspects such as the accuracy of analysis,
understanding the context, the ability to analyze team performance, and the ability to present solutions or scenarios.

TABLE 1.
Student Answer Analysis Table

No Assessment Criteria Persentase  Grade Information
Point
Average
1 Calculation Accuracy 40% 6.2 Most students give quite precise calculations.
2 Ability to Analyze 30% 2.0 The analysis of scenario implications for PERSIJA's
Scenarios position varies.
3 Suitability to Questions 20% 14 The student's answers are not in accordance with the
questions asked.
4 Ability to Present 10% 04 Few students are able to present solutions or
Solutions or recommendations.

Recommendations

Source: 2024 Research Results

Table 1. provides an overview of the results of the analysis and student performance in the research conducted.

Accuracy of calculations (40%): Students are generally able to provide fairly accurate calculations, but some are less accurate. This
shows that most students show a good understanding of how to calculate points in the context of a match, with some students
able to provide accurate calculations. However, there are some students who have difficulty in doing the correct calculations, which
shows the need to strengthen their understanding of the basic concept of point calculation in competitions. Therefore, it is
recommended that more exercises and case examples related to the calculation of points in competitions be provided, as well as
question and answer sessions to clarify concepts that students may not have understood well. Calculation accuracy is one of the
important aspects of team performance analysis. Although most students are able to provide quite good calculations, there is still
room for improvement, especially for students who are having difficulties. Strengthening in understanding basic concepts and
more intensive practice is expected to improve the accuracy of calculations in the future.

Ability to analyze scenarios (30%): There is variation in students' ability to analyze the implications of a given scenario. This shows
that some students show a good understanding of how match scenarios can affect a team's position in the rankings. They were
able to associate the outcome of the match with the possible outcome. However, many students are not able to provide in-depth
or relevant analysis. This suggests that they may not fully understand the relationship between match results and ranking positions.
Therefore, it is advisable to provide more practice in analyzing match scenarios, including group discussions and case studies.
Using match simulations can also help students understand the implications of various match outcomes. The ability to analyze
scenarios is an important aspect of understanding the dynamics of competition. Although some students showed good ability,
many still needed to improve their understanding of how match scenarios could affect the team's position. With a more interactive
and case-based learning approach, it is hoped that students' analytical skills can improve significantly.

Relevance to Questions (20%): Many students do not give answers that match the questions. This shows that most of the students
who get high scores have a good ability to understand and answer questions according to the given context. They are able to
relate the answer to relevant information. However, some students showed difficulty in understanding the question as a whole,
resulting in their answers being inconsistent. This may be due to a lack of understanding of the context or ambiguity in the
question. Therefore, it is recommended that further training in understanding and analyzing questions must be provided. Holding
discussion sessions on how to interpret questions and providing examples of good answers can help students improve the
suitability of their answers.

Ability to Present Solutions or Recommendations (10%): Few students are able to present relevant solutions or recommendations.
This shows that students who score high show a good understanding of the situation the team is facing and are able to provide
practical and applicable recommendations. They can relate their analysis to relevant solutions. Yet many students are unable to
provide adequate solutions, demonstrating a lack of understanding of how to develop effective recommendations. This may be
due to a lack of practice in critical and analytical thinking. Therefore, it is recommended that training sessions be held that focus
on developing the ability to present solutions and recommendations. Using case studies and simulations can help students learn
how to formulate the right solution based on the analysis that has been carried out. The ability to present solutions or
recommendations is an important aspect of student analysis assessment. Although some students show good abilities, many still
need to improve their skills in formulating relevant and applicable recommendations. With a learning approach that is more
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focused on developing critical thinking and analytical skills, it is hoped that student's ability to present solutions can improve
significantly.

