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Abstract

This study aims to develop a new teaching framework for sustainable digital literacy education through
Al-integrated blended learning in higher education. As the digital world evolves constantly, it has become
imperative for students to acquire digital literacy as soon as possible. However, the students are not
equipped with the technical, cognitive and ethical skills necessary to engage with digital technology
sustainably through conventional instructional methods. The purpose of this research is to identify the key
components of a framework, to investigate the effect of an artificial intelligence-integrated blended
learning on students’ digital literacy increase, and to recommend tailored and sustainable implementation.
A qualitative research design was conducted using a semi-structured interview with 12 faculty members
and 24 undergraduate students. The study’s respondents include the students and faculty members selected
from the Department of Education, English, Mass Communication & Media (MCM), and Psychology of
the University of Narowal. Participants were purposefully selected to draw from the insight of educators
and learners familiar with digital environments. Manual data analysis applied thematic analysis for
identifying the themes and sub-themes with respect to pedagogical strategies, integration of Al, and
development of digital literacy. Findings have indicated that Al-integrated blended learning enhances
students' technical skills, critical thinking aspects, engagement behavior, and ethics. The sustainable
framework has a structured instructional design, professional development of teachers, access to digital
resources, and formative assessment with the support of artificial intelligence tools. The above goals could
be successfully met by adopting an integrated approach towards the development of digital literacy policies
and other relevant frameworks. This article basically recommends developing sustainable, effective, and
learner-oriented digital literacy policies and other guidelines.
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Introduction
Digital literacy is today a key competence of all education systems in the world. This
implies that it allows users to make effective use of ICT to access, manage, integrate, evaluate,
create, and communicate. The teaching and learning of digital literacy are being revolutionized
using Al and blended learning. Thus, educational institutions now need to prepare modern
pedagogies, which are innovative, sustainable, and adaptable to new technology. The many
benefits of artificial intelligence include personalized learning, automated feedback, and
intelligent tutoring systems. Such tools can help enhance differentiation and student
engagement. Blended learning involves both physical and virtual instruction to deliver flexible
access to learning materials and improve students’ learning capability. If blended learning and
Al are integrated, it can develop a robust ecosystem for digital literacy. Present-day teaching
methods tend to be inconsistent, unsustainable, and inadequate in developing new digital skills.
Education in digital literacy must involve constant and lifelong learning and thinking, critical
thinking, and ethical decision-making. It should focus on enhancing digital equity, learner
autonomy, and long-term skill development of students. According to recent research, well-
crafted models are required while deploying Al tools in the blended learning pedagogical space
(Holmes et al., 2022; Redecker, 2023). There are many educators and researchers who have
shown interest in using specific approaches, but no frameworks have been designed for it. This
educational framework positions this research as a tool for studying digital literacy through
blended learning strategies integrated with artificial intelligence. The objective is to provide a
conceptual model for use by teachers in the classroom to improve students’ digital
competences.
Problem Statement
Educational systems are failing to keep pace with rapid technological developments,
especially in digital literacy. Many times, the traditional teaching methods teach lower-order
competencies like keyboarding and other basic computer skills. They do not focus on higher-
order competencies. Higher-order competencies include critical evaluation of information,
digital ethics, and creative problem-solving. The integration of artificial intelligence in
education is bringing promises that are at the same time accompanied by challenges that consist
of a lack of teacher readiness, insufficient pedagogical guidance, and ethical use challenges
(Luckin et al., 2022). Blended learning has been widely accepted due to its flexibility in
teaching and learning. However, it is erratic in fulfilling its possibility of creating sustainable
racial justice. The absence of structured frameworks that apply tools in meaningful ways
explains this cataclysmic rise in risk. Many teachers do not have clear models for aligning these
Al technologies with learning goals, including the digital literacy outcomes (Bond et al., 2021).
The educational framework for sustainable digital literacy education should make use of Al
and blended learning pedagogies. If the government does not set up a framework, future digital
literacy will continue to be ad hoc. By looking into this gap, the study aims to investigate and
develop a framework that links technologies to pedagogy.
Research Objectives
The following research objectives were explored.
1. To explore the components of an innovative pedagogical framework for sustainable
digital literacy education
2. To examine the role of Al-integrated blended learning in enhancing digital literacy
skills
3. To develop a practical framework for educators to implement sustainable digital
literacy practices
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Research Questions

1. What are the key components of an innovative pedagogical framework for sustainable
digital literacy education?

2. How does Al-integrated blended learning influence students’ digital literacy
development?

3. How can a sustainable and practical framework be designed for effective
implementation in educational settings?

Rationale of the Study

This research comes from the need for competent digital literacy in the development of
artificial intelligence. Just using technology does not mean that learning is taking place. We
need a structured pedagogic framework to carry out Al and blended learning integration. This
study helps educators look for tangible strategies for the implementation of digital literacy in
the classroom. The research contributes to the literature on sustainable and Al-supported
pedagogical frameworks by filling a gap in the literature. The adaptability of the lifelong
learning model in the research is helpful for teachers in various educational settings.

