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Abstract- Traditional methods of teaching mathematics have been completely transformed by the introduction of digital resources, which increase accessibility, engagement, and interactivity. The primary purpose of utilizing digital resources for math instruction and learning 
is to enhance conceptual understanding, promote active engagement, and support differentiated instruction. By integrating technology into mathematics education, learners are empowered to explore, visualize, and interact with mathematical ideas in dynamic and meaningful ways that go beyond traditional methods. Virtual simulations and collaborative technologies also promote problem-solving abilities and peer interaction. In addition to giving abstract mathematical concepts a concrete form, these tools enable students to think critically and gain a greater comprehension of the material. Therefore, using digital tools helps to transform passive learning into an active, inquiry-driven process, equipping students not only with mathematical knowledge but also with the skills to apply mathematics creatively and confidently in a digitally connected world.
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I. INTRODUCTION

Students can now acquire logical thinking skills thanks to the digitalization of the educational system and the modern way of living, which enriches knowledge and improves skills, attitudes, and values [1].	 
“Given the expanding role of computers and automation systems in our lives, the International Society for Technology in Education highlights the importance of developing students' competencies as digital citizens, knowledge producers, creative designers, computational thinkers, creative communicators, global collaborators, and empowered learners” (ISTE, 2016) [2].
The conventional memorization-based technique has been supplanted by improvements in the teaching process [3]. Furthermore, in the twenty-first century, the education of the generation of digital natives can occur anywhere there is internet connectivity, regardless of time or location. As a result, educators who continue to use antiquated teaching strategies may not be able to satisfy the demands and interests of today's pupils. Teachers must keep a close eye on the most recent advancements in information and communication technology, reorganize classrooms using modern approaches and strategies, and work to improve the standard of education in order to handle this [4].
Almost all Filipino pupils achieved Levels 5 or 6 on the PISA mathematics test (OECD average: 9%), making them the top scorers in the subject. The highest percentages of pupils who did so were found in six Asian nations and economies: Singapore (41%), Chinese Taipei (32%), Macao (China) (29%), Hong Kong (China)* (27%), Japan (23%), and Korea (23%). At these levels, students can choose, contrast, and assess suitable problem-solving techniques for handling complicated circumstances as well as model them mathematically. More than 10% of pupils achieved Level 5 or 6 proficiency in just 16 of the 81 nations and economies that took part in PISA 2022 [5]. 
The most significant partners of educators in this process are the digital technologies utilized in online learning.  Digital educational escape room games, one of these collaboration tools, have a scenario that differs from both conventional games and well-known digital games [6]. Given this digital world, math teachers should always be improving their abilities to use these technologies in the classroom and track how they affect students' mathematical learning. Therefore, even if digital tools have a lot of potential for teaching mathematics, it is important to take into account things like usage patterns, digital abilities, and the always-evolving digital landscape. Teachers may be crucial in adjusting to these developments and making sure that these resources are used to help students have meaningful learning experiences and improve their communication skills both inside and outside of the classroom [7].
In 2005, the National Focus Group on Teaching of Mathematics identified issues in mathematics education and offered recommendations for curriculum, pedagogy, and classroom settings. Despite the 2005 recommendation for a paradigm shift in all significant facets of the teaching-learning process, math proficiency is declining nationwide (National Achievement Survey, 2017) [8]. Remarkably, the educational sector, which has historically been portrayed as impervious to the quick integration of technology, has also welcomed this rapid integration, in addition to the industrial community [9]. Students' interactions with educational ecosystems are revolutionized by this paradigm shift, which also profoundly alters how they view individualized learning in the digital age. Their ability to smoothly combine traditional educational systems with dynamic individual learning settings backed by AI-powered digital educational technologies is at the core of this shift [10].
These days, math teachers are using digital tools more and more to help student groups collaborate remotely and enhance their collaborative, communicative, and pedagogical skills [11]. Mathematics is considered a science of numbers and computation where a definitive solution predominates, but in its broadest definition, it is an issue of inference that results in logical conclusions. The study of abstract ideas composed of abstract components is known as mathematics. Mathematics is much more than just the study of numbers and calculations; it is also about the development of reasoning, relationships, generalization, and logical thinking. Many pupils find it difficult to focus and grow unsatisfied as a result of being interrupted frequently 12].
In order to meet the requirements of the present generation without endangering the ability of future generations to meet their own, society must look ahead and address the needs of both instructors and students [13].

