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Abstract: Mathematics learning in the digital age faces new dynamics due to the acceleration 
of technology, the abundance of data, and global disruption that demands a more adaptive 
approach to education. This article explores how Islamic values, particularly the concepts of 
resilience and innovation, can be an interdisciplinary foundation for developing mathematics 
learning that is resilient, creative, and relevant to the needs of the times. Through a 
comprehensive literature review, this study analyzes global challenges in mathematics 
education, such as the digital divide, data literacy, artificial intelligence, and 21st century 
competency needs. The results of the study show that the integration of Islamic epistemology 
can strengthen students' learning resilience, foster high-level thinking skills, and support 
pedagogical innovation through the ethical and meaningful use of digital technology. This 
article offers a conceptual framework for Islamic values-based digital mathematics learning in 
response to the ever-evolving global demands. 
 
Keywords: Islamic Education, Mathematics Learning, Digital Era, Resilience, Innovation 
 
Introduction  
 

The development of digital technology has brought significant changes in the global 
education system, including in mathematics learning which is traditionally seen as an abstract 
discipline and demands a high conceptual understanding. Learning is transferring knowledge 
from teachers to students to change students' knowledge/skills from not knowing to knowing, 
from not being able to be capable, and from not understanding to understanding. Teachers must 
have innovative teaching strategies that can help students learn. (Dwirahayu et al., 2025) 

Learning mathematics has an important role in building logical thinking, problem-solving, 
and analytical skills that are essential for success in the modern era (Gestiardi et al., 2025). The 
digital era is marked by the presence of technology that is no longer considered something 
separate from human life, but has been integrated into all social, economic, and educational 
activities. Education has a great responsibility because it is not only oriented in terms of 
academic knowledge, but also the formation of character, morals, and spirituality of students. 
(Rahmayanti et al., 2025) 

Digital technology can bring many good and bad influences on education. This can also be 
Islamic values in education. Therefore, to maintain Islamic values in Islamic education in this era 
of globalization requires a strategic reorientation, especially in facing these various challenges 
(Sari et al., 2024). 

The development of technology has brought great changes in the world of education, 
including in mathematics learning. The learning process that previously focused on conventional 
methods is now transforming towards a digital technology-based approach. (Tamagola et al., 
2025) 
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This transformation not only affects the way teachers deliver material, but also the way 
students interact with mathematical concepts (Kusuma & Riyadi, 2022). In the context of 
mathematics learning, the development of Artificial Intelligence (AI), Big Data, Extended 
Reality, and adaptive learning drives a paradigm shift from traditional pedagogy to digital-
integrative pedagogy. Integration of digital technologies, such as Learning Management Systems 
(LMS), interactive mathematics, virtual simulation, and artificial intelligence applications, have 
shifted the learning paradigm from teacher-centered learning to student-centered learning that is 
more flexible and adaptive (Indicators, 2021).  

However, the integration of digital technology in mathematics learning is not just about 
replacing traditional methods with digital tools. It takes a deep understanding of how technology 
can be pedagogically integrated to enhance students' conceptual understanding, develop 21st-
century skills such as critical thinking, problem-solving, collaboration, and communication, and 
foster interest and motivation to learn mathematics. The use of technology that is not planned 
and not based on effective learning principles can actually hinder the learning process and not 
have a significant impact on student learning outcomes. This transformation brings significant 
challenges, including digital literacy gaps, dependence on technology, and changes in students' 
character and learning motivation. (Nurhidayati, 2024) 

This condition confirms that mathematics learning requires strong pedagogical 
interactions, continuous conceptual guidance, and media that are able to bridge conceptual 
abstraction, something that is not always easy to achieve through digital technology alone. From 
an Islamic perspective, education not only aims to transfer instrumental knowledge, but also to 
build character, resilience, and social responsibility. This situation requires educational 
resilience, which is the ability of the education system to survive, adapt, and develop in the midst 
of global disruption and uncertainty. Resilience in mathematics learning is not only related to the 
availability of technology, but also includes pedagogic resilience, curriculum flexibility, and the 
readiness of educational actors to respond to change (Reimers & Schleicher, 2020).  