Significance of Study

This study is useful for different educational stakeholders. The tool offers teachers a
clear platform for using Al tools when teaching in blended learning and for strengthening
digital literacy. This helps policymakers in developing future-oriented, digital-ready curricula.
It also helps in students’ critical thinking, responsible use of technology, and lifelong learning.
The study ensures the sustainability of digital literacy education in the future by integrating
sustainable elements in the curriculum. The results can help to develop education technology
that improves teaching through research and development.

Limitations of the Study

Limitations may arise as access to advanced Al tools may be hampered at educational
institutions. The proposed framework may be affected due to the differences in technologies.
The limitations of the study could also be due to the sample size and context, restricting its
generalizability. Furthermore, Al technologies are evolving rapidly, which may require
continuous updates to the framework. The degree to which things are put into practice and their
effectiveness are also set by time and trained educator availability.

Literature Review

Digitalization in education is transforming the scenario from just computer literacy to
complex digital literacy skills at a fast pace. The definition of digital literacy has evolved to
include skills such as critical thinking and ethical usage of information. Moreover,
collaboration and content creation in digital environments also form a part of digital literacy.
Researchers maintain that digital literacy is a basic skill for participation in knowledge societies
and lifelong learning (Ng, 2012; Redecker, 2017). Educational institutions must prepare
learners for the rapidly evolving digital environments that are increasingly influenced by
artificial intelligence and blended learning. This section discusses research on digital literacy,
artificial intelligence in education, blended learning, and the need for new and sustainable
pedagogical frameworks.

Conceptualizing Digital Literacy

Digital literacy has remarkably changed in the last 20 years. Initially, computer literacy
was defined as the ability to operate a computer and use its software. However, today’s analysis
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emphasizes cognition, social, and ethical aspects. A three-dimensional model containing
technical, cognitive, and socio-emotional aspects was proposed by him. Digital literacy is
highly assessed by the ability of someone to use tools with evaluation and participation in a
responsible digital space. In a similar way, the European Commission put together the
DigCompEdu framework to identify the key competencies educators need to foster digital
literacy in learners (Redecker, 2017). The framework highlights professional engagement,
digital resources, teaching and learning, assessment and learner empowerment. These models
demonstrate that digital literacy is multi-faceted with the involvement of techniques. Although
technologies have advanced, studies prove that there’s still a gap in the implementation of
sanitation programmes. Many learning organizations still focus on surface-level skills rather
than deeper competencies, such as critical analysis and ethical awareness (Falloon, 2020).
Frameworks that enhance the development of new digital literacies are needed for this purpose.

Artificial Intelligence in Education

Al is changing the world to make it better. Al technology can examine data from
learners, give feedback, and support adaptive learning pathways. According to Holmes et al.
(2022, teachers can benefit from artificial intelligence (Al) by automating repetitive tasks,
enabling educators to concentrate on teaching strategies at higher levels. Artificial intelligence
(AI) powered tools such as intelligent tutoring systems, chatbots, and learning analytics
platforms have had a positive effect on students’ engagement and achievement (Zawacki
Richter et al., 2019). Real-time feedback accompanied by a personalized learning experience
must be provided to develop a child’s digital literacy competence. However, the integration of
Al into education poses several challenges. Concerns related to ethics, such as data privacy,
the algorithm, rise of bias, and transparency, are prominent (Luckin et al., 2022). Teachers are
often not trained in how to use Al tools effectively in their teaching practices. There is a paucity
of research on how Al can be aligned with pedagogical frameworks to achieve sustainable
learning outcomes.

Blended Learning and Its Pedagogical Potential

Blended learning is when traditional instruction is merged with an online learning
experience. Distance learning is the future of education. According to research, when effective,
blended learning improves student engagement and student performance (Graham, 2019).
Through a variety of tools and digital platforms, students can always be exposed to digital
learning. These encourage independent learning, interaction, and critical thinking. Blended
Learning: Though the potential of blended learning is high, it has certain limitations. A lot of
implementations are technology-focused rather than pedagogy-focused. The learning
experiences are fragmented, which does not adequately support the building of digital literacy
(Bond et al., 2021). There is a need for proper frameworks that would integrate blended
learning with digital tools.

Sustainability in Digital Literacy Education

Education should be directed toward sustainability so that it shows continuity of
learning. In the digital literacy context, sustainability refers to the continuous development of
skills, the ability to adapt to new technologies, and the responsible use of digital resources.
According to the researchers, sustainable digital literacy education should incorporate
Sustainable Development Goals (SDGs) such as digital equity and access (Selwyn, 2021). Most
recent studies show how recirculation learning environments can promote lifelong learning.
This encompasses the cultivation of independence and critical thought. Nonetheless, there
exists a limited study pertaining to the integration of sustainability into pedagogical
frameworks incorporating Al and blended learning.
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Integration of AI and Blended Learning for Digital Literacy

Recent studies have started to investigate the intersection of Al and blended learning.
These methods try to obtain the benefits of both technologies and improve learning outcomes.
Through blended spaces, Al can provide personalized support while blended learning offers
opportunities for social interaction and collaborative learning. Zawacki Richter et al. (2019) A
systematic review and research found that most of the research done on Al in education is in
higher education and technical applications. Not many studies detail models of education that
blend artificial intelligence and blended learning to support digital growing literacies. Holmes
et al. (2022) also make a case for needing a solid pedagogical basis to use Al. These days, Al
tools have become very popular, but if they are not taken care of properly and the tools are not
used properly, then great learning outcomes will not happen. This means there’s a need for new
frameworks for Al and education to bridge.