II. IMPLEMENTATION

Rapid technological improvements in the classroom now highlight the value of creative approaches to teaching mathematics, as well as the application of technology-based instructional knowledge and content [14]. Mathematics education is an important part of the curriculum and is vital to the development of our nation if it is taught correctly and in a systematic way.
To ensure that everyone may engage in mathematics education, at least at the school level, every method that is available should be used and put into effect. However, given that the majority of children struggle with mathematics and that comprehension necessitates a certain level of intelligence, schools must enhance the quality of mathematics instruction by utilizing all available tools and techniques to aid students in comprehending [15].
It can be difficult to implement innovations in a single classroom, and it is far more difficult to do so throughout an entire school. However, scaling up an idea to reach a large number of schools, a district, or even a state or country becomes much more difficult [16].
Lack of proper presentation on the part of teachers leads to problems of implementation It is a sign of a lack of creative pedagogical planning of instruction when one convenient teaching method is chosen for various student types and taught to all of them without success. The education system will be properly implemented if teachers adopt appropriate tactics through careful planning, such as teaching with creative practices. To motivate pupils to study and comprehend mathematics in the best way possible, teachers might utilize a range of approaches and unique, innovative concepts in the classroom. It is crucial to teach mathematics using a variety of methods and innovations [17].
Strengthening instruction is a major concern when using alternative teaching techniques with contemporary supervision instruments. This is made easier by looking into knowledge-gathering resources to aid in modernizing instruction and improving comprehension of lesson plans by adding material to the theoretical framework of instruction [18]. While some new technologies are not yet widely used and incorporated into the classroom, others appear to be more common and utilized by educators. instructional software, the internet, e-learning, instructional multimedia, and interactive whiteboards are all considered new technologies [19]. 
[bookmark: _Hlk185791170]Teachers and students can work uninterrupted as a result. By highlighting the importance of social interaction and group learning, this also makes learning worthwhile. When needed, even peers and teachers can give their pupils and partners applause. Students will be inspired to learn and actively engage in the mathematics learning process with the aid of these ICT tools, which will provide them with the most virtual encouragement conceivable [20]. The digital tools used in this teaching method are beneficial for controlling the learning process, promoting learning, and evaluating students' learning [21]. 
Additionally, incorporating digital technology into classroom activities can foster new kinds of communication [22].

III. APPROACHES

Teaching strategies, pedagogical materials, and some contemporary approaches to the teaching-learning process are all examples of innovation in mathematics education.
Constructivist Approach
As of right moment, most educators are not aware of this strategy. Such an approach that encourages higher-order thinking rather than rote memorizing was also highlighted by NEP (2020). Instead of teaching solely abstract formulas and employing a creative approach to mathematical problem solving, the constructivist approach fundamentally alters the way mathematics is taught and learned by relating it to everyday life [24]. With this learner-centered approach, the student is not just a recipient of knowledge but also its creator. As a facilitator, the instructor gives the pupils experiences that enable them to make predictions, make hypotheses, and work with mathematical facts. This method involves the student performing tasks including study, investigation, imagination, invention, and questioning [25]. Through engagement with mathematical activities and other students, kids' intuitive mathematical thinking gradually becomes more abstract and potent [26]. Some identifiable characteristics distinguish a Constructivist approach-based classroom as compared to a conventional classroom, such as student participation, a democratic setting, and engaging, student-focused activities. Students are encouraged to model their work on knowledge and experience heroes in constructivist classrooms. This has a beneficial effect on students' mathematical achievement and helps them cultivate a favorable attitude toward mathematics [27]. 

Inquiry-Based Learning
Through student-centered activities, inquiry-based learning fosters self-assurance and the capacity to solve mathematical problems independently. Instead of just giving information or showing a straightforward route to understanding, it begins by raising questions.
By giving them the chance to consider the situation they are in, it enables pupils to grow and hone their critical thinking abilities. Students' mathematical inventiveness was enhanced, and their problem-solving skills were boosted. Activities that involve problem-posing, problem-solving, and modeling are essential components of inquiry-based education. The communication that helps pupils create their methods is initiated by prior knowledge. “When teaching mathematics through an inquiry-based approach, some mathematical concepts are more obvious than others and students gain by working on a variety of mathematical projects” [28]. 

