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Abstract

This study explores the integration of artificial intelligence (Al) applications in educational settings
highlighting the challenges and opportunities in Pakistani higher education Al has the potential to transform
personalized learning, create professionalism, and provide teach- ing practices have improved. But its
effective integration requires addressing industry gaps, providing appropriate teacher training, and guiding
ethical considerations of data privacy Based on Jean Piaget’s constructivist theory (1980), the study examines
how learning envi- ronments aided by Al influences intellectual development and educational outcomes. Qual-
itative methods, including open-ended questionnaires and semi-structured interviews, were employed to
gather insights from educators and students at Quaid-e-Azam University. The- matic analysis identified key
barriers to adoption of Al and strategies suggested strategies for effective implementation for an effective
learning experience. This research provides practical guidance for educators and policy makers aiming to
harness the power of Al to create a just and effective educational environment in Pakistan.

Keywords: Innovation, Artificial Intelligence, E-learning, Teaching, Learning

1. INTRODUCTION:
The integration of artificial intelligence (Al) into educational settings marks a paradigm

shift in how teaching and learning is conceptualized and practiced. Rapid technological ad-
vances in recent years have transformed educational transformation around the world, driven
even more by the unprecedented challenges posed by the COVID-19 pandemic. This session
highlighted the important role that digital tools, including Al, play in enabling distance
learning and improving educational outcomes. Al technologies such as TensorFlow, Azure,
Watson, and Amazon’s Web Services have emerged as essential components of Learning Man-
agement Systems (LMS), providing seamless communication between instructors and stu-
dents, and facilitating administrative tasks Personalization, analysis of student-performance

*Corresponding author. Email address: faizp057@gmail.com ( Faiz Ullah)

data, and implementation of are empowered with adaptive learning strategies tailored to
individual needs (Abulibdeh, Zaidan, & Abulibdeh, 2024; Jackson, 2024).

The use of Al in education extends beyond strategic planning, solving key educational
challenges by infusing traditional teaching methods with advanced analytics and machine
learning algorithms. This approach enables teachers to gain deeper insights into students’
learning processes, identify areas for improvement, and adjust instructional strategies ac-
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cordingly. Furthermore, Al increases the accessibility and inclusiveness of education by
providing personalized learning experiences that match learning styles and abilities (Alier,
Garcia-Pefialvo, & Camba, 2024; Nawaz). But the widespread adoption of Al in education
also raises ethical considerations about data privacy, algorithmic bias and equality.

1.1. Background and Context: Overview of Al in Education

Artificial intelligence (Al) has emerged as a major force in transforming educational
practices in Pakistan. Technologies included in the historical perspective 1960 are focused
on the computer instruction for communication instruction module mainly in the accidental
apparatus and research in the scope.

Contemporary trends in the adoption of Al in Pakistani education highlight the shift
towards personalized learning environments. Al-powered tools such as intelligent tutoring
systems (ITS), adaptive learning technologies, and robust learning management systems.
(LMS) are designed to meet the needs of individual learners, providing personalized support
and information (Holmes et al.). , 2019). Platforms such as Coursera and Duolingo exem-
plify this trend by using Al algorithms to automate learning recommendations and create
language learning strategies based on user data and performance metrics These innovations
signal the adoption of Al atom and increasingly embedded in the educational environment.

In Pakistan, the integration of artificial intelligence (Al) into education brings forth
a range of challenges and considerations alongside its transformative potential. Ethical
concerns, including data privacy, algorithmic bias, and addressing the digital divide, are
paramount to ensuring equitable access and fair opportunities for all students (Selwyn,
2016). Safeguarding student data and mitigating biases in Al algorithms are crucial steps
toward fostering an inclusive learning environment that benefits every learner. Furthermore,
as Pakistani educational institutions increasingly adopt Al technologies, there is a pressing
need to strike a balance between innovation and ethical responsibility. While Al offers op-
portunities to enhance teaching effectiveness and student engagement, careful consideration
must be given to minimize potential risks such as over-reliance on technology or unequal
access to Al-powered resources. It is essential to approach Al implementation with a critical
lens that prioritizes educational equity and student welfare. Ongoing research and collabora-
tive discussions play a pivotal role in shaping the future trajectory of Al-enhanced education
in Pakistan. By addressing ethical concerns, fostering dialogue among stakeholders, and pro-
moting responsible Al use, Pakistan can harness the full potential of Al to create inclusive
and effective learning environments tailored to the needs of diverse student populations.

