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 Digital tools hold immense potential to transform mathematics education. 

This study examines how digital innovations can bridge the achievement gap 

and empower teaching and learning. The primary goal is to evaluate the 

impact of educational software, interactive tools, and online platforms on 

personalizing learning, promoting problem-solving, and fostering 

collaboration. The study utilizes thematic analysis to explore these key areas 

by employing qualitative research methods, specifically semi-structured 

interviews conducted with seven mathematics teachers who were selected 

through purposive sampling based on their experience and involvement with 

digital tools in mathematics education. The findings reveal significant 

potential for student empowerment and highlight barriers such as technical 

issues and limited teacher training. The study emphasizes the need for 

investments in technology infrastructure and ongoing professional 

development programs focused on integrating digital tools. Targeted 

interventions are recommended to support effective technology use. By 

equipping teachers with robust digital skills, schools can unlock the 

transformative potential of these tools, preparing students for success in a 

technology-driven future. These implications suggest further research into 

optimizing digital tools for personalized learning to better meet diverse 

student needs and learning styles. 

Keywords: 

Digital competence 

Digital tools 

Mathematics education 

Professional development 

Student learning outcomes 

This is an open access article under the CC BY-SA license. 

 

Corresponding Author: 

Martin L. Nobis Jr. 

Department of Teacher Education, University of Eastern Philippines, Laoang Campus 

San Miguel Heights, Laoang, Northern Samar, Philippines  

Email: martinnobis.uepl@gmail.com 

 

 

1. INTRODUCTION 

In today’s digital environment, mathematics education faces a fundamental challenge: leveraging 

technology to empower student learning. While digital tools such as educational software and online 

platforms provide exciting opportunities for personalized learning, problem-solving skills development, and 

collaboration, their usefulness can be impeded by technical restrictions and insufficient teacher preparation. 

Recent research in mathematics education has identified a growing trend: technological integration 

as a critical topic of study. A scoping analysis of research identified seven unique study areas, each 

demonstrating the changing environment of technology use in the classroom [1]. While digital tools have the 

potential to positively affect curriculum and instruction, as well as student outcomes, they also present 

serious concerns. These include the impact on curriculum, teaching, and student outcomes. 

Teachers today have access to many digital resources that can tailor learning and improve 

instruction, but effective integration requires continual professional development and support. Equity 

concerns are also raised, as not all students have equal access to gadgets and the internet, thereby worsening 
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the attainment gap in scenarios such as distant learning [2]. Similarly, research on student motivation yields 

varied results, with some studies indicating favorable impacts and others emphasizing difficulties with 

engagement and distraction [3]. 

Balancing technology and effective instruction is critical. To ensure its successful deployment, 

teachers must receive comprehensive training that covers both technical capabilities and pedagogical 

strategies for using these technologies. Collaborative platforms and communities can help instructors by 

facilitating knowledge sharing [1], [2]. Assessment in technologically advanced situations has significant 

issues as well. Educators must create exams that are compatible with digital tools and assess deeper 

comprehension rather than just procedural abilities [3]. It is critical to strike a balance between formative and 

summative evaluations while taking into account the possibilities provided by technology. 

Looking ahead, researchers, policymakers, and educators must continue exploring innovative ways 

to integrate technology into mathematics education. By addressing technical limitations, promoting teacher 

training, and ensuring equitable access, we can unlock technology’s true potential to create transformative 

learning experiences for all students [2], [3]. 

The application of technology in mathematics teaching is expanding. Studies show both potential and 

limitations. Digital tools can personalize learning and improve education, but they require continual teacher 

training and support [4]. A big concern is equity, as not all pupils have equal access to technology, which could 

worsen the attainment gap. Research on student motivation is varied, with some research indicating favorable 

impacts and others emphasizing difficulties with concentration. To be successful, technology must be combined 

with excellent teaching methods. Teachers require appropriate training in both using technology [5] and 

incorporating it into their lessons [4], [6]. Collaboration between instructors is also vital. Assessing student 

learning in these settings necessitates novel ways that assess deeper comprehension rather than rote memory. 

Moving forward, researchers, policymakers, and educators must collaborate to find new ways to include 

technology while addressing limits, boosting teacher training, and ensuring equal access for all children [7]. 