Islamic educational institutions (madrasas, pesantren, and Islamic universities) have 
developed various adaptive strategies to maintain the continuity of learning and Islamic values in 
the digital age, while facing managerial and resource pressures during the crisis. This approach 
emphasizes the integration of Islamic values into modern pedagogical practices as a form of 
educational resilience. (Hirzulloh & Annadhif, 2024) 

In this context, innovation is a key element, not as an end goal, but as a means to ensure 
the sustainability and quality of mathematics learning in the digital age. There is a need for 
innovation in learning. This is due to the fact that teachers will face an all-digital and multi-
perspective learning society in the future (Bahagia et al., 2024). Innovations in mathematics 
learning, such as the use of Digital Platforms, Game-based learning, and AI-based applications 
that offer the potential to increase motivation and understanding of mathematics, when integrated 
with Islamic pedagogical principles (e.g. ethics of technology use, holistic educational goals). 
However, to realize this potential, supportive policies, capacity building of educators, and ethical 
studies are needed that regulate the use of technology in line with Islamic principles. (Yulianto et 
al., 2025) 

The digital era also opens up great opportunities for mathematics learning innovations 
based on Islamic values. The development of digital learning media that integrates the Islamic 
context, the use of problem-based learning approaches that are relevant to people's daily lives, 
and the ethical use of technology are examples of innovations that can strengthen the quality of 
learning (Dwirahayu et al., 2025). This kind of innovation has the potential to increase student 
involvement while instilling Islamic values in the mathematics learning process. 
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Therefore, the integration of Islamic values in mathematics learning is relevant to build 
resilience and ethical innovation in the midst of global dynamics. Mathematics learning based on 
Islamic values can be a solution to balance the need for mastery of technology with the 
formation of a strong character. 

The Islamic perspective offers a strong philosophical foundation in understanding the goals 
and directions of education in the midst of global change. In the Islamic view, education is an 
integral process that aims to develop the intellectual, spiritual, and moral potential of human 
beings in a balanced manner (Halstead, 2004). Science, including mathematics, is seen as part of 
an effort to understand the order of God's creation and to foster awareness of man's responsibility 
as a caliph on earth. Therefore, mathematics learning is not solely oriented to cognitive 
achievement, but also to the formation of character and ethics. Ethics is a basic positive attitude 
towards the possibility of various discoveries and ideas. Meanwhile, technology is a step in the 
application of new inventions in real results that are more modern and sophisticated so that it can 
encourage humans to continue to develop technology even further. (Sakinah & Balqish, 2023) 

The purpose of this article is to explore the relationship between mathematics learning in 
the digital age and Islamic perspectives on resilience, innovation, and challenges on a global 
scale. By reviewing the literature and examples of current practices, this paper hopes to provide 
policy and practice recommendations that combine the pedagogical qualities of mathematics and 
Islamic values to build an adaptive and equitable education system in the future. This article 
examines how Islamic perspectives can make a significant contribution to building resilience and 
innovation in mathematics learning in the digital age, while addressing global challenges arising 
from technological disruption. 

 
Literature Review  

This literature review covers five main aspects, namely: 
1. Transformation and Innovation in Mathematics Learning 

Mathematics learning in the digital era is characterized by the use of information and 
communication technology as an integral part of the teaching and learning process. Digital 
technology allows visualization of abstract concepts, interactive presentation of materials, 
and quick and personalized feedback to students (Gestiardi et al., 2025).  
Various studies show that the use of digital media, such as mathematical applications, 
simulations, and Learning Management Systems (LMS), can increase learning motivation 
and student engagement if designed with the right pedagogical approach (Indicators, 2021).  
Recent studies highlight a range of innovations: AI-based learning modules for mathematics, 
interactive applications, gamification, simulation, and e-learning platforms that facilitate 
personalized learning. The use of AI in mathematics learning media can reportedly increase 
motivation and learning effectiveness when designed with strong pedagogical principles. 
(Kharisma et al., 2025) 
However, the effectiveness of digital-based mathematics learning is not automatic. OECD, 
(2022) emphasizing that technology will only have a positive impact if it is used to support 
clear pedagogical goals and accompanied by adequate teachers' digital competencies. 
Without a mature learning design, the use of technology has the potential to cause 
superficial and procedure-oriented learning, rather than an in-depth understanding of 
mathematical concepts.  
 

