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Abstract

The rapid advancement of digital technologies has significantly reshaped the processes of knowledge
acquisition, communication, and learning in the 21st century, making digital literacy and information
literacy essential competencies for students to effectively participate in modern educational and societal
environments. Despite their recognized importance, concerns persist regarding the extent to which these
skills are adequately incorporated into secondary-level curricula, particularly in developing countries such
as Pakistan. This study critically examines how secondary-level curriculum content promotes digital and
information literacy skills by adopting a qualitative analytical approach based on a comprehensive review
of recent literature and systematic curriculum content analysis. Policy documents, curriculum frameworks,
and relevant academic studies were analyzed to identify gaps between intended learning outcomes and
actual instructional practices. The findings reveal that although educational policies emphasize the
development of digital competencies, the implemented curriculum remains largely theoretical,
fragmented, and outdated. Major challenges include limited interdisciplinary integration, inadequate
teacher preparedness, insufficient technological infrastructure, and a continued reliance on rote learning
methods. The study concludes by recommending comprehensive curriculum reform, including the
integration of digital literacy across subjects, the promotion of practical and inquiry-based learning, the
enhancement of teacher training, and continuous curriculum revision to align education systems with the
evolving demands of a digital society.

Keywords: Digital literacy; Information literacy; Secondary education curriculum; Curriculum analysis;
21st-century skills.

Introduction

In the rapidly evolving landscape of the 21st century, digital technologies have become deeply embedded
in nearly every aspect of human life, reshaping how individuals access information, communicate, and
construct knowledge. This transformation has created an urgent need for students to develop strong digital
literacy and information literacy skills in order to navigate complex information environments effectively
and responsibly. As educational systems strive to respond to these global changes, curriculum content at
the secondary level plays a pivotal role in equipping learners with the competencies required for academic
success, lifelong learning, and active participation in the digital society.

Digital literacy encompasses the ability to use digital tools, platforms, and technologies confidently and
critically, while information literacy involves the capacity to locate, evaluate, and use information ethically
and effectively. Together, these competencies are recognized as essential 21st-century skills that support
higher-order thinking, problem-solving, and informed decision-making. However, despite their
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importance, there remains a persistent gap between curriculum intentions and classroom practices in many
educational contexts, including secondary education systems in developing countries.

In Pakistan, secondary-level curricula have undergone various reforms aimed at improving the quality and
relevance of education in response to global trends. Nevertheless, questions remain regarding the extent
to which these curricula explicitly and effectively integrate digital literacy and information literacy skills.
Many studies suggest that while curriculum documents may include references to technology use and
information handling, the practical implementation and depth of skill development often remain limited.
Against this backdrop, the present study provides a critical analysis of secondary-level curriculum content
to examine how effectively it promotes digital literacy and information literacy skills among students. By
reviewing curriculum documents and engaging with relevant literature, the study seeks to identify
strengths, gaps, and areas for improvement. The findings aim to contribute to curriculum development
efforts and support educational policymakers in aligning secondary education with the demands of the
digital age.

Significance of the Study

This study is significant for curriculum developers, policymakers, teachers, researchers, and students. For
curriculum developers and policymakers, it provides empirically grounded evidence on the extent to
which secondary-level curricula align with the demands of digital and information literacy in the 21st
century, thereby supporting informed curriculum revision, enhancement, and policy development focused
on competency-based education. For teachers and practitioners, the study emphasizes the importance of
integrating digital and information literacy skills into classroom practices, particularly where these
competencies are not explicitly reflected in curriculum documents. For the academic and research
community, the study contributes to the growing body of literature on curriculum analysis, 21st-century
skills, and educational reform in developing contexts such as Pakistan. For students, improved alignment
of curriculum with digital and information literacy competencies is expected to enhance their ability to
critically access, evaluate, and use information effectively, thereby strengthening their academic
performance and readiness for higher education and the modern workforce.

Research Objectives

General Objective

The general objective of this study is to critically analyze the secondary-level curriculum in Pakistan to
determine the extent to which it promotes digital literacy and information literacy skills required for
effective learning in the 21st century.

Specific Objectives
1. To examine the extent to which digital literacy skills are integrated into the secondary-level
curriculum content.
2. To analyze the inclusion of information literacy skills within secondary school curriculum
documents.
3. To identify gaps between curriculum content and the requirements of 21st-century digital and
information literacy competencies.
Research Questions
1. To what extent does the secondary-level curriculum in Pakistan integrate digital literacy skills?
2. How effectively does the curriculum incorporate information literacy skills at the secondary
level?
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3. What gaps exist between the current secondary curriculum content and the requirements of 21st-
century digital and information literacy competencies?

Literature Review

The concept of digital literacy has gained significant attention in contemporary educational research,
particularly due to the rapid expansion of digital technologies in teaching and learning environments.
Scholars argue that digital literacy extends beyond basic technical skills and includes cognitive, ethical,
and social competencies required for effective participation in a digital society (Reddy et al., 2023;
Radicuks et al., 2025). This broader understanding highlights the need for education systems to adopt a
comprehensive approach when integrating digital literacy into curriculum design.