Experiential Learning
The implementation of experiential learning at all educational levels was suggested by NEP, 2020. Learning by doing is known as experiential learning. Instead of learning from someone else's experience in lectures and textbooks, it encourages students to interact directly with the materials. Individual learning is the main goal of experiential learning. It is described as learning by doing and reflecting. Compared to other approaches like activity-based, problem-based, and discovery learning, it adds a step—reflection. In courses like mathematics, where students actively participate in their comprehension of mathematical ideas and procedures, experiential learning could be beneficial. One strategy to assist students in overcoming their math fear is to implement experiential learning activities in mathematics classes. For example, in elementary school, if a teacher wants to teach the length and timing of the sun's rise and set, they must link activities to the topic to engage children and get them to think critically about what they are doing. Instead of informing them directly, he should ask them to create a chart that shows the sun's rise and set for a few days. This will give them a thorough grasp of how long a day is. In a similar vein, a middle school project involving the sale of homemade edibles requires students to buy and measure the materials as well as consider the methodology they used for each task. In secondary school, experiential learning with tangible objects like coins, cards, and dice-related games can be used to teach the notion of probability [28].

Problem-based learning
The problems are the first step in another learner-centered approach. When learning is applied to real-world situations, problems drive the learning. A problem-based learning environment engages students and helps them develop a thorough understanding of mathematical concepts and procedures. Mathematical situations are created, hypothesized, explored, tested, and verified to solve problems [29].
Math textbooks typically only offer fixed examples rather than rich problem-solving experiences. Students should be exposed to problems to spark their curiosity and inspire them to find solutions. By identifying the problem, coming up with a solution, putting the answer into practice, and then reviewing the plan, the students follow the teacher's relevant directions. It assists kids in developing problem-solving and critical and creative thinking abilities that will benefit them throughout their lives.

Technology-Enabled Learning
In every aspect of life, technology boosts efficiency and decreases human effort. The use of technology to improve the effectiveness of the teaching-learning process is not unique to the educational sector. Different kinds of technology-enabled learning methodologies can be divided into groups according to their functionality, software, and hardware. A few strategies that must be used in math classes to make learning engaging and enjoyable are web quest learning, m-learning, and blended learning [30].

WebQuest
WebQuest learning is the result of building knowledge using online resources. A WebQuest is a kind of inquiry-based lesson or activity in which students primarily use internet resources to gather their information. By combining a constructivist approach with technology, it aims to provide meaningful learning in the classroom [31]. 
Teachers can create a WebQuest using different programs, but the most common and simple form is to create a word-processing document that includes links to websites. "WebQuests were created by Dodge in 1995, during the early stages of widespread Internet access. It includes group work, prior knowledge, and cooperative learning.


Blended Learning
Blended learning is the combination of online and traditional classroom settings. It combines interactive learning opportunities and internet learning resources with conventional classroom methods. YouTube and Khan Academy offer thousands of free videos on arithmetic, algebra, statistics, and trigonometry. Teachers regularly use this online content for blended learning settings.
Lin, Tseng, and Chiang (2016) conducted an experimental study to see how blended learning affected Taiwanese high school arithmetic students [32]. In terms of accomplishment and attitude, they discovered that blended learning in math classes had a favorable impact on both learning outcomes and attitudes toward the subject. For such a classroom environment, the Moodle classroom platform is typically used. Instructors can lead dynamic online group discussions, tests, and evaluations. This tactic offers adaptability in terms of both time and location [33].

M-learning 
Another method that uses social, technical, and content interactions to facilitate learning in a variety of circumstances. Mobile phones, tablets, notebooks, and portable computers are examples of personal electronic devices that can be used to access m-learning technologies. They discovered that using mobile phone applications to supplement math instruction raises student achievement. In addition to online education, numerous smartphone apps like Socratic and Students frequently use Photo Math, 'My Personal Calculator Two', and other programs. Socratic is a free photo-based software that offers step-by-step solutions to math problems. My script Calculator Two is more than just a calculator. It overcomes the issue by converting the handwriting to text. “The program supports basic operations, including addition and subtraction, powers, roots, exponents, trigonometry, logarithms, constants (such as pi), and more. In addition, a variety of learning management systems, like Google Classroom, Moodle, and EDMODO, are widely used these days to communicate with students at any time and from any location” [34]. 