2. Resilience of Educators and Students 
Some research states that during periods of disruption (e.g. pandemics and rapid digital 
transitions), teachers' resilience, ability to adapt to digital methods and manage learning is a 
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key factor holding back Learning Loss. Student resilience to changes in learning formats is 
also related to access to technology and home support. (Suri et al., 2024) 
Educational resilience refers to the ability of the education system to survive, adapt, and 
thrive in the midst of global crises and changes. In the context of mathematics learning, 
resilience includes curriculum flexibility, pedagogic readiness of teachers, and the ability of 
students to continue learning despite facing limitations (Reimers & Schleicher, 2020).  
UNESCO, (2023) emphasizing that educational resilience must be built through continuous 
innovation, not just an emergency response to a crisis. In the digital era, resilience is also 
closely related to digital literacy and critical thinking skills. Resilient mathematics learning 
not only relies on technology, but also fosters students' adaptive abilities in solving 
problems, thinking logically, and dealing with uncertainty. Thus, resilience is an important 
foundation in the development of sustainable mathematics learning in the global era. 
Resilience in the context of mathematics education refers to the ability of students to 
survive, adapt, and develop when facing learning difficulties. In the digital era, resilience is 
an important competency because students are required to learn independently, manage 
information, and face cognitive and technological challenges. Boaler, (2022) emphasizing 
that mathematical resilience can be developed through a learning environment that supports 
mistakes as part of the learning process. 
From an Islamic perspective, resilience is in line with the concepts of patience (patience) 
and ijtihad (earnest effort). Islamic education views the learning process as part of worship, 
so that persistence in learning mathematics is not only academic but also spiritual. These 
values can strengthen students' mental resilience in the face of the complexity of digital 
mathematics learning. 
 

3. Islamic Perspective on Education and Mathematics 
The literature on Islamic education shows a duality: on the one hand, many practitioners of 
Islamic education welcome digital transformation as an opportunity for innovation (e.g. 
Islamic value-based materials, religious learning and mathematics applications); on the other 
hand, there are concerns about the preservation of values, the ethics of using technology, and 
the influence of content that is not in line with Islamic teachings. Therefore, the integration 
of Islamic values into curriculum design and learning media (Islamic-integrated learning 
design) is a central theme. 
In an Islamic perspective, education is understood as a holistic process that integrates 
intellectual, spiritual, and moral aspects. Lahmar, (2020) explains that the purpose of Islamic 
education is not only to produce individuals who are cognitively intelligent, but also wise 
(hikmah) and noble in character. Mathematics, as a part of science, is seen as having 
intrinsic value in forming a rational, systematic, and disciplined mindset. 
The history of Islamic civilization shows that mathematics developed within the framework 
of integration between knowledge, values, and the benefit of the ummah. Saliba, (2007) 
affirms that the contributions of Muslim scientists in the fields of mathematics and science 
are driven by religious motivation to understand the order of God's created nature. This 
perspective is relevant in the context of modern mathematics learning, especially in an effort 
to relate the mastery of mathematical concepts to the formation of students' character and 
ethics. 
 

4. Mathematics Learning Innovation in Islamic Perspective 
Various studies show that the integration of Islamic values in mathematics learning can be 
done through a contextual approach, the selection of examples and problems relevant to 



Proceeding International Seminar on Islamic Studies Vol. 7, No. 1 (2026) 

Turkey, March 12-13, 2026 E-ISSN: 2722-7618 ││  P-ISSN: 2722-7626                                      

 

 
554 

 

daily life, as well as the development of value-based learning media (Dwirahayu et al., 
2025). This innovation does not aim to replace the substance of mathematics, but rather to 
enrich the meaning of learning so that it is more meaningful and contextual for students. 
Hirzulloh & Annadhif, (2024) emphasizing that Islamic education innovation in the digital 
era must be directed at the ethical and responsible use of technology. In mathematics 
learning, this includes the use of technology as a means to foster academic honesty, 
perseverance, and learning responsibility. Thus, digital innovation can function as an 
instrument to strengthen Islamic values as well as improve the quality of mathematics 
learning. 
Innovations in math learning in the digital age include the use of digital media, STEAM 
approaches, project-based learning, and real-world contextual integration. In an Islamic 
perspective, innovation is seen as a form of tajdid (renewal) that does not contradict the 
principles of sharia. The history of Islamic civilization shows the great contribution of 
Muslim scientists such as Al-Khwarizmi and Al-Biruni in the development of mathematics 
through the innovative approaches of their time. 
The integration of Islamic values in digital mathematics learning can be done through the 
contextualization of the material with Qur'anic verses about natural order, balance, and 
logic. This is in line with the view that science and religion complement each other in 
forming knowledgeable and moral human beings (Nasr, 2001). 
 