Research conducted across different regions indicates that the successful integration of digital literacy
depends largely on pedagogical strategies and institutional support. For instance, a comparative study
across Asian education systems found that student-centered teaching approaches, such as inquiry-based
and collaborative learning, significantly enhance digital competence among learners (Apriyanto et al.,
2024). These approaches encourage active engagement with digital tools, thereby improving both
understanding and application of knowledge.

Moreover, empirical evidence suggests a strong relationship between digital literacy and students’
academic performance. Studies show that learners who are exposed to technology-integrated instruction
demonstrate improved problem-solving abilities, critical thinking skills, and overall academic
achievement (Nawir & Bertoni, 2025). However, the effectiveness of such integration is heavily
influenced by teachers’ ability to utilize digital tools effectively in classroom settings.

A systematic review of digital literacy frameworks further reveals that the concept is inherently
multidimensional, incorporating technical, cognitive, and socio-emotional aspects (Radicuks et al., 2025).
This finding implies that curriculum development should not treat digital literacy as a standalone subject
but rather embed it across various disciplines. When digital competencies are integrated into subjects like
science, language, and social studies, students are more likely to apply these skills in real-life situations.
In addition to digital literacy, information literacy has emerged as a critical component of modern
education due to the increasing availability of online information. Researchers emphasize that students
must develop the ability to locate, evaluate, and use information effectively to avoid misinformation and
make informed decisions (Rahman et al., 2023). Without these skills, learners may struggle to navigate
the complexities of the digital information landscape.

Further studies highlight the relationship between digital literacy and broader 2Ist-century skills.
According to Ozeren (2023), digital literacy significantly predicts students’ abilities in critical thinking
and problem-solving. Students with higher digital competence are better equipped to adapt to changing
environments and demonstrate greater creativity and innovation.

In the context of developing countries, particularly Pakistan, the integration of digital literacy into
secondary education faces several challenges. Research analyzing curriculum content in Sindh reveals
that a significant proportion of assessment practices focus on rote memorization rather than higher-order
thinking skills (Raheem et al., 2025). This limits students’ opportunities to develop analytical abilities and
engage meaningfully with digital technologies.

Additionally, studies indicate a gap between curriculum objectives and classroom implementation. While
policy documents often emphasize the importance of digital competencies, these objectives are not
effectively translated into teaching practices (Apriyanto et al., 2024). This disconnect results in limited
practical exposure for students and reduces the overall impact of curriculum reforms.

Infrastructure constraints also play a significant role in hindering digital literacy development. Access to
digital devices, reliable internet connectivity, and educational technologies remains uneven, particularly
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in developing regions (OECD, 2023). These limitations create disparities in learning opportunities and
restrict the effective implementation of digital curricula.

Teacher preparedness is another critical factor identified in the literature. Research shows that many
educators lack the necessary training and confidence to integrate digital tools into their teaching practices
(Nawir & Bertoni, 2025). Professional development programs are often insufficient, leading to a reliance
on traditional teaching methods that do not support digital skill development.

Furthermore, scholars emphasize the importance of continuous curriculum revision to keep pace with
technological advancements. Emerging areas such as artificial intelligence, data literacy, and digital
citizenship are often absent from existing curricula, leaving students inadequately prepared for future
challenges (Reddy et al., 2023).

Overall, the literature clearly indicates that while the importance of digital and information literacy is
widely recognized, multiple systemic barriers—such as outdated curricula, lack of teacher training, and
insufficient infrastructure—continue to hinder effective integration. Addressing these challenges requires
a comprehensive and coordinated effort involving curriculum reform, policy alignment, and investment
in educational resources.

Research Gap

Despite the growing emphasis on digital transformation in education, there remains a significant gap
between curriculum policy and actual curriculum content at the secondary level. Existing studies primarily
focus on the importance of digital literacy; however, limited research critically examines how curriculum
content itself facilitates the development of both digital and information literacy skills.

Furthermore, in the context of developing regions such as Pakistan, particularly Sindh, there is insufficient
empirical and document-based analysis of curriculum structures. Most available research overlooks the
integration of information literacy alongside digital literacy and fails to address the disconnect between
theoretical frameworks and classroom implementation.

Additionally, previous studies have not adequately explored the interdisciplinary integration of these skills
within curriculum content, nor have they critically evaluated the role of assessment practices, which
remain largely focused on rote learning rather than higher-order thinking.

Therefore, this study fills an important gap by providing a comprehensive critical analysis of secondary-
level curriculum content, highlighting structural, pedagogical, and implementation-related limitations in
promoting essential 21st-century skills.
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This conceptual framework illustrates how curriculum content influences teaching practices and the
integration of digital tools, which in turn shape students’ learning processes. These processes contribute
to the development of digital and information literacy, ultimately leading to the acquisition of broader
21st-century skills (Ozeren, 2023).