1.2. The purpose of the study

Integrating artificial intelligence (Al) into educational settings in Pakistan faces a mul-
tifaceted challenge. Despite Al’s ability to improve inclusive learning, automate adminis-
trative tasks, and improve instruction, many institutions, especially those in low-income or
rural areas is faced with major obstacles such as lack of services and lack of resources. In
addition, a lack of professional development and comprehensive training for teachers hinders
the effective use of Al technology in the classroom, limiting its impact on student academic
achievement Ethical considerations, including data privacy issues and algorithmic biases are
included, further complicating the adoption of Al in education. Addressing these challenges
requires a concerted effort by policymakers, educators, technologists and researchers to pro-
vide students with supportive policies and programs that promote responsible, inclusive and
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ethical use of Al all in Pakistan have benefited.

1.3. The significance of the study

The importance of this research in the Pakistani context lies in its potential to signif-
icantly impact educators, policymakers and technologists by providing actionable insights
and practical guidance for integrating artificial intelligence (Al) into the educational environ-
ment on various issues Policymakers will benefit from a deeper understanding of the barriers
and drivers to the adoption of Al in education, to enable the development of supportive
policies and programs to ensure equitable Al-developed learning opportunities in Pakistan
all. Additionally, technologists will gain valuable insights into the specific educational needs
and challenges in the Pakistani context, which will guide the development of Al applications
that better align with local educational goals and priorities. Finally, by bridging the gap
between theoretical considerations and practical applications, this study aims to contribute
to the creation of effective, efficient and equitable educational environment in Pakistan.

1.4. Objectives of the Study:

a. To identify the key concepts underpinning the application of Al in education within
the Pakistani context

b. To explore the practical use of Al in teaching and learning in Pakistani educational
settings

c. Toassess the effectiveness and challenges specific to Al implementation in educational
applications in Pakistan

1.5. Research Questions:
What are the key theoretical frameworks guiding the use of Al in education, particu- larly in
Pakistani educational contexts?

. Howare Al applications currently being used inteaching and learning envi- ronments in Pakistan?
. What are the perceived benefits and challenges of using Al in education from the

perspectives of educators and students in Pakistan?

2.1. Theoretical Framework

Since the course has already been completed, we can consider the application of Jean
Piaget’s constructivism (1980) theoretical framework in "Bridging Theory and Practice: Al
Applications in Learning and Teaching." Jean Piaget’s constructivist theory emphasizes that
individuals actively construct their understanding and knowledge through interaction with
their environment. This framework provided a foundational lens through which to explore the
integration of Al applications in educational settings, highlighting a number of key principles
relevant to the objectives of the study.

First, the theory of active learning was central, focusing on how students actively engage with Al
tools and technologies to shape their understanding. This active role is important in investigating
how Al-supported learning environments affect students’ interactions with educational materials
and their cognitive development.

Second, applying Piaget's concepts of schemas and assimilation to understand how information
from Al-driven learning experiences is organized and interpreted The study examined how Al
tools help to modify and modify those perspectives this program, and allows students to add new
skills to existing programs. Furthermore, theories of adaptation and accommodation were needed
to explore how teachers and students change their teaching and learning strategies when using Al
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technologies This ongoing adaptation process informed by feedback from Al systems is essential
in improving teaching practices and student learning outcomes. Likewise, although Piaget
focused primarily on individual learning processes, the study also recognized the importance of
interpersonal communication facilitated by Al.

1. LITERATURE REVIEW

Artificial intelligence (Al) in education is grounded in several key theoretical frameworks
that guide its application and efficacy. Constructivism, as posited by Piaget (1970),
emphasizes active learning through experience and reflection. Al tools, such as intelligent
tutoring systems, align with constructivist principles by providing personalized learning
experiences that adapt to the individual needs of students. These systems enable learners to
construct knowledge through interaction with Al-driven content tailored to their current
understanding and learning pace (Dillenbourg, 2016).

Connectivism, proposed by Siemens (2005), highlights the importance of networks and
connections in the learning process. Al applications leverage this theory by facilitating
interconnected learning environments where information is dynamically shared and
constructed. For example, Al-driven learning platforms utilize algorithms to connect students
with relevant resources, peers, and expert knowledge, thereby fostering a networked
learning experience. This aligns with the idea that learning occurs through the creation and
traversal of connections within a network (Siemens, 2005).

Adaptive learning theories, such as those developed by Corno and Snow (1986), focus on
customizing educational experiences to meet individual learners' needs. Al technologies
excel in this domain by analyzing vast amounts of data to deliver personalized learning
pathways. These adaptive systems adjust the content, pace, and complexity of lessons based

on real-time assessments of student performance, thereby enhancing engagement and
improving learning outcomes (Kay & Knaack, 2009).