Gaps in the Existing Literature

The literature review reveals many shortcomings. In the first place, there is a lack of in-
depth pedagogical frameworks that blend Al and blended learning to offer digital literacy. A
major portion of research studies concentrates on the dependence of individual components.
Second, Insufficient attention is paid to sustainability. Existing literature generally looks at
short-term (e.g., student performance) impacts but not longer-term skill development and
adaptability. Third, Teacher readiness and professional development are neglected to an extent.
Teachers are at the frontline of implementing innovative pedagogy; however, many teachers
do not possess the requisite skills. Fourth, Artificial Intelligence ethical issues must be
incorporated into digital literacy as a priority. This poses difficulties in advocating for
appropriate and ethical technology use.

Contribution of the Present Study

Through the investigation of an innovative pedagogical framework that integrates
artificial intelligence (Al) and blended learning for sustainable digital literacy education, this
study fills the gaps identified. The focus of education technology is on aligning technology
with pedagogy for effective learning. The research introduces a perspective of sustainability
that emphasizes long-term skill development and adaptability. It also considers the necessity
of teachers and provides implementation suggestions. Combining these contributions is
important for theoretical and practical fields.

Theoretical Framework

Figure 1 shows the theoretical framework of this research, which is based on Social
Constructivism, TPACK, and Connectivism. These theories provide a full framework for
understanding the development of digital literacy through Artificial Intelligence-integrated
blended learning. According to Social Constructivism, social interaction, collaboration, and
negotiation are fundamental for learning activities. In blended learning environments, students
interact with peers and teachers physically as well as digitally. This encourages the growth of
critical thinking and problem-solving skills.

Mishra and Koehler's TPACK (2006) describes the relationship between technology,
pedagogy, and content knowledge. It helps teachers to use various digital tools in their teaching
through the framework. This study uses the TPACK framework to identify how Al can be
integrated into teaching and learning. Connectivism, as introduced by Siemens in 2005, refers
to learning within digital networks. It highlights the necessity to retrieve and associate
information on digital platforms. The digital is particularly the nature of knowledge which
makes this theory particularly relevant in digital literacy. The assumption of being active,
situated, and technology-mediated essentially distinguishes these 3 theoretical approaches.
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They assist in creating new teaching methods that incorporate artificial intelligence and
blended learning.
Figurel: Theoretical Framework
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As literature suggests, digital literacy, artificial intelligence (Al), and blended learning
are essential. An integrated and sustainable pedagogical framework is lacking in research. We
need models that align our tools with our educational goals and address long-term learning
outcomes. The proposed framework, as an extension of existing research, integrates Al and
blended learning for the sustainable digital literacy initiative. Gaps in the literature can be
addressed, and it shows practical implications for educators and policymakers.

Methodology
Research Design

The study's research design, which is mainly qualitative in nature, aimed at exploring
and building an inventive pedagogical framework for sustainable digital literacy education
through Al-integrated blended learning approaches. Given that the study intended to
understand participants lived experiences, perceptions, and practices and not measure them, a
qualitative approach was chosen for the research. The researcher of this study assumes social
construction and context-dependence of knowledge in an interpretivist paradigm (Creswell and
Poth, 2018). To permit an in-depth and holistic analysis of the phenomenon that is over the
counter, the researchers adopted a case study design. The context of the paper is drawn from
the University of Narowal, which regularly uses blended learning practices and digital tools in
real-life situations. The study was designed as a case study to enable an examination of real-
life pedagogy, technology, and learner experiences (Yin, 2018).
Research Setting

The experiment was conducted at the University of Narowal, Pakistan. Several
departments at the university have adopted digital learning platforms and blended teaching
approaches. The environment enabled the researcher to reach an audience made of users of Al-
supported tools, which included learning management systems, automated feedback, and
digital collaboration tools.
Population and Sampling Strategy

The research utilized the qualitative method through semi-structured interviews of
faculty members and undergraduate students at the University of Narowal. The participants in
the study were faculty members and students of the four Departments of Social Sciences,
namely Education, English, Mass Communication & Media (MCM), and Psychology. The
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participant's experienced blended learning and Al-integrated digital tools were selected using
purposive sampling technique. Table 1 shows the final sample comprises n=24 students and
n=12 faculty. Six students and three faculty members were picked from each of the departments
to give diversity to the academic and experience. Each participant was individually subject to
a semi-structured interview, which resulted in n=36 interviews. The sampling and data
collection techniques facilitated a thorough investigation of the participants’ experiences and
perceptions of Al-integrated blended learning for digital literacy education.