Researchers evaluated math teachers’ confidence in using technology for teaching and found 

moderate overall self-efficacy [8]. Interestingly, gender and teacher training had a significant impact on this 

confidence, implying that teacher education programs should prioritize technology integration while also 

addressing gender disparities [9]. Technology itself plays a transformative role in education, shifting teachers 

from knowledge providers to facilitators. While Tanzania has implemented computers, internet connections, 

and even indigenous educational apps, issues such as equal access and teacher training remain [8], [9]. 

Effective integration necessitates continual instructor support and tests that reflect deeper comprehension 

rather than just memorization [10]. Looking ahead, frameworks such as UNESCO’s emphasis on digital 

literacy abilities across multiple domains can better prepare students for the needs of the digital age [11]. 

According to research, digital technologies can provide several benefits in mathematics instruction. 

Jefferson [12] and Wakjira and Bhattacharya [13] found that digital tools can improve student motivation, 

engagement, and, ultimately, learning outcomes. Alenezi corroborated these findings, emphasizing the positive 

impact of digital technologies on student learning outcomes, motivation, and engagement [14]. However, this 

research revealed barriers to technology integration, such as teacher training and access to technology [15].  

The value of teacher training in efficiently incorporating digital resources has been thoroughly 

recognized. Potari [16] discovered that professional development programs for digital technology integration 

improved teacher knowledge, abilities, confidence, and practices [17]. Similar findings were reported, 

emphasizing the importance of teacher confidence and pedagogical understanding [18]. Both studies suggest 

that effective professional development programs should be targeted to instructors’ unique requirements, 

emphasize practical applications, and provide ongoing support [19]−[21]. 

The COVID-19 epidemic has pushed a rapid shift to online and remote learning practices, having a 

huge impact on educational institutions around the world. Digital tools and platforms have become critical 

for distance learning, notably in mathematics education. To better understand this transition,  

Trujillo-Torres et al. [22] looked into mathematics teachers’ experiences and perspectives on using digital 

tools in online and remote learning contexts [23]. 

To address these concerns, this study examines the role of digital tools in mathematics education. 

Specifically, it seeks to: i) identify the digital tools most commonly used in mathematics instruction;  

ii) evaluate the perceived benefits of these tools in teaching and learning approaches; iii) assess teachers’ 

digital competence and preparedness for technology integration; and iv) investigate educators’ challenges 

when incorporating digital tools into their instructional methods. 

Building on existing research, this study explored the empowering potential of digital tools and 

teacher training in mathematics education at the University of Eastern Philippines, Laoang campus. It 

identified the digital tools most used in teaching and learning approaches, evaluated their perceived benefits, 

and assessed the significance of digital competence for teachers. Additionally, the study examined the 

challenges teachers faced when integrating digital tools into their instructional methods. By addressing these 
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objectives, the research contributed to a deeper understanding of the role of technology in mathematics 

education and provided insights into effective digital integration strategies for educators. 

 

 

2. METHOD  

The study explored the perspectives of seven mathematics teachers from the University of Eastern 

Philippines, Laoang Campus, regarding the integration of digital tools in education. Participants were selected 

through purposive sampling, limited to educators with at least three years of teaching experience and a 

background in professional development programs focused on technology. Those without prior digital 

teaching experience were excluded. Ethical approval was obtained before conducting semi-structured,  

in-person interviews, which lasted 45 to 60 minutes and were audio and video recorded. Transcriptions were 

completed manually and verified using automated speech recognition software to improve accuracy. To ensure 

validity, the researchers employed triangulation by cross-referencing interview data with institutional 

documents and teacher training records. Methodological triangulation was also implemented, combining 

qualitative interviews with content analysis of official documents, and peer debriefing further refined thematic 

interpretation to reduce bias. Field notes were used to capture non-verbal cues and contextual details during 

interviews. Data analysis followed a structured thematic approach: researchers first familiarized themselves 

with the data by reviewing transcripts repeatedly, then conducted initial coding using a manual that blended 

deductive categories (e.g., technology use and instructional strategies) and inductive themes that emerged from 

responses. Axial coding was applied to examine relationships between themes, particularly those related to 

teacher preparedness, instructional challenges, and digital competence. Thematic classifications were 

continuously refined through constant comparative analysis and peer validation to ensure credibility. 