Based on the interpretation of the results of questionnaire data, interviews, and mathematical literacy tests, the following picture
was obtained:

1). Accuracy of Calculations: The results showed that most of the students were able to provide precise and accurate calculations
to determine the maximum number of points that could be obtained by the team, such as PERSIJA. This reflects a good
understanding of the basic mathematical concepts required for team performance analysis. However, there are also students who
provide inaccurate or inaccurate calculations, indicating a gap in their understanding of more complex mathematical concepts. 2).
Ability to analyze scenarios: In the analysis of the implications of the given scenario, students show variations in analytical skills.
Some students are able to analyze well, while others provide only limited analysis. This suggests that even if students have a solid
foundation in calculations, they may need more practice in applying their mathematical knowledge to real-world situations. 3).
Conformity with Questions: Most students give answers that match the questions asked. However, there are also students who
give answers that are not appropriate or relevant. This indicates the need for reinforcement in reading and comprehension skills,
which are an important part of mathematical literacy. 4). Ability to Present Solutions or Recommendations: Students' ability to
present solutions or recommendations related to strategies that can be used by the team shows that even though they have
analytical skills, there is still room for improvement in terms of creativity and critical thinking. Students who are unable to present
relevant solutions demonstrate the need for further development in these skills.

Increased Access to Learning Resources: Al can provide wider access to a wide range of learning resources, including interactive
tutorials, learning apps, and online platforms that offer practice questions. With these resources in place, students can learn in a
more flexible and self-paced way, which can improve their understanding of mathematical concepts.

Learning Personalization: Al technology allows for the personalization of the learning experience. Al-based learning systems can
analyze students' strengths and weaknesses in mathematical literacy and adjust learning materials according to individual needs.
This can help students who may have difficulty understanding certain concepts, thus improving their overall abilities.

Increased Student Engagement: The use of Al in math learning can increase student engagement. With the gamification and
interactivity features offered by Al-based apps, students are more motivated to learn and practice. This higher engagement can
contribute to improved learning outcomes and understanding of mathematical concepts.

Real-Time Data Analysis and Feedback: Al can provide in-depth data analysis of students' progress in math literacy. With real-time
feedback, students can immediately identify areas that need improvement and get recommendations for additional exercises. This
helps students to overcome difficulties faster and improve their understanding.

Problem-Solving Skills Development: Al can assist students in developing better problem-solving skills. By providing a variety of
complex mathematical scenarios and challenges, students are encouraged to think critically and creatively in finding solutions. This
is especially important in mathematical literacy, where the ability to apply concepts in real-life situations is indispensable.

Limitations and Challenges: While Al offers many benefits, there are also challenges to be aware of. Excessive reliance on
technology can reduce students' ability to think independently and solve problems without help. Additionally, not all students
have equal access to technology, which can create gaps in learning.

In the discussion of the main findings of the research on the impact of Artificial Intelligence (Al) technology on the mathematical
literacy ability of secondary education students, several important points can be raised and associated with the previous literature.
This study found that the integration of Al technology in mathematics learning significantly improved students' mathematical
literacy skills. Students who engage in learning activities that utilize Al show improvements in problem-solving abilities,
mathematical reasoning, and practical applications of mathematical concepts in everyday life. This is in line with research by [5],
which shows that STEM-based mathematical modeling activities can significantly improve students' mathematical literacy skills.

Mathematical Literacy and Al: These findings support a view [28] that emphasizes the importance of understanding the relevance
of mathematics in everyday life and the application of mathematical reasoning. By using Al, students not only learn mathematical
theory but also how to apply it in real contexts, which is the core of mathematical literacy.

The Role of Teachers and Teaching Methodologies: This research is also in line with the view [6], which states that teachers need
to have a deep understanding of mathematical literacy in order to integrate it into their teaching practice. In the presence of Al,
teachers can design more interactive and relevant learning experiences, which in turn can improve student engagement and their
learning outcomes.
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Problem-Solving Skills: [23] emphasizes the importance of logical intelligence in improving mathematical literacy skills. The findings
of this study suggest that Al can facilitate the development of students' logical intelligence through simulation and modeling,
allowing students to practice solving everyday math problems in a more effective way.

Implications for Education Policy: These findings provide important implications for education policy, especially in terms of the
integration of technology into the curriculum. In line with the recommendations of [2], it is important for educational institutions
to consider the use of Al as an aid in mathematics teaching to improve students' overall mathematical literacy.