Table 1 presents a professional table based on your qualitative research design, showing the
population, sample, and interviews

Population and Sample (Students & Number of
Department .
Faculty) Interviews
Education 6 students, 3 faculty 9
English 6 students, 3 faculty 9
Mass Communication & Media
(MCM) 6 students, 3 faculty 9
Psychology 6 students, 3 faculty 9
Total 24 students, 12 faculty 36
Data Collection

The study primarily employed the semi-structured interview method of collecting data.
Through this method, we ensured that there was enough room to cover everything. Discussions
with the participants provided enough knowledge on their experiences and beliefs regarding
digital literacy and Al-integrated learning.
Interview Instrument
The interview guide was prepared according to the objectives and existing literature. The guide
is composed of open-ended questions grouped into 10 sections.

e Awareness of digital literacy and its value.

e Experience with Integrated Blended Learning and Artificial Intelligence.

e The teaching and learning are thought to be impacted in this way.

e Implementation has many challenges and barriers.

e Suggestions for developing teaching practices.
To check the content validity of the interview schedule, two educational research experts
examined it. A faculty interview was conducted by the researcher to refine the questions.
Data Collection Procedure
The data collection was done over a span of five weeks. It is Essential to follow the Process.
Through personal visits, participants were contacted.
The study's objective has been elucidated clearly.
Informed consent was obtained in writing.
Interviews were arranged at a suitable time and place.
Every interview had a duration of 30 to 45 minutes.
All interviews were audio recorded with permission.

7. Field note-taking enabled capturing contextual factors and non-verbal displays.
The interviewer performed verbatim transcriptions of the recordings after every interview. The
transcripts were double-checked by the researcher for correctness.
Ethical Considerations

The study always followed ethical principles. The subjects were fully informed of their

voluntary participation and their right to withdraw at any stage. All participants were given
pseudonyms to protect confidentiality. The information was kept in a safe place and only used

S
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for academic purposes. The experiment followed ethical standards for educational research
(Creswell and Poth, 2018).
Data Analysis Procedure

Manual thematic analysis was used to analyze the qualitative data. This method was
chosen because it enables systematic identification and analysis of patterns within data (Braun
and Clarke, 2006). The analysis process followed six stages
Familiarization with data through reading transcripts multiple times.
The initial coding is the process of identifying the text in the form of meaningful units.
Organizing codes into groups that share a similar meaning.
Creation of themes that captured important patterns.
Evaluation and adjustment of themes for consistency.
Defining and naming impactful themes for an end.
The codmg was carried out manually to get a deep engagement with the data. The analyst
maintained a coding journal where he kept records of the decisions made and reflections on
analysis.
Trustworthiness of the Study

The study ensures trustworthiness based on established qualitative criteria. Building
credibility took prolonged engagement with participants and member checking. Interviewees
were allowed to revise their answers in a subsequent turn. Using detailed documentation of the
data collection and analysis procedures ensured reliability. With an audit trail kept of coding
decisions and theme development, conformability was supported. Transferability was aided by
a detailed description of the research context and participants to enable readers to adjust the
applicability of the findings to conditions different from the study (Lincoln and Guba, 1985).
Data Analysis and Findings

The thematic analysis on qualitative data was done manually. The University of
Narowal interviewed 12 faculty members and 24 undergraduate students for the study.
Repeated readings of the transcripts helped in gaining orientation with the data. Similar codes
were categorized, and the first set of codes was generated. The classification of the categories
into themes and sub-themes answered the research question. The findings of the analysis
resulted in four major themes that described the essential features of an innovative pedagogical
framework for digital literacy education.
Results are discussed under three questions as follows.
RQ1: What are the key components of an innovative pedagogical framework for sustainable
digital literacy education?
Theme 1: Integration of AI-Supported Learning Tools

Participants often stressed the importance of the use of Al tools in teaching. Al-based
platforms support personalized learning, auto-feedback, and efficient learning management.
Sub-theme 1.1: Personalized Learning Support

According to faculty, Al tools allow teachers to personalize their guidance to the
students. Such tools would diagnose individual learning requirements and prescribe
appropriate learning aids. One faculty member stated, “Al powered platforms give insights into
student learning patterns. We can widely identify flaky areas and guide the students with
particular learning material"
A student contributor expressed a comparable experience: "When the system automatically
suggests readings and quizzes, I gradually improve my digital skills instead of seeking help."
Sub-theme 1.2: Automated Feedback and Assessment

Participants noted that automated responses helped students to engage with online
learning spaces. Users received instant responses for continuous learning through Al tools. One
instructor explained: “The feedback system powered by Al can lessen our load and offer
students instant responses. It enhances the efficiency of future learning.”