5 E’s Learning Model
The five phases of the 5 E's Learning Model are as follows: Engagement Phase: In any type of classroom, learners are actively involved in any work that provides them with the chance to connect prior knowledge with current ideas. Phase of Exploration: Students participate in events and materials while discussing and investigating in groups. They provide a generic experience platform, which expands the scope of experience. Explanation Phase: Based on the teacher's interpretation, pupils with general experience begin to lay the groundwork for abstract experience and clear up any misconceptions. 
Elaboration Phase: Students enhance their knowledge by offering extensive descriptions of their existing information. Students get real-world perspectives by integrating what they've learned to other related disciplines. Evaluation Phase: This phase determines if the learner has acquired the necessary understanding and viewpoint. The 5E instructional paradigm, which acts as a flexible learning cycle, assists curriculum writers, classroom instructors, and school librarians in developing STEM courses that demonstrate constructivist, reform-oriented best teaching practices. The concepts, ideas, and abilities required for student inquiry are explained at each instructional level [35].

Play Way Method 
For lower grades, this is another helpful strategy that fosters interest in the subject and results in joyful learning. Students can be taught through play by using jigsaw puzzles, mathematical problems, and riddles. This strategy is extremely effective during the fundamental and preparatory levels of school education (NEP, 2020). NCF (2005) stated that the best way to teach math to children is to incorporate it into their daily lives. The project-based method is a means of relating what is learned in the classroom to real-world situations. Instilling a spirit of inquiry, encouraging creativity, and stimulating interest in the kids is ideal. The difficulties are handled by the students in a natural environment. Working on tasks requiring mathematical principles can help people feel more confident [36].

Laboratory Method 
The majority of teaching techniques, including "learning by doing," "learning by observing," "concrete to abstract," and others, are included in this approach. It gives a realistic foundation for our inductive reasoning. Modern education is commonly criticized for providing a wealth of academic knowledge with no practical application. The laboratory approach is a very effective way to test this evil. Because we use mathematics in our daily lives, it can aid in our learning. Theory and practice can work together in this way to make the teaching and learning process as engaging, practical, and dynamic as possible. Laboratory techniques necessitate a well-equipped lab and a capable math teacher who is aware of the needs of the lab. "Young" emphasized the importance of a laboratory in this way, saying that for this course to be successful, a room that is specifically equipped with drawing tools, appropriate tables and desks, decent blackboards, and the equipment required for course experiments is crucial [37].

IV. DIGITAL TOOLS IN TEACHING MATHEMATICS

So far, “the use of digital technology in education has primarily been limited to higher education and other online courses, as well as high school pupils who are unable to attend classes regularly owing to geographic or other reasons (special educational needs, exceptional athletes, etc.). The increasing prevalence of digital technology in education has led to the need to reframe traditional teaching and learning methods and create novel modes of teaching that would better suit the new generation of students dubbed as digital natives” [38].

Graphing Software: Software for graphing is very popular in math classrooms, with tools like Desmos and GeoGebra. This software allows students to graph, manipulate, and investigate graphs of a wide variety of mathematical functions and equations. Instructors can leverage these tools to visualize ideas such as transformations, intercepts, and asymptotes to make abstract concepts more tangible [39].

Interactive Simulations: Role interactive simulations facilitate college students' experimentation with arithmetic phenomena in digital environments. Yes, interactive math simulations available on Websites like PhET Interactive Simulations can help students explore probability, geometry, and algebra through hands-on experimentation [40].

Virtual Reality (VR): The use of VR technology in math instruction has started to gain traction. Students can gain a stronger understanding of geometry and spatial reasoning by immersing themselves in three-dimensional mathematical spaces through virtual reality [41]. 

Augmented Reality (AR): By superimposing digital data on the real world, augmented reality applications produce dynamic and captivating educational experiences. Students' spatial visualization abilities have been improved by using AR apps such as AR Math to visualize geometric forms and transformations [42].

Dynamic Geometry Software: Students can dynamically create and work with geometric figures using dynamic geometry software, which includes programs like Cabri Geometry and The Geometer's Sketchpad. By encouraging students to create hypotheses and test them, these resources foster inquiry and discovery [43].