Based on the results of interviews with students regarding the impact of Artificial Intelligence (Al) technology on the mathematical
literacy ability of secondary education students, the following are the conclusions: 1). The majority of students reported that the
use of Al in mathematics learning helped them understand difficult concepts better. Al provides detailed explanations and clear
problem-solving steps so students can learn independently. 2). Students appreciate the flexibility offered by Al technology, which
allows them to learn anytime and anywhere. Al also provides access to a variety of additional learning resources that help enrich
their understanding. 3). Al provides fast and instant feedback, helping students correct their mistakes immediately. This increases
students' confidence in working on math problems. 4) While Al is helpful, some students realize the potential to become overly
reliant on this technology. They acknowledged the importance of continuing to try to solve problems independently to truly
understand the material. 5). The use of Al makes mathematics learning more interactive and fun, thereby increasing students'
motivation and interest in learning.

The findings of the research on the impact of Artificial Intelligence (Al) technology on the mathematical literacy ability of secondary
education students have significant implications for both teaching practices and educational policies. Here are some key points
that can be raised: 1). The findings show that the use of Al in math learning can improve student engagement and learning
outcomes. With Al, teachers can design more interactive and adaptive learning experiences, allowing students to learn at their own
pace and learning style. For example, Al can provide real-time feedback and exercise recommendations tailored to students'
individual needs. This encourages a more personalized approach to learning, which can increase students' motivation and
understanding of math material. 2). Al can provide a variety of complex mathematical scenarios and challenges, which encourages
students to think critically and creatively in finding solutions. This is especially important in mathematical literacy, where the ability
to apply concepts in real situations is indispensable. Therefore, teachers need to integrate Al-based mathematical modeling
activities in their curriculum to help students develop better problem-solving skills. 3). These findings also highlight the importance
of relevant training for teachers in using Al technology effectively. Teachers must be equipped with the necessary knowledge and
skills to integrate Al into their teaching. Education policies should include training programs that focus on the use of Al technology
in education so that teachers can utilize these tools to improve students' mathematical literacy. 4). Education policies need to
support the integration of Al technology in the educational curriculum. This includes the provision of adequate resources, equal
access to technology, and the development of the necessary infrastructure to support the use of Al in learning. With supportive
policies, schools can create a learning environment that is more innovative and responsive to student needs. 5). While Al offers
many benefits, challenges such as the technology access gap among students need to be addressed. Education policies must
ensure that all students, regardless of their economic background, have equal access to the technology and educational resources
necessary to utilize Al in learning. This is important to prevent gaps in mathematical literacy among students.

In this study, there are several limitations that need to be considered regarding the methodology and samples used. These
limitations can affect the generalization of research results and the interpretation of findings. Here are some points that explain
these limitations: 1). This research uses qualitative and quantitative approaches, which, although they provide comprehensive
insights, also have limitations. Qualitative approaches can be influenced by the subjectivity of researchers in interpreting data,
while quantitative approaches may not fully capture the nuances of students' experiences in using Al technology. The combination
of these two approaches can yield valuable data, but it can also pose challenges in terms of the validity and reliability of results.
2). The research sample consisted of 108 students taken from three high schools in West Java Province. The relatively small sample
size and limited to a specific geographic location can limit the ability to generalize findings to a broader population. In addition,
the selection of a sample that includes only three schools may not reflect the diversity of student characteristics across regions or
countries, so the results of the study may not be universally applicable. 3). The data collection methods used, such as interviews
and observations, can be affected by respondent bias. Students may provide expected answers or not be completely honest in
answering questions, especially if they feel pressured to give positive answers about the use of Al. Additionally, time and resource
limitations can affect the depth and quality of the data collected. 4). This study may not be able to control all variables that can
affect students' mathematical literacy, such as parents' educational background, student motivation, and other environmental
factors. These variables can contribute to student learning outcomes and can influence the interpretation of Al's impact on
mathematical literacy. 5). The time available for this study may not be enough to observe long-term changes in students'
mathematical literacy as a result of the use of Al. Longer longitudinal research may be needed to gain a better understanding of
the long-term impact of Al technology in mathematics education.
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IV. CONCLUSION