1.1. Al Applications in Education

The integration of Al in education has led to the development of various tools and
technologies aimed at enhancing learning and teaching processes. Intelligent tutoring
systems (ITS), such as Carnegie Learning's MATHia, provide individualized instruction by
adapting to each student's learning style and pace. These systems use Al algorithms to
diagnose learning gaps and offer targeted interventions, significantly improving student
performance and engagement (Koedinger et al., 2013).

Adaptive learning platforms, like DreamBox and Knewton, utilize machine learning to
tailor educational content to individual learners. These platforms continuously assess
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student performance and adjust instructional material accordingly, ensuring that each
student receives a personalized learning experience. The adaptive nature of these systems
helps in addressing diverse learning needs and promoting mastery of subjects (Pane et al,,
2014).

Al-driven assessment tools are revolutionizing the way student performance is evaluated.
Tools such as Gradescope and Turnitin employ Al to provide immediate feedback on
assignments, detect plagiarism, and assess student writing. These tools not only streamline
the grading process for educators but also provide valuable insights into student learning
patterns and areas for improvement (Balfour, 2013). Additionally, Al applications like
Coursera and EdX leverage machine learning algorithms to personalize course
recommendations, enhancing the learning experience by suggesting relevant courses based
on individual interests and performance data (Reich & Ruipérez-Valiente, 2019).

1.2. Case Studies and Best Practices

Several case studies highlight the successful implementation of Al in educational settings.
One notable example is the use of Al in the New York City Department of Education's "School
of One" program. This initiative employs Al to create individualized learning plans for
students in mathematics, using data from daily assessments to adjust lesson plans and
provide personalized instruction. The program has demonstrated significant improvements
in student achievement and engagement (Barshay, 2018).

In higher education, Georgia State University has implemented an Al-driven advising
system to improve student retention and graduation rates. The system uses predictive
analytics to identify at-risk students and recommend interventions. Since its implementation,
the university has seen a substantial increase in retention rates and a decrease in the time
required to graduate (Page & Gehlbach, 2017).

Another successful case study involves the use of Al in language learning. Duolingo, an Al-
powered language learning platform, utilizes adaptive algorithms to tailor lessons to
individual learners. The platform's gamified approach and real-time feedback have made
language learning more engaging and effective for millions of users worldwide (von Ahn,
2013). Additionally, the use of Al in personalized learning platforms, such as Smart Sparrow,
has shown to significantly improve student outcomes in higher education. Smart Sparrow
uses adaptive learning technology to create personalized learning experiences for students,
providing real-time feedback and support to help them achieve their learning goals (Khosravi
et al., 2020).

1.3. Challenges and Criticisms

Despite the promising applications of Al in education, several challenges and criticisms
must be addressed. One major concern is the potential for bias in Al algorithms. Al systems
can inadvertently perpetuate existing biases present in the data they are trained on, leading
to unfair or discriminatory outcomes. For example, if an Al-driven assessment tool is trained
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on biased data, it may reinforce existing inequalities in educational opportunities and
outcomes (Noble, 2018).

Data privacy is another critical issue. The extensive use of Al in education involves the
collection and analysis of large amounts of student data, raising concerns about how this data
is stored, shared, and used. Ensuring that student data is protected and that privacy
regulations are adhered to is essential to maintain trust and prevent misuse (Regan & Jesse,
2019).

The digital divide also poses a significant challenge to the equitable implementation of Al
in education. Access to Al-driven educational tools and technologies often requires reliable
internet connectivity and advanced devices, which may not be available to all students,
particularly those in low-income or rural areas. This can exacerbate existing disparities in
educational access and outcomes (Van Dijk, 2020).

Furthermore, there is a growing concern about the potential loss of human interaction in
education due to the increasing reliance on Al. While Al can provide personalized and
efficient learning experiences, it cannot replace the nuanced and empathetic interactions that
human teachers offer. Balancing the use of Al with maintaining meaningful human
connections in education is crucial to ensure a holistic and supportive learning environment
(Selwyn, 2019).

In conclusion, while Al offers transformative potential for enhancing education through
personalized learning, efficient assessment, and innovative teaching methods, addressing the
challenges of bias, data privacy, the digital divide, and maintaining human interaction is
essential. As Al continues to evolve, it is crucial for educators, policymakers, and
technologists to collaborate in developing ethical, equitable, and effective Al applications that
support and enhance the educational experience for all learners.

2. RESEARCH DESIGN:

The research approach adopted for this study was qualitative, aligning with the
exploratory nature aimed at understanding perceptions and experiences of educators and
students at Quaid-e-Azam University concerning Al applications in learning and teaching.
Qualitative methods were chosen to facilitate in-depth exploration of participants'
perspectives and interactions with Al technologies in educational contexts.

2.1. Participants

Participants were selected through random sampling from the Department of Education
and IT at Quaid-e-Azam University, ensuring representation across various demographics
and perspectives