5. The Challenges of Global Education and Its Implications for Islamic Education 
Global education in the digital era faces challenges in the form of inequality in access to 
technology, differences in the quality of education between countries, and the demands of 
21st century competencies. UNESCO, (2023) emphasizing that the digital transformation of 
education must be accompanied by policies that ensure justice and inclusivity. For Islamic 
educational institutions, this challenge is increasingly complex because it must be responded 
to while maintaining Islamic identity and values. 
In this context, mathematics learning in Islamic educational institutions needs to be 
developed as a means of improving academic quality as well as character building. The 
integration of Islamic perspectives in mathematics learning in the digital era can be a 
strategy of resilience and innovation to face global education challenges, as well as 
contribute to the development of knowledgeable, moral, and globally competitive human 
resources. 
The globalization and digitalization of education present new challenges, such as the 
standardization of international curricula, global competition, and shifting cultural values. In 
mathematics learning, these challenges include the demands of mastering global numeracy 
literacy, high-level thinking skills (HOTS), and adaptation to rapid technological 
developments. From an Islamic perspective, this global challenge needs to be addressed 
critically while maintaining Islamic identity and values. Mathematics education not only 
aims to produce globally competitive individuals, but also character, ethics, and social 
responsibility. Therefore, an integrative educational framework between global 
competencies and spiritual values is needed. 
Some of the recurring challenges in the study are Digital divide (infrastructure, device 
access, connectivity); Teacher readiness (digital pedagogical competence and technological 
literacy); Curriculum suitability that combines math competencies, 21st-century skills, and 
religious values; Ethical and identity issues: how to maintain Islamic values in a highly open 
and global learning environment. (Ariani et al., 2025) 
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Based on the literature review, it can be concluded that mathematics learning in the digital 
era demands a balance between technological innovation, strengthening resilience, and 
integrating Islamic values. Digital technology opens up great opportunities to improve the 
quality of mathematics learning, but it also presents pedagogical, social, and moral challenges. 
The Islamic perspective provides a holistic conceptual framework to interpret mathematics 
learning as a process of intellectual, character, and spiritual development in the context of global 
education. 

Mathematics learning in the digital age offers great innovation opportunities from 
personalization of learning to the use of AI, but it also poses real challenges, especially related to 
the gap in access and readiness of educators. The Islamic perspective can enrich discourse 
through an emphasis on moral resilience or character and ethics in the use of technology. More 
empirical research is needed, especially one that tests digital interventions that integrate Islamic 
values systematically and in the long term. (Sanusi, 2024) 

 
Method  

This research uses a literature study method (library research) with a qualitative-
descriptive approach. Where literature study or literature study is a written summary of journals, 
articles, books, and other documents, which contains a description of past or present information 
that is relevant to the title of the research being researched, as well as organizing various 
literature into sub-topics according to research needs (Prasetia, 2022) 

This method was chosen because the purpose of the research is to review, analyze, and 
synthesize various views, concepts, and findings of previous research relevant to mathematics 
learning in the digital era from an Islamic perspective, especially related to resilience, 
innovation, and global education challenges. 
 
Result and Discussion 
Results 

Based on a systematic literature review, several key findings related to mathematics 
learning in the digital era from an Islamic perspective were obtained.  

First, the literature shows that the integration of digital technology in mathematics learning 
consistently has a positive impact on students' conceptual understanding, problem-solving skills, 
and learning engagement. The use of dynamic mathematics software, online learning platforms, 
and data-driven learning provides opportunities for more flexible and adaptive learning. The use 
of digital technologies such as Learning Management Systems (LMS), interactive mathematics 
applications, Artificial Intelligence (AI)-based media, and video-assisted learning and digital 
simulations have become dominant strategies in modern mathematics learning. Most studies 
report that the use of technology is able to increase learning motivation, student involvement, 
and understanding of mathematical concepts, especially in abstract materials. However, the 
effectiveness of digital learning is highly dependent on teachers' readiness to manage technology 
pedagogically, not just technically. Teachers who have low digital literacy tend to only move 
conventional methods to online media without meaningful innovation. 