 

 

3. RESULTS AND DISCUSSION 

3.1.  Digital tools 

Digital tools are revolutionizing mathematics education and teacher training, offering innovative 

ways to bridge the achievement gap. Table 1 shows that interactive software and online courses have a modest 

to significant positive impact on student achievement. Interactive software and online courses can lead to a 

range of positive outcomes in student achievement [24], from modest improvements to significant gains [24], 

[25]. However, these tools are even more effective when personalized to match individual learning paces [26], 

[27]. Educational games and simulations are particularly beneficial [28] for children struggling with math, 

fostering favorable learning outcomes [29], [30]. Collaborative digital technologies also hold promise, 

enhancing learning by promoting inclusive classrooms and facilitating peer-to-peer interactions [31]−[33]. 

While digital textbooks and workbooks have shown mixed results across various disciplines [33], educational 

impact remains significant, particularly when tailored to individual learning needs [34]. 

Dwivedi et al. [34] emphasize AI’s role in enhancing student engagement and learning outcomes, 

helping to bridge achievement gaps. These tools can cater to individual requirements and support inclusive 

learning environments [35]. However, their successful implementation relies on continuous professional 

development for teachers to ensure effective integration into instructional practices. Policymakers should 

prioritize targeted training programs and resource allocation to enhance digital access, particularly in 

underserved communities. Education must adopt adaptive technologies and train teachers effectively to 

support diverse learners and promote digital equity [36]. 

 

 

Table 1. Digital tools used in teaching and learning approaches in mathematics education 
Themes Sample responses 

Online interactive Google Jamboard, Bitpaper, and Explain Everything 

Math software GeoGebra, Desmos, Wolfram Alpha, and YouTube 

Educational games and simulations Prodigy, Math Playground, and Matific 
Video tutorials and online courses Khan Academy, MathSpace, and Coursera 

Digital textbooks and workbooks Pearson MathXL and McGraw-Hill Connect Math 

Collaborative tools Google Classroom, Microsoft Teams 
Other tools and resources Kahoot, Mathspace, Mathigon, Prodigy, and Open Educational Resources (OER) 

 

 

3.2.  Benefits of digital tools 

As presented in Table 2, digital tools have transformed mathematics education by offering several 

advantages, such as higher engagement, tailored learning experiences, improved collaboration, increased 

efficiency, readily available resources, and quick feedback. These tools have opened up new possibilities for 
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improving the teaching and learning process [37], enhancing students’ academic performance and confidence 

while tailoring learning experiences to meet individual needs [38]. They have enhanced access to materials 

and collaboration both in and out of the classroom, resulting in more efficient and productive mathematics 

assignments [35], [39]. 

Interactive software and simulations, as demonstrated by Mottee [40] and Zhang et al. [41], can greatly 

increase student engagement by providing visually appealing and participative opportunities [42]. Furthermore, 

these tools can be tailored to individual learning styles and paces, enhancing students’ mathematical 

proficiency. Additionally, collaborative digital tools provide distinct advantages. Cherbonnier et al. [43] found 

that these tools enable students to communicate in real time, fostering cooperation and communication skills. 

The efficiency benefits of digital tools are evident. Teachers save time by streamlining administrative tasks such 

as grading and record-keeping [41], [42], allowing them to focus on lesson planning and effective content 

delivery. Furthermore, digital tools give students easy access to information [44] and the capacity to explore 

topics independently [43]. Siwach et al. [45] support this, showing that a significant number of students use the 

Internet for school projects, helping them to delve deeper into subjects. 

Finally, digital tools provide immediate feedback [45] and monitoring [46]. This enables students to 

identify their strengths and weaknesses [47] and adapt their learning strategies in real time, resulting in better 

mathematics learning outcomes [48]. By leveraging these advantages, educators can create a more effective 

learning environment for all students, potentially reducing the achievement gap [49]. The study highlights the 

importance of investing in adaptive learning technologies to meet diverse student needs while promoting 

equitable access. Policymakers should support professional development programs that enhance digital literacy 

and train educators in both technological and pedagogical integration. Adaptive technologies, supported by 

teacher training and equitable access, can bridge learning gaps and drive sustainable education reform. 