This article highlights the importance of mathematical literacy in secondary education and how Artificial Intelligence (Al)
technology can contribute significantly to the improvement of those skills. Based on the research conducted, it was found that the
integration of Al in mathematics learning not only improves the understanding of basic concepts but also helps students develop
essential critical thinking and problem-solving skills in real-life contexts. The results show that Al-based mathematical modeling
activities, as well as the use of technological tools that support data analysis and real-time feedback, can accelerate the learning
process and improve students' understanding of mathematical materials. While there are challenges, such as reliance on
technology and access gaps, the benefits offered by Al in math education are promising. Overall, this article emphasizes that in
order to achieve optimal results in math literacy, it is important for educators to adopt a more interactive and technology-based
approach. By utilizing Al effectively, it is hoped that students will be better prepared to face future academic and professional
challenges. Math literacy is a fundamental aspect of secondary education, equipping students with the skills needed to overcome
real-world challenges, make informed decisions, and achieve academic and professional success. The integration of Al technology
in education, such as mathematical modeling activities, logical intelligence development, critical thinking skill improvement, and
virtual math kits, can positively affect the mathematical literacy skills of secondary education students. By utilizing Al tools that
focus on these aspects, educators can create engaging learning experiences that improve students' math literacy abilities.

Overall, the results of the questionnaire and the math literacy test showed that students had a good understanding of basic
calculations and analysis, but there were still challenges in terms of in-depth analysis, context understanding, and solution
presentation. This research highlights the importance of developing more holistic mathematical literacy skills, which include
understanding concepts, applying them in real contexts, and critical thinking skills. Efforts to improve these aspects can be made
through more interactive and problem-based teaching methods. The development of Al technology in education holds great
promise for revolutionizing teaching and learning practices, providing personalized learning experiences, and improving
educational outcomes in various educational domains.

The findings of this study show that Al technology has great potential to improve the mathematical literacy of secondary education
students. By relating the results of this research to previous literature, we can see that the integration of Al in education is not only
relevant but also necessary to prepare students for increasingly complex real-world challenges. Further research is needed to
explore more deeply the most effective methods and strategies for utilizing Al for math learning. This study suggests that the
integration of Al technology in mathematics education can have a significant positive impact on teaching practices and educational
policies. By adopting a more interactive approach, improving teacher training, and supporting policies that facilitate access to
technology, we can improve students' math literacy and prepare them for real-world challenges. Further research is needed to
explore the most effective implementation strategies in diverse educational contexts. The limitations of the methodology and
samples in this study indicate the need for caution in interpreting the results and generalizing the findings. Further research with
a broader and more diverse design, as well as more comprehensive data collection methods, is needed to gain a deeper
understanding of the impact of Al technology on students' mathematical literacy in various educational contexts.

Based on the findings and limitations identified in this study, here are some suggestions for further studies on the impact of
Artificial Intelligence (Al) technology on the mathematical literacy skills of secondary education students: 1). Conduct longitudinal
research that observes the development of students' mathematical literacy over a longer period of time. This will provide deeper
insights into the long-term impact of the use of Al technology in math learning and how students' skills are evolving over time. 2).
Sampling from different geographic locations and school types (e.g., public, private, and schools with different curricula) to get a
more comprehensive picture of the impact of Al. Research that involves more students from diverse backgrounds can be helpful
in understanding how social and economic factors affect learning outcomes. 3). Using a more integrated mixed method, combining
qualitative and quantitative approaches in more depth. For example, surveys can be combined with in-depth interviews and
classroom observations to get richer and more diverse data on student experience and the effectiveness of Al in math learning. 4).
Investigate contextual factors that can affect the effectiveness of Al in mathematics learning, such as support from teachers, access
to technology, and student motivation. This research can help understand how various elements in the learning environment
interact with the use of Al technology. 5). Conduct experiments involving Al-based interventions in mathematics teaching to
measure their impact directly on students' mathematical literacy skills. The research could include comparisons between classes
that use Al and classes that don't. 6). Conduct an international comparative study to explore how the use of Al in mathematics
education varies in different countries. This research can provide insights into best practices and challenges faced in integrating Al
technology in mathematics learning in different contexts. 7). Investigate more deeply about how Al can assist students in
developing problem-solving and critical thinking skills. This research can explore the types of tasks and challenges that are most
effective in improving these skills through the use of Al technology.
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