Second, the results of the study show that mathematical resilience is a key factor in the 
success of digital mathematics learning. Teacher resilience is reflected in the ability to adapt to 
changes in learning methods, overcome technological limitations, and maintain the quality of 
learning interactions. Meanwhile, the resilience of students can be seen from their ability to 
manage academic stress, adapt to independent learning, and maintain motivation to learn in the 
midst of limited access and lack of direct social interaction. Students who have high resilience 
tend to be able to overcome conceptual difficulties, failures in problem solving, and technical 
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challenges that arise in technology-based learning. The literature also shows that a supportive, 
reflective, and respectful learning environment contributes significantly to strengthening 
resilience. 

Third, a literature review reveals that mathematics learning innovations in the digital era 
are not only limited to the use of technology, but also include pedagogical innovations and 
values. The integration of Islamic values, such as patience, responsibility, and the pursuit of 
knowledge as worship, emerged as an alternative approach that has the potential to enrich digital 
mathematics learning. The integration of Islamic values in digital mathematics learning is still 
limited, but it is starting to develop. The approaches found include: Associating mathematical 
concepts with the value of monotheism, the order of nature, and the majesty of Allah's creation; 
Inculcating moral values, academic honesty, and responsibility in the use of technology; and 
Development of digital learning media oriented to Islamic ethics. This approach is seen as able 
to strengthen the character of students while maintaining the identity of Islamic education in the 
midst of globalization. 

Fourth, the literature identifies various global education challenges in digital mathematics 
learning, including gaps in access to technology, differences in the readiness of teachers and 
students, and the potential for the dominance of pragmatic values that override ethical and 
spiritual aspects. Some of the main challenges are: Digital gaps between regions and socio-
economic backgrounds; The limitations of teachers' digital pedagogic competence, especially in 
Islamic educational institutions; The lack of empirically tested Islamic value-based digital 
mathematics learning models; and Ethical and moral challenges, such as digital plagiarism, 
technology dependence, and decreased humanist interaction. 

 
Discussion 

The findings of this study confirm that mathematics learning in the digital era cannot be 
understood solely as a technological transformation, but as a pedagogical and value 
transformation. The positive impact of technology on mathematics learning is in line with 
NCTM's findings which emphasize the importance of technology as a means to deepen 
conceptual understanding, not just a mechanical aid. However, without resilience and a strong 
value framework, the use of technology has the potential to be less than optimal. 

In the context of resilience, the Islamic perspective makes a significant conceptual 
contribution. The value of patience and ij'tihad reinforces the view that difficulties in learning 
mathematics are part of the process of intellectual and spiritual formation. This expands the 
concept of mathematical resilience which has been studied more from the perspective of 
educational psychology, by including the transcendental dimension as a source of intrinsic 
motivation for students. 

Mathematics learning innovations based on Islamic values are also relevant to the demands 
of global education. This approach does not reject modernity and technology, but directs 
innovation to remain oriented towards the benefit of humans. This discussion is in line with 
Nasr's view that emphasizes the integration of science and spirituality as a response to the crisis 
of meaning in modern education. 

Furthermore, global challenges such as education standardization and international 
competition need to be addressed critically. The results of the study show that digital 
mathematics learning that ignores the context of values has the potential to produce students who 
are technically superior but ethically weak. Therefore, this discussion emphasized the importance 
of an integrative digital mathematics learning model, which is able to balance global 
competence, academic resilience, and Islamic values. 
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Overall, these results and discussions show that the Islamic perspective is not only 
relevant, but also strategic in enriching the discourse of mathematics learning in the digital era. 
The integration of technology, resilience, innovation, and spiritual values can be the foundation 
for the development of a sustainable and globally competitive mathematics learning model. 
 
Conclusion  
Mathematics learning in the digital age demands an adaptive, innovative, and value-based 
approach to addressing the complexity of global education challenges. The Islamic perspective 
makes an important contribution in strengthening resilience and learning innovation through 
strengthening the spirituality, ethics, and character of students, so that technology is used 
responsibly and benefit-oriented. Although the opportunities for digital innovation are huge in 
improving the quality and effectiveness of learning, challenges such as the digital divide, 
pedagogic competence limitations, and potential grade degradation still need serious attention. 
Therefore, the development of a digital mathematics learning model that is integrated with 
Islamic values is a strategic step to produce students who excel academically, have character, 
and are ready to face global challenges. 
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