 

 

Table 2. Benefits of digital tools 
Themes Sample responses 

Enhanced engagement By incorporating digital tools that provide interactive and visually appealing resources, I can enhance 

my students’ engagement and attention span. 

This approach can boost their motivation and help them learn more effectively by implementing such 
tools. 

I can increase my students’ engagement level and their ability to comprehend the subject matter. 

As a result, students’ motivation to learn can be enhanced, leading to better learning outcomes. 
Personalized learning Using digital tools, I can customize my students’ learning experiences to cater to their unique needs, 

strengths, and weaknesses, thereby making them more personalized. 

By utilizing digital tools, I have the power to tailor my students’ learning experiences to match their 
specific needs. 

Through this customized approach, my students can enjoy a more personalized learning experience. 

Improved collaboration Collaborative digital tools allow students to work together in real-time, share ideas, and solve problems.  
This helps to improve their teamwork and communication skills. 

It allows students to work together simultaneously and help each other solve problems, exchange ideas, 

and learn collaboratively, which improves teamwork and communication skills. 
Increased efficiency Teachers can simplify administrative tasks such as grading and record-keeping, which can offer more 

free time to focus on teaching. 

Accessible resources Digital tools allow access to resources and materials that are not available in classrooms.  This 
promotes self-directed learning and encourages students to explore new concepts. 

Immediate feedback As a teacher, I can provide prompt feedback to my students using digital tools. 

This way, my students can identify their areas of strength and weakness and improve their learning 
strategies accordingly. 

Using digital tools, I can support my students in assessing their progress and developing their skills. 

 

 

3.3.  Importance of digital competence 

Table 3 shows the importance of digital competence, such as effective use of digital tools, adapting 

to technological changes, personalized learning, efficient teaching, and collaborative learning, highlighting 

the importance of digital competence in mathematics education. Teachers with strong digital skills can 

effectively select, use, and incorporate digital resources into the teaching and learning process, thereby 

enhancing student engagement and learning outcomes [50]. They are adaptive to technological improvements 

and changes in educational procedures, equipping students with the skills needed in the 21st century. 

Research demonstrates that interactive software and online courses improve student achievement [51]. 

However, these tools can be even more effective if tailored to individual learning styles and paces [26], [27]. 

Educational games and simulations are especially beneficial for children who struggle with math [29] [30]. This 

aligns with earlier research showing the efficacy of these tools in producing positive learning outcomes. The 

study also highlights the importance of collaborative digital technologies. Zheng et al. [31] demonstrates that 

these technologies promote peer engagement and provide a more inclusive learning environment, resulting in 
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improved student learning [32], [33]. Developing digital competence among educators, supported by equitable 

tool access and long-term training, is vital for sustainable, inclusive tech integration in education. 

 

 

Table 3. Importance of digital competence 
Themes Sample responses 

Effective use of digital 

tools 

I can select, use, and integrate digital tools effectively in my teaching and learning process.  

I can evaluate and choose the appropriate tools to cater to my students’ specific needs and seamlessly 
integrate them into my lessons.  

By properly using these tools, I can enhance my students’ engagement and improve their learning 

outcomes. 
Adapting to 

technological 

advancements 

I can adapt to technological advancements and changes in educational trends.  

This enables me to prepare my students for the demands of the 21st-century, ensuring that they receive a 

quality education that equips them to succeed in an increasingly digital world. 
Teachers with digital competence can adapt to changes in technology and education, preparing students to 

succeed in the digital world. 

Personalized learning I can use digital tools to offer my students personalized learning experiences that support their individual 
learning needs, preferences, and abilities.  

This has a positive impact on my students’ engagement, motivation, and success in their studies. 

Efficient teaching I can save time on administrative tasks like grading, record-keeping, and communication with students and 
parents.  

This allows me to focus more on lesson planning, instructional strategies, and student support. 

Collaborative learning I recognize the importance of digital competence in facilitating collaborative learning by utilizing digital 
tools, which is an integral part of 21st-century education. 

I can help my students develop effective teamwork skills and achieve better academic results through 

collaborative learning. 

