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INTRODUCTIONS

Literacy and numeracy are foundational skills that play a crucial role in fostering students' learning success.
Literacy involves not only the ability to read and comprehend texts but also encompasses critical thinking, analytical
skills, and effective communication (Lopez-Pedersen et al., 2023). Conversely, numeracy refers to the ability to apply
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mathematical knowledge in everyday contexts, including problem-solving, data interpretation, and making informed
decisions based on numerical information (Carpendale et al., 2025). Within the Merdeka Curriculum, literacy and
numeracy are regarded as essential pillars of cross-disciplinary learning, underscoring the idea that mastering these
skills is integral to the educational experience (Yulindaria et al., 2025).

Literacy and numeracy in Indonesia continue to face significant challenges. According to various
international and national studies, including PISA, Indonesian students' literacy and numeracy scores remain low
compared to those of other countries (Juandi & Dasari, 2024). This situation highlights a gap between students'
achievement and the educational goals set for them. Several factors contribute to this issue, including poor numeracy
skills, limited access to learning resources, a lack of diversity in teaching methods, and insufficient interest in reading.
If these challenges are not addressed promptly, they could impede students' future progress (Gelbgiser & Gabay-
Egozi, 2025).

To address this challenge, it is important to explore new learning strategies that can enhance comprehension
and retention. One promising approach is deep learning, which emphasizes the mastery of essential concepts, the
development of critical thinking skills, and the ability to connect information to real-world applications (Novita
Barokah & Umi Mahmudah, 2025). This method can significantly assist students in understanding literacy and
numeracy concepts and applying them effectively in their daily lives (Haitao et al., 2025; Tara et al., 2025).

There is a belief that utilizing deep learning techniques in literacy and numeracy education can enhance the
quality of education in Indonesia(Lopez-Pedersen et al., 2023). This approach enables teachers to design learning
experiences that are more interactive, collaborative, and centered around the students. This aligns with the vision of
the Merdeka Curriculum, which promotes education tailored to the unique potential and needs of each student .
Consequently, it is hoped that the implementation of deep learning in educational practices will produce a generation
that is not only literate and numerate but also adaptive to the global challenges of the 21st century (Deda et al., 2023;
Jian Wang, 2023).

THEORETICAL FRAMEWORK
The Concepts of Literacy and Numeracy

Literacy and numeracy are fundamental skills that form the basis for mastering other skills. Literacy refers
to the ability to understand, use, evaluate, and reflect on different types of written text, allowing individuals to acquire
knowledge and engage effectively in society (Bulfone et al., 2024; Edy Saputra et al., 2024). In contrast, numeracy
involves the ability to apply mathematical concepts, facts, procedures, and tools to solve problems in various everyday
situations. These skills go beyond simply reading and counting; they enable students to think logically, critically, and
reflectively (Indrawatiningsih et al., 2024; Yulindaria et al., 2025).

In 21st-century education, literacy and numeracy are becoming increasingly important. These skills are
essential for equipping young people to become lifelong learners in an era marked by rapid information flow and
complex global issues. While numeracy is necessary for making data- and number-based decisions, literacy is crucial
for critically selecting, analyzing, and interpreting information. International assessments, such as PISA, measure a
nation’s educational quality based on reading literacy, mathematical literacy, and scientific literacy, highlighting the
importance of these skills (Achmad Zukhruf Alfarugi & Nurwahidah Nurwahidah, 2025; Juandi & Dasari, 2024).
Therefore, to enhance the competitiveness of Indonesia’s younger generation, mastery of literacy and numeracy is
essential.

The Concept of Deep Learning in Education

Deep learning in education emphasizes a meaningful understanding of concepts instead of mere
memorization of facts(Cao et al., 2025; Peng et al., 2025). This approach encourages students to connect new ideas
with their prior knowledge, develop critical thinking skills, and apply what they've learned in real-world
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contexts(Masud et al., 2025). It aligns with the Merdeka Curriculum paradigm, which focuses on independence,
meaningfulness, and differentiation in the learning process(Long et al., 2025).

The main principles in deep learning include relevance, interconnectedness, and meaningfulness (Maharani
et al., 2025; Rad et al., 2025). Relevance means that the material being studied is related to the needs and real
experiences of learners, thereby fostering intrinsic motivation. Interconnectedness emphasizes the integration of
concepts across subjects, allowing students to see the relationship between theory and practice. Meanwhile,
meaningfulness refers to a learning process that helps students gain a deep understanding, so that the knowledge
acquired is more durable and can be transferred to new situations (Novita Barokah & Umi Mahmudah, 2025; Nurdiana
et al., 2024). With these principles, deep learning creates a learning process that is more contextual, collaborative, and
oriented towards long-term competency development.