R
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A student participant explained, “When we submit our assignments online, we get timely
feedback which helps us to know our mistakes and improve further”
Theme 2: Development of Critical Digital Literacy Skills

According to the participants, digital literacy must be more than computer skills. They
emphasized the need for critical thinking, responsible use of information, and ethical digital
conduct.
Sub-theme 2.1: Critical Evaluation of Digital Information

According to the faculty, students must learn to assess online content appropriately.
Students must learn to verify the authenticity of the information available on digital platforms.
As one participant explained, "Students use doses of online content without checking
authenticity.”" “Digital literacy is not just about using apps, software or online platforms"
A participant says that: "Prior to taking this course, I used to replicate information from
various websites." Currently, I have learned how to check sources and compare data"
Sub-theme 2.2: Ethical and Responsible Technology Use

There is a need to be ethically aware in digital spaces. Problems related to plagiarism,
misinformation, and responsible communication were seen as important aspects of digital
literacy. One faculty member stated, “Digital literacy education must also teach ethical use of
technology. Students must learn about the repercussions of plagiarism and misuse of
information”
Theme 3: Collaborative and Interactive Learning Environment

According to participants, collaboration and interaction are the key constituents of
innovative pedagogy. Students’ opportunities to interact with their peers and teachers online
were made possible by blended learning environments.
Sub-theme 3.1: Online Collaboration and Peer Learning

Students say online discussion forums and collaborative assignments were helpful.
Digital platforms prompted the influx of ideas and participation.
According to one student, " Group discussion helps in exchanging ideas on the learning
platform. Sometimes we learn from classmates more than from textbooks"
According to a staff member, “Collaborative digital tasks develop problem-solving abilities of
students. This will further allow them to develop their communication skills and digital
competence.”
Sub-theme 3.2: Interactive Digital Learning Activities

According to participants, online quizzes, simulations, and multimedia presentations
have increased student engagement significantly. One instructor explained, “When we employ
digital interactive tools in class, the students show greater interest due to their participation”
Theme 4: Sustainable and Adaptive Learning Practices

The last theme supported the need for sustainability in digital literacy education.
Participants stated that learning frameworks should support long-term learning skills and
adaptability.
Sub-theme 4.1: Continuous Skill Development

Faculty Members state that digital literacy should be developed often. Undergoing rapid
technological change necessitates that students to re-skill. A participant said, "Digital
technologies are changing rapidly. Framework for teaching must encourage introspection and
flexibility”
Sub-theme 4.2: Teacher Professional Development

Teacher training came out as an element of digital literacy education that needs
sustainability. To effectively incorporate Al tools into their teaching, teachers must develop
digital competencies. One instructor explained, “Teachers require consistent training in digital
technologies. It is not easy to implement new methods of teaching without training.”
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RQ2: How does Al-integrated blended learning influence students’ digital literacy
development?
Theme 1: Enhancement of Technical and Operational Skills

According to the participants, blended learning with the use of Al enhanced students’
digital skills. Students felt much more confident submitting assignments online and using Al-
based applications.
Sub theme 1.1: Improved Use of Digital Platforms

According to students, their technical skills were enhanced by the routine use of LMS
and Al One student stated, "Prior to learning Al use, I had trouble using online platforms. [
can easily submit my assignments, access the learning materials and use the tools"
A faculty member shared, “Students have grown more familiar with digital systems. They take
charge of their own learning tasks"
Sub-theme 1.2: Development of Problem-Solving Skills

Students learned to deal with technical problems and adapt to new tools as mentioned
by the participants. As per a student, "When I face problems with online tools, I will try to solve
them. My confidence in using technology has greatly improved"
Theme 2: Improvement in Cognitive and Critical Thinking Skills

The use of blended learning involving Artificial Intelligence enhanced the critical
thinking and evaluation ability of students. Students were encouraged to scrutinize the content
instead of just memorizing it, highlighting the participants.
Sub theme 2.1: Critical Evaluation of Information

The faculty members can assess the quality of digital information the students have
learnt. A single educator claimed, "Now students are more conscious about checking the source
before taking online. They evaluate different sources before using information."
A learner added, "I no longer trust every website now. “I check multiple sources before using
information in assignments.”
Sub theme 2.2: Independent Learning and Decision Making

Students became more independent learners, reported participants. Although there was
guidance from the Al tools, it was the students who had the final say. One of the faculty
members was explaining: “Al tools advice students, but decision-making is still in their
hands.” This enhances the skills of independent learning"”
Theme 3: Increased Engagement and Interaction

Participants described that blended learning with artificial intelligence made the lessons
more engaging. Students involved took part in several activities online and face-to-face.
Sub theme 3.1: Active Participation in Learning

Students are more engaged with interactive multimedia digital learning tools. As one
student stated, “Participating in online quizzes makes learning interesting. I've gained a
teacher whose emotions matter" A professor noted, “Digital tools lead to more student
engagement. They may ask questions and hold discussions"
Sub theme 3.2: Collaborative Learning Experiences

According to the participants, blended learning allows for collaboration through
discussion forums and group work. A student said, "We cooperate with one another on digital
platforms. We can obtain knowledge from our colleagues and improve together"
Theme 4: Development of Feedback and Self-Regulation Skills

Al-enabled systems gave instantaneous feedback to the learners, which helped them to
monitor their progress and modify their learning strategies.
Sub theme 4.1: Immediate and Continuous Feedback

Students appreciated the instant response from the Al tools. As per one student: “When
I receive fast feedback, I realize my errors and quickly fix my work" A faculty member stated:
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"Feedback systems that use artificial intelligence. School heads may use their discretion and
the availability of viable technology"
Sub theme 4.2: Self-Monitoring and Learning Control