Data Visualization Tools: These resources aid students in comprehending statistical ideas and sizable datasets. Students can explore patterns, distributions, and correlations more easily by using software like Tableau and Excel to create visual representations of data. [44].

Photomath: A technology that allows students to take a picture of a math problem and receive an instant solution, complete with step-by-step instructions. Photomath can be applied to: arithmetic (basic operations such as addition, subtraction, multiplication, and division); algebra (systems of equations, solving linear equations and inequalities, polynomials and factoring); geometry and trigonometry (basic geometric figures and properties, trigonometric ratios and functions); calculus (limits and continuity, derivatives and integrals); discrete mathematics, statistics, and probability (sequences and series, mathematical induction, descriptive statistics, probability calculations and combinatorics.

Quizlet: Quizlet is a free online learning platform that allows users to design and study personalized flashcards and other learning activities that can be used to a variety of mathematical curriculum subjects. Quizlet's main curricular domains are similar to those of Photomath and can be applied to arithmetic, algebra, calculus, geometry and trigonometry, discrete mathematics, combinatorics and statistics, number theory, and so on.

Mathway: A tool that offers step-by-step solutions to mathematical issues such as algebra, calculus, and statistics. It also provides a graphing calculator and practice puzzles.

Wolfram Alpha: From simple arithmetic to intricate calculus problems, Wolfram Alpha is a computational knowledge engine that can generate responses. Wolfram Alpha is an effective tool for investigating a wide range of mathematics curriculum subjects, including step-by-step solutions, visuals, and thorough explanations for a variety of mathematical issues.

Prodigy: A platform for learning through games that provides tests and practice in math for pupils in grades one through eight. Students in elementary and middle school are the target audience for Prodigy, which covers a wide range of mathematical topics. Through interactive and adaptive gameplay, this game-based method is very successful at getting students to practice and grasp fundamental mathematical concepts. By clearly and coherently explaining mathematical thinking, solving time, money, and real-world problems, solving problems involving ratios, rates, and proportions, plotting points and comprehending the coordinate plane, recognizing and classifying shapes and their properties, comprehending and applying place value in various contexts to assist students in developing and improving their number sense, and more, it enhances the learning process.

Matific: Students in grades K–6 can participate in interactive math games and activities on this gamified learning platform. Activities centered around addition, subtraction, multiplication, and division, games and exercises for comprehending, comparing, and carrying out operations with fractions, decimals, and percentages, games that involve identifying and extending number patterns and sequences, exercises to develop skills in estimation and rounding numbers, reading and interpreting various graphs and charts, and many other activities that can help students build a strong foundation in mathematics through hands-on learning and problem-solving experiences can be applied to Matific, an educational platform that offers interactive.

V. SUMMARY, CONCLUSION, FURTHER STUDY

It is crucial to teach mathematics using a variety of methods and innovations. The education system will be properly implemented if teachers use appropriate strategies after careful planning, such as teaching using creative approaches [46]. Much research have shown that utilizing graphical tools to teach mathematics improves conceptual understanding among college students. Visualizations helped to make abstract mathematical concepts more understandable and concrete. This theme emphasizes the usefulness of visual aids in bridging the knowledge gap between theoretical mathematics and practical applications. The beneficial effect of visualization tools on student motivation and engagement was one of the systematic review's main findings. Students' attention was drawn in and maintained by the use of interactive and eye-catching items. Visualizations promoted active participation and more profound involvement in the learning process.
The usefulness of visualization tools in accommodating a range of learning styles and skill levels in college-level mathematics instruction was continuously emphasized by the examined studies.  For pupils who might find it difficult to understand typical instructional approaches, visualizations offered alternate pathways to comprehension.  This theme emphasizes the inclusivity and adaptability of visual aids in a classroom setting.  One consistent outcome was that the use of visualization aids improved mathematical idea application and memory.  “Students reported being able to recall and apply what they had learned more effectively when visual aids were incorporated into the instruction.  This outcome underscores the potential of visualizations to enhance the long-term comprehension and practical utility of mathematical skills” [47]. 
“Learning mathematics with the help of digital tools encourages the digitalization of learning materials, which enables faster access to information and its processing. This is the only way to adapt to the new period and new difficulties in education, particularly in the area of math instruction” [48].
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