MEMAHAMI DEEP LEARNING
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Source : https://www.youtube.com/watch?v=YlzvYTHivzU

The Relationship Between Deep Learning and Literacy and Numeracy. Deep Learning encourages students
to think critically, understand concepts in depth, and develop lasting problem-solving skills. In education, literacy and
numeracy are key foundations that enable students to meet the challenges of the digital age. Deep Learning strengthens
these skills by fostering a practical and deeper understanding. As a result, students not only memorise but also connect
knowledge to real-life contexts(Enjang Warman et al., 2025).

The connection between Deep Learning and literacy and numeracy is also realised through learning strategies
that integrate meaningful and enjoyable experiences and encourage active student engagement (Hafidzni et al., 2025;
Peng et al., 2025). In the era of deep Learning, literacy encompasses the ability to read, write, and critically understand
information, while numeracy relates to the understanding and application of numerical concepts and data. Deep
Learning enables students to hone both of these skills simultaneously, allowing them to manage information and solve
problems effectively and creatively (Masud et al., 2025; Tara et al., 2025).

Table 1 Literature Study: The Relationship between Deep Learning and Literacy and Numeracy

No  Source Findings Key Focus

The integration of Deep Learning and HOTS
encourages the development of critical, creative,
and reflective thinking patterns in students, with
the caveat of challenges in teacher readiness and
infrastructure.

Hafidzni et al.
(2025), Journal of
Mandalika
Literature

Contextual, inclusive, and
evidence-based learning
strategies for literacy and
numeracy in the 21st century
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METHOD

The implementation of deep learning integration in literacy and numeracy learning can be done through
various innovative learning strategies. One of them is problem-based learning (PBL), where students are presented
with real-world problems that require them to apply critical thinking skills. In this process, students not only learn to
understand texts or information related to the problem (literacy), but are also challenged to use data, numbers, and
logical calculations (numeracy) to find solutions. Thus, PBL encourages students to relate abstract concepts to
everyday contexts (Alashwal & Barham, 2025; Murphy et al., 2025).

Project-Based Learning (PjBL) can also be a practical approach. Through collaborative projects, students
practice integrating literacy in the form of report writing, article writing, or idea presentations, while developing
numeracy through data analysis, graph visualisation, and calculations that support project results. Such projects
provide opportunities for students to engage in more in-depth learning, as they are actively involved, creative, and
responsible for the outcomes of their work (Marini et al., 2025; Novalia et al., 2025; Rehman et al., 2024).

Another method that supports deep learning is reflective and collaborative discussion, where students are
invited to engage in small-group dialogue to examine a topic (Ceballos et al., 2026; Gower et al., 2025). These
discussions not only foster literacy skills in the form of argumentative and critical idea presentation, but also numeracy
through the process of explaining mathematical solution steps to friends. Joint reflection encourages students to re-
understand the knowledge they have acquired, making learning more meaningful (Edy Saputra et al., 2024;
Indrawatiningsih et al., 2024).

The use of technology and digital learning resources is key to supporting the implementation of deep learning.
Teachers can utilise various interactive applications, simulations, or digital platforms that enable students to analyse
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data, read digital information, and visualise numerical calculations (Grigaliiiniené et al., 2025; Maharani et al., 2025).
This technology-based approach not only improves digital literacy skills but also strengthens numeracy skills in a
contemporary context .

In addition to the above strategies, inquiry-based learning is also highly relevant. Students are trained to ask
questions, conduct research, and draw conclusions based on literature and data (Egitim, 2024; Hinostroza et al., 2024).
This process integrates literacy through reading, comprehension, and information selection with numeracy, which
requires data analysis, numerical interpretation, and hypothesis testing (Haitao et al., 2025; Nzomo et al., 2023).

If teachers act as facilitators, all of these strategies will be successful. Teachers do not just impart
information; they also help students learn, ask critical questions, and make decisions based on data (Long et al., 2025).
Therefore, incorporating deep learning into literacy and numeracy education not only improves academic outcomes
but also builds the critical, reflective, and adaptive mindsets needed in the 21st century (Egitim, 2024; Hinostroza et
al., 2024).

RESULT AND DISCUSSIONS

Literacy and numeracy learning uses a deep learning approach. This method primarily improves students'
critical, analytical, and reflective thinking skills(Long et al., 2025; Yuliana Latif et al., 2025). With a learning approach
centred on deep understanding and active exploration, students do not just passively receive information; they are also
taught to think critically, evaluate, and connect concepts logically. These thinking skills are essential for learning
and making good choices in various aspects of life.