Students become responsible for their own learning, reported the participants.
According to one instructor: "Students monitor their advancement through digitized systems.
This gives them control over their learning”
Theme 5: Awareness of Ethical and Responsible Use of Technology

The experiment participants indicated that the integrated Al blended learning increased
students’ awareness to ethical issues.
Sub-theme 5.1 Understanding of Academic Integrity

The learners were informed about plagiarism and the proper use of digital resources.
According to one student: "I know how to avoid plagiarism and use references well"”
Sub-theme 5.2 Responsible Digital Behavior

Some faculty members said that is essential to communicate and behave responsibly
online. According to one participant: "Pupils are more careful about what they say online. They
realize the need to be cordial”

RQ3: How can a sustainable and practical framework be designed for effective
implementation in educational settings?
Theme 1: Structured and Flexible Pedagogical Design

Participants stressed the need for a transparent and good framework. Flexibility
likewise must be consonant with different subjects and learning contexts as appropriate.
Sub theme 1.1: Clear Instructional Planning

A focused learning objective in each class would help students learn more and make
effective use of digital teaching tools. A member of the faculty stated: "4 solid framework must
state clearly the digital skills students’ needs to achieve and how Al tools will help them do
this" One other participant clarified: "Technology usage becomes haphazard without proper
planning. Each lesson should require structured guidance"
Sub theme 1.2: Flexibility and Adaptability

Participants remarked that the framework must be flexible to technologies and student
needs on campus. An instructor said: " Technology changes regularly. Teachers should be
provided with framework to modify tools and methods easily"
A student included: " Students learn in different ways. The system has to offer the option to
learn at our own pace"
Theme 2: Continuous Teacher Training and Support

Teacher readiness was identified to be an important factor for implementation.
Individuals pointed to the need for Continued Professional Development.
Sub theme 2.1: Professional Development Programs

The faculty emphasized the necessity of regular training on artificial intelligence (Al)
tools and blended learning. One participant noted that “Teachers need appropriate
competence to use Al tools effectively. It is challenging to apply any new techniques without
training.” One other teacher said, “The system should include workshops and training
sessions to update its teachers”.
Sub theme 2.2: Institutional Support
Participants stated that institutions must provide technical and administrative assistance.
One of the faculty members stated, “Universities should offer invaluable technical support and
tools. Teachers are unable to do it all”.
Theme 3: Access to Digital Resources and Infrastructure

Participants were able to identify access to technology as being key to sustainability.
Implementation becomes a challenge without assets.
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Sub-theme 3.1 Availability of Digital Tools

As per Student and Teacher rules, UNSW must ensure accessibility of certain social
platforms. One student decried, “There are times when we can’t get proper education, internet
problems hamper us, help us. “According to a faculty member, "Institutions must provide all
students with the necessary digital equipment"
Sub theme 3.2: Technical Infrastructure and Support Systems

Participants gave a focus on a strong technical system with maintenance. According to
one participant, "Technical problems can hinder education. We need a support system to help
us find solutions"
Theme 4: Integration of Assessment and Feedback Mechanisms

Participants stressed the importance of persistent evaluation and feedback for a
sustainable framework.
Sub theme 4.1: Continuous and Formative Assessment

According to faculty members, assessment must remain integrated and continuous and
be properly digital. According to one instructor, "Assessment ought not to be restricted to
examinations. Digital tools have the power to continuously monitor students"
Sub theme 4.2: AI-Supported Feedback Systems

Participants focused on the AI role providing timely, personalized feedback. An
individual student commented: "When we get immediate feedback, we can improve ourselves
and remain motivated"
Theme 5: Focus on Sustainability and Lifelong Learning

Participants emphasized that the framework should encourage long-term learning and
adaptability.
Sub theme 5.1: Development of Lifelong Learning Skills

The faculty members emphasized the need to prepare students for lifelong learning. As
revealed by one participant, "4 framework should also prepare students to learn beyond school
and make them future-ready students"
Sub theme 5.2: Ethical and Responsible Use of Technology

Participants advocated for the need to include ethics in the framework. An instructor
presented an explanation: "Students should be taught proper use of technology. This aspect
holds great significance in sustainability"
Discussion

This study aims to develop a new pedagogical framework for sustainable digital literacy
learning through Al-integrated blended learning. The discussion integrates the qualitative
findings with research objectives and theories underpinning Social Constructivism,
Technological Pedagogical Content Knowledge, and Connectivism. The analysis shows how
Al-integrated blended learning environments help develop digital literacy, apart from
discussing how to design a framework for sustainability as far as higher education is concerned.
Integration of AI and Pedagogical Practices in Digital Literacy Development

The results demonstrated that the implementation of artificial intelligence in blended
learning contributes to students’ digital literacy development. Regular improvement in
technical skills, critical thinking and self-regulated learning was reported by participants. The
first objective was to find the key components of an innovative pedagogy. The above findings
comment on this closely. The results strongly support the theoretical framework of the TPACK
proposed by Mishra and Koehler in the scholarly aspect. Research indicates that students’
digital literacy skills will develop effectively when the “what” (pedagogy), the “how” (subject
content) and, the “what with” (technology) are integrated. According to faculty members, Al
tools enable personalized learning by providing adaptive content and real-time feedback.

The findings also indicated that the Al-supported system enhances students’
independent interaction with digital technologies. The confidence of the students to use the
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platforms and solve technical problems and track their learning increased. This illustrates a
more comprehensive view of what is meant by digital literacy and what competencies it
encompasses, which is much more than being able. According to the existing literature,
intelligence mechanisms of Al can enhance the effectiveness and engagement of learning. Al
has the potential to support personalized and adaptive learning environments. The current
research builds upon previous work by demonstrating how learning for sustainability can be
advanced through a structured pedagogical framework embedding artificial intelligence.
Blended Learning as a Catalyst for Engagement and Collaborative Learning

The findings underscore the importance of blended learning in enhancing the
engagement and collaborative learning of students. The combination of traditional face-to-face
instruction and online activities is interactive in nature. Students engaged in discussions, group
activities, and digital tasks to develop effective communication and collaboration skills. People
learn through experience and interaction with other people, according to the social
constructivist theory. The use of blended learning environments in this study allowed students
to create knowledge through interaction with other students and other interactions. Through
consistent communication and sharing of ideas on online platforms, their learning outcomes
improved. Interactive digital content such as quizzes, discussion boards, and other multimedia
content increased the motivation and engagement of the students.
Development of Higher Order and Ethical Dimensions of Digital Literacy

The study contributes to the existing literature with its focus on the cognitive and ethical
aspects of digital literacy. Participants stated that blended learning environments with
combined use of Al encourage students to critically evaluate the credibility of the information
they find online, check out sources, and act appropriately. These findings achieve the second
research objective concerning the impact of blended learning that utilizes artificial intelligence
on digital literacy development. The results are consistent with the Connectivism perspective
from theory, which refers to the ability to connect to digital networks and assess data.

According to the students involved in this research, students can access various sources,
evaluate their authenticity, and act. Just like conventional programs, traditional media are
intended to impart educational values. In addition, the finding indicates that digital literacy
education requires consideration for ethical awareness. During the discussion, the participants
raised issues of plagiarism, data privacy, and communication. These factors are essential for
the sustainability of digital literacy education and meeting societal demands. When the aspects
of ethics are built into educational planning, it becomes more relevant to the present-day
context.
Designing a Sustainable and Practical Pedagogical Framework

The findings help elucidate what the practical pedagogical framework ought to look
like when it is sustainable. With a view to securing a reliable evaluation of the efficacy of the
implementation, the participants investigated the instructional design, the continuous teacher
professional development, access to digital resources, and the link between test and feedback.
These elements fulfill the third research objective directly. A fundamental part was structured
pedagogical design. According to the participants, the learning objectives must be clear. In
addition, the instruction should be in line with the set objectives. Ultimately, Al tools should
be gradually integrated. The TPACK framework emerges as an important guiding framework
for technology integration. According to a 2016 study, the use of technology in teaching
requires TPACK (Technology, Pedagogy, and Content Knowledge). Professional development
of teachers is seen as essential. Participants reported that usability was often limited by a lack
of training and technical know-how. The findings of the current research paper discussed herein
support previous findings regarding Continued Professional Development (CPD) in
technology-rich education.

A viable framework must therefore include ongoing training programs and institutional
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support systems. Also, digital infrastructure access was another factor. Participant cited
challenges of internet connection and availability of devices. In this way, the use of new
methods of teaching may be hampered. Equal access to technologies for all is thus essential in
making a digital literacy education environment-friendly for all.  Evaluation and
recommendations were also given a high priority. Al-powered feedback systems are useful in
real-time monitoring of learners and feedback generation. The self-regulated learning and
academic performance have improved because of this. The framework suggests that formative
assessment will improve learning outcomes over long periods of time.

Alignment with Theoretical Framework

The theoretical framework selected for the study is highly supported by the findings.
Social Constructivism describes how blended learning is collaborative and participative.
Students engaged in meaningful learning through interaction and shared experiences. TPACK
is an effective way of technology integration in teaching. The research stressed that the
effective use of Al tools depends on the teacher’s capacity to combine technological knowledge
with the pedagogical and substantive knowledge of discipline. This integration is key to the
design of coherent pedagogic structures. Connectivism explains how learning takes place in
the digital age. With the help of Al tools and online platforms, students were able to access,
connect, and evaluate information across online networks. The evolving nature of knowledge
in the digital age is reflected in it in addition to adaptive learning strategies.

Implications for Practice and Research

The findings of this study will shed light on education in practice and policy.
Institutions should adopt a structured framework for integrating Al blended learning with a
view to enhancing digital literacy. Teacher training programs need to focus on digital
competencies along with pedagogical strategies to be able to use technology. Policymakers
must invest in sufficient digital infrastructure and give equal access to all. The sharing of
resources for education will be equal and reduce disparity. Besides, future studies could assess
the long-term impact of the Al-enabled pedagogical framework on students' learning and
educational sustainability. Research found that the use of Artificial Intelligence integrated
blended learning could enhance digital literacy. According to experts, to develop digital
literacy, one should integrate technology, pedagogy, and the learning process in an effective
manner.

The proposed framework presented in Figure 2 encompasses the amalgamation of
technical, cognitive, and ethical dimensions of digital literacy with emphasis on sustainability
and adaptability. The study proposal accomplished all research goals, which were to identify
the elements of the framework, the effect of integrated blended learning through Al, and to
give applicable recommendations for the implementation of the same. The utility of the
research is enhanced when the findings and theoretical knowledge are mutually supportive.
The argument for sustainable digital literacy education that carefully plans for future needs,
offers constant support, and aligns technology with pedagogy is presented. The importance of
technology of Al integrated blended learning in the modern education system is promising.

Figure 2: Sustainable Digital Literacy through Al-Integrated Blended Learning
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Conclusion

This study focuses on how the innovative pedagogical framework for sustainable digital
literacy education through an Al-integrated blended learning approach can be developed. The
study investigated components of a framework: the effect of digital literacy development of
students through Al-integrated blended learning, and strategies for practical and sustainable
implementation. Through qualitative data collected via semi-structured interviews with twelve
faculty members and twenty-four undergraduate students, and analyzed using thematic
analysis, the study generated in-depth insights into both pedagogical and technological
dimensions of digital literacy education.

A sustainable and functional pedagogical framework must integrate a multitude of
elements that are interdependent. The planning of instruction in a structured manner emerged
as a key requirement so that learning outcomes are clearly defined and there is coherence
between Al tools, blended activities, and content knowledge. The designed framework must
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adapt to changing technologies and the needs of a varied student community. However,
flexibility and adaptability are equally important. Successful implementation depends a lot on
continuous teacher training and institutional support. Thus, it shows that teacher training can
empower learners to make successful use of Al and blended learning.

Access to digital resources and infrastructures will be a critical component of
sustainability, allowing all learners to engage equitably with digital solutions. The research
further emphasized an assessment and feedback mechanism that is integrated in a manner to
provide personalized feedback for self-regulated learning with the use of Al-enabled systems.
Most importantly, the participants call for an understanding of digital literacy that transcends
technical skill but includes cognitive, ethical, and lifelong learning competence. It is important
to be ethical, technological, and critical while creating anything to ensure long-term
sustainability and relevance to society. Research findings are aligned with adopted theories and
their objectives. Social Constructivism states that collaboration and interaction are key to
blended learning. TPACK is a framework that prescribes effective integration of pedagogy,
content, and technology; connectivism captures the use students make of their digital networks.
The use of these frameworks facilitates the design of an all-encompassing pedagogical
framework dealing with the technical, cognitive, ethical, and pragmatic aspects of digital
literacy education.

The outcome of this research study is the implementation of blended learning using
Artificial Intelligence. It helps students get motivated, engages them in their learning, and
makes them think critically. Additional findings revealed that adequate planning, teacher
readiness, institutional support, and strong technology can hinder successful implementation.
The innovative pedagogical approach requires these elements to be effective and successful.
This research will affect education practice, policy, and further research. Educational
institutions should build systems of Al and blended learning pedagogy and train and support
the teachers continuously. Policymakers are responsible for ensuring equitable access to digital
resources for all. Future researchers could expand this research to frameworks involving Al
that contain these learning outcomes. A follow-up study could examine the implementation of
a similar framework at various institutions. Finally, longitudinal studies could examine
students’ levels of digital literacy and lifelong learning competencies. The research provides
evidence of an innovative, sustainable digital literacy pedagogical framework to deliver
teaching and learning using Al-enabled technologies and blended learning. Through the
alignment of technologies and pedagogies, ongoing teacher support, equitable access and the
integration of ethical and cognitive skills, schools can effectively and sustainably develop
students’ digital literacy. This research is a practical guide for teachers to improve the digital
skills of learners. The modern teaching and learning innovations are also ensured to continue.

Recommendations

1. Educational institutions should adopt Al tools in blended learning environments
purposefully. Tools like adaptive learning systems, automated feedback systems, digital
simulations and the like need to align with the learning objectives to develop students’
digital literacy skills.

2. Faculty should be provided with ongoing training programs to continually strengthen
their digital capabilities. To deliver experiential learning, teachers must be equipped to
use Al-enabled technology, facilitate blended learning, and ensure student engagement
in online and face-to-face settings.

3. Institutions must focus on infrastructure development and make available equal access
to high-speed internet access, software, and devices. Ensuring equitable access to Al-
integrated smart classrooms will help reduce the digital divide and equip all students.

4. Curricula ought to include modules on ethical use of technology, data privacy, digital
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citizenship, and evaluation of digital information. As a result, students gain the digital
literacy capabilities of responsible, sustainable, and reflective usage.

5. Al-powered assessment tools must be employed so that personalized feedback and
tracking of students’ progress can be done. The support of self-regulation is possible
through regular formative assessments, detection of areas of improvement, and
sustainability of education in digital literacy.
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