 

 

3.4.  Challenges encountered in using digital tools 

Despite the potential benefits of digital tools in teaching mathematics, their adoption confronts 

various challenges presented in Table 4, the challenges encountered in using digital tools. Teachers face a 

variety of issues, including technical problems, the digital divide, and a lack of resources. Technical issues 

such as internet connectivity problems, program crashes, and compatibility concerns can disrupt the learning 

process for both students and teachers [52]−[54]. Unequal access to technology based on socioeconomic 

status or geographic location can worsen existing educational disparities [55]. 

 

 

Table 4. Challenges encountered in using digital tools 
Themes Sample responses 

Technical glitches and 
issues 

I often need help with using digital tools due to technical glitches and issues that both my students and I may 
encounter while utilizing them.  

These challenges could be varied, which might include problems with internet connectivity, hardware failures, 

software crashes, and compatibility issues. 
Digital divide I have noticed that not all of my students have equal access to digital tools.  

This lack of access can be due to socioeconomic status or where they live, which creates what we call a digital 

divide. 
It means that some of my students have access to more advanced technology than others, leading to further 

educational inequalities. 

Intimidation or lack of 
confidence 

I have noticed that some of my students seem intimidated and lack confidence when it comes to using digital 
tools.  This is especially true if they are new to these tools or need help navigating them.  

I worry that this lack of confidence might lead to disengagement and hinder their ability to learn effectively. 

Inadequate training I may have needed to be properly trained in utilizing digital tools, which can present challenges in effectively 
incorporating them into my lessons.  

This could cause a decrease in my confidence when it comes to teaching or employing digital tools, ultimately 

impacting my students’ abilities to perform well. 
Inadequate monitoring: I may need help in ensuring that all my students are utilizing digital tools properly and advancing accordingly. 

This task demands that I keep a constant eye on each student’s work, which can be a daunting and  

time-consuming responsibility, particularly with larger class sizes. 

 

 

Furthermore, educators may lack confidence in employing these technologies, leading to 

disengagement and limiting their potential benefits [51]. Without sufficient training, incorporating digital 

resources successfully can be difficult, negatively impacting student learning [56]. Additionally, monitoring 

the use of digital tools can be time-consuming and challenging, especially in large classes [57], [58]. These 

issues add to the teachers’ workload and students’ engagement [59], as they must ensure that all students use 

technology correctly and make progress [60]−[62]. Effective technology-integrated teaching necessitates 

pedagogical innovation, yet many teachers lack the requisite skills to optimize information and 
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communication technology (ICT) in the learning process [63]. To address these challenges, investment in 

digital infrastructure is necessary to provide stable internet connectivity, reliable hardware, and accessible 

learning platforms. Ongoing teacher training programs should focus on both technical proficiency and 

pedagogical strategies for effective technology integration [64]. Policymakers must also prioritize equitable 

access to digital tools, ensuring that students from diverse backgrounds benefit from technology-enhanced 

learning [65]. The study highlights the need for investment in digital infrastructure, ongoing teacher training, 

and equitable access to technology to maximize the benefits of digital tools in mathematics education while 

addressing challenges and informing effective policies. 

 

 

4. CONCLUSION 

This study explores the transformative potential of digital tools in mathematics education. It 

highlights how these tools can enhance student learning and engagement, close the achievement gap, and 

create inclusive learning environments. Through qualitative research involving semi-structured interviews 

with math teachers, the study reveals both the promise and challenges of integrating digital tools in 

education. Key findings emphasize the importance of personalized learning experiences and the need for 

robust technology infrastructure and teacher training. 

The research underscores the necessity of ongoing professional development programs to equip 

teachers with the digital skills required to use these tools effectively. It identifies technical issues and limited 

teacher training as significant barriers to implementing digital innovations in the classroom. Addressing these 

challenges is crucial for schools to harness the full potential of digital tools and prepare students for a 

technology-driven future. 

Future research should focus on optimizing digital tools to cater to diverse student needs and 

learning styles, exploring effective teacher training programs, and finding solutions to technical barriers. 

Longitudinal studies are recommended to assess the sustained impact of digital tools on student achievement 

and engagement. By continuing to refine and adapt digital tools, educators can create more engaging and 

effective learning environments that empower all students to reach their full mathematical potential. 
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