Deep learning in literacy improves students' ability to understand, analyse, and summarise the content of a
text(Haitao et al., 2025; Peng et al., 2025). Students do not just read texts superficially; they are also taught to identify
essential ideas, draw conclusions, and evaluate the information they obtain.  These skills enhance reading
comprehension, laying a foundation for communication, academic, and critical literacy skills that arBagian ini bukan
metode penelitian , tetapi lebih kepada deskriptif teoritis tentang strategi pembelajaran.e essential for everyday life
and the future workplace.

A deep learning approach to numeracy enables students to solve contextual problems involving data and
numbers logically and systematically(Alnasyan et al., 2024; Cao et al., 2025). This approach teaches students to
perform mathematical calculations mechanically while also introducing them to the concepts underlying mathematical
operations and how data can be interpreted and applied in real-world situations. Thus, the numeracy skills learned are
improved(Hafidzni et al., 2025).

Meaningful and sustainable learning can be achieved through the application of deep learning(Masud et al.,
2025). The learning process, which involves reflection, active engagement, and experimentation, creates an
unforgettable and profound learning experience for students(Nurdiana et al., 2024). This motivates them to learn
independently and internalise their knowledge, so that learning does not stop in the classroom. Meaningful and
sustainable learning educates students to become lifelong learners who can overcome the challenges of life and an
ever-changing world.

CHALLENGES AND SOLUTIONS

The deep learning approach is used in literacy and numeracy learning(Maharani et al., 2025). This method
primarily improves students' critical, analytical, and reflective thinking skills. Learning methods that focus on deep
understanding and active exploration help students not only passively acquire information; they also teach them to
think critically, evaluate, and connect ideas logically(Rad et al., 2025). These thinking skills are essential for further
learning and making good decisions in various aspects of life.

In the field of literacy, deep learning improves students' ability to understand, analyse, and summarise the
content of reading materials comprehensively(Novita Barokah & Umi Mahmudah, 2025; Nurdiana et al., 2024).
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Students do not just read texts superficially, but are also taught to identify key concepts, draw conclusions, and
evaluate the information they obtain. These skills enhance reading comprehension, which in turn lays a foundation for
the communication, academic, and critical literacy skills essential for everyday life and the future workplace.

A deep educational approach to numeracy learning helps students develop the ability to solve contextual
problems involving data and numbers logically and systematically. This approach teaches students to perform
mathematical calculations mechanically while also introducing them to the concepts underlying mathematical
operations and how data can be interpreted and applied in real-life situations. Thus, their numeracy skills grow(Tara
et al., 2025).

Meaningful and sustainable learning can be achieved through the application of deep learning. The learning
process, which involves reflection, active engagement, and experimentation, creates an unforgettable and profound
learning experience for students. This motivates them to learn independently and internalise their knowledge, so that
learning does not stop in the classroom. Meaningful and sustainable learning educates students to become lifelong
learners who can navigate the challenges and developments of the world and their lives(Enjang Warman et al., 2025).

CONCLUSION

Deep learning methods have been shown to significantly improve students' literacy and numeracy skills
(Long et al., 2025). Deep learning fosters the development of critical, analytical, and reflective thinking skills by
emphasising comprehensive conceptual understanding and promoting active student engagement. This method also
strengthens cognitive aspects and builds innovative, adaptive character traits in students, preparing them to face the
challenges of the modern world(Peng et al., 2025). Therefore, implementing deep learning aligns with the objectives
of the Merdeka Curriculum to cultivate a generation of independent and competitive students.

Recommendations

For deep learning approaches to be used successfully, teachers must continually improve their skills in
various deep learning strategies(Alnasyan et al., 2024). Every educational institution must prioritise teacher training
that focuses on developing instructional skills, implementing innovative approaches, and mastering educational
technology(Jian Wang, 2023). In addition, schools must create and maintain a learning environment that supports the
improvement of literacy and numeracy by organising the environment, providing various types of learning resources,
and building a strong culture of reading and arithmetic.

To maximise the learning process, educational technology must also be used continuously. Students must
maximise the use of digital devices, interactive learning applications, and online resources as supporting media that
not only increase their access to knowledge but also make learning more contextual and personal(Masud et al., 2025;
Shaari et al., 2012). Improvements in student literacy and numeracy can be achieved optimally and sustainably by
working together through deep learning strategies, supportive school environments, and educational technology

The implementation of Deep Learning in strengthening literacy and numeracy is also supported by
technological advances, including artificial intelligence (Al) interventions that personalise learning according to
individual student needs. Thus, teachers can focus more on facilitating in-depth learning, while technology helps
identify specific needs and provide relevant learning resources. This approach is one of the strategic solutions to
improve the quality of education and prepare students to face future challenges holistically and adaptively (Alnasyan
etal., 2024; Long et al., 2025).
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