Digital Literacy

Digital literacy is a multidimensional concept encompassing technical, cognitive, and socio-emotional
skills. It includes the ability to use digital tools, evaluate online information, communicate effectively, and
maintain digital ethics and security. Modern definitions emphasize that digital literacy goes beyond basic
ICT skills and includes critical thinking and problem-solving abilities.

Information Literacy

Information literacy involves the ability to identify information needs, access relevant information,
evaluate its credibility, and use it effectively. It is closely linked with critical thinking and decision-
making skills.

21st Century Skills

Digital and information literacy are integral components of broader 21st-century skills, including
communication, collaboration, creativity, and critical thinking. Studies show that digital literacy
significantly contributes to the development of these competencies, although gaps still exist in students’
proficiency levels (Ozeren, E. (2023).
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Theoretical Framework
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This study is grounded in Constructivist Learning Theory, supported by TPACK and SAMR models, and
guided by Bloom’s Digital Taxonomy. These frameworks explain how digital technologies can enhance
teaching, learning, and higher-order thinking skills.

o Constructivism supports active, student-centered learning

o TPACK explains integration of technology, pedagogy, and content

e SAMR shows levels of technology use (Substitution — Redefinition)

e Bloom’s Digital Taxonomy links digital tools with higher-order thinking
Together, these theories explain how digital literacy is developed in educational settings (Nawir &
Bertoni, 2025; Reddy et al., 2023).

COLLABORATION

[

Methodology
This study adopts a qualitative approach based on document analysis and literature review. Secondary
data sources, including research articles, policy documents, and curriculum frameworks, were analyzed
to evaluate the extent to which secondary curricula promote digital and information literacy.
The analysis focuses on:

e Curriculum objectives and content

o Teaching methodologies

e Assessment practices

o Integration of digital tools

Critical Analysis of Curriculum Content and Findings

Lack of Integration Across Subjects

One of the major limitations of secondary curricula is the compartmentalization of digital literacy. It is
often confined to computer science or ICT subjects rather than integrated across disciplines. This
fragmented approach limits students’ ability to apply digital skills in real-life contexts. Effective digital
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literacy requires interdisciplinary integration, where students use technology in science, language, and
social studies.

Emphasis on Rote Learning

A significant challenge in many education systems, particularly in developing countries, is the
dominance of rote learning. Curriculum content often prioritizes memorization over critical thinking and
problem-solving. Empirical evidence from Sindh’s secondary curriculum shows that most assessment
questions are recall-based, indicating a lack of focus on analytical and evaluative skills (Raheem, A., et
al. 2025).

Outdated Curriculum Content

The rapid evolution of technology demands continuous curriculum updates. However, many curricula
fail to incorporate emerging concepts such as artificial intelligence, data literacy, and digital citizenship.
As a result, students are not adequately prepared for the realities of the modern digital world.

Limited Focus on Information Literacy

While digital literacy receives some attention, information literacy is often neglected. Students are rarely
taught how to evaluate the credibility of online sources, identify misinformation, or synthesize
information effectively. This gap is particularly concerning in an era of information overload and fake
news.

Teacher Preparedness and Professional Development

Teacher competence is a critical factor in curriculum implementation. Studies indicate that teacher training
and professional development significantly influence the success of digital literacy integration. However,
many teachers lack the necessary skills and confidence to integrate digital tools into their teaching
practices.

Infrastructure and Resource Constraints

The availability of technological infrastructure plays a crucial role in promoting digital literacy. Research
highlights that inadequate access to digital devices and internet connectivity remains a major barrier in
many regions (OECD. (2023). Without proper infrastructure, even well-designed curricula cannot be
effectively implemented.

Discussion

The findings reveal a clear disconnect between curriculum design and implementation. While policies
emphasize digital transformation, actual classroom practices remain traditional and teacher-centered.
There is a clear gap between curriculum intentions and classroom realities. Traditional teaching methods,
lack of integration, and inadequate resources limit the development of digital competencies. The
persistence of rote learning, lack of interdisciplinary integration, and insufficient teacher training
undermine the development of digital and information literacy skills. Furthermore, the absence of
continuous curriculum updates results in outdated content that does not reflect current technological
trends. Therefore, this study fills an important gap by providing a comprehensive critical analysis of
secondary-level curriculum content, highlighting structural, pedagogical, and implementation-related
limitations in promoting essential 21st-century skills.
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Recommendations
To address these challenges, the following recommendations are proposed:
o Digital and information literacy should be embedded across all subjects
e Not limited to ICT courses only
e Promote critical thinking
e Encourage problem-solving skills
e Support inquiry-based learning
o Implement continuous professional development programs
o Enhance teachers’ digital competencies
e Governments should invest in digital infrastructure
o Ensure equal access to technology for all students
e Curricula should be regularly updated
e Include emerging technologies and modern trends

Conclusion

Digital and information literacy are indispensable skills in the 21st century. While secondary-level
curricula acknowledge their importance, significant gaps remain in their implementation. This study
highlights the need for a transformative approach to curriculum design—one that emphasizes integration,
practical application, and continuous improvement. By addressing these challenges, education systems
can better prepare students for the demands of a digital and information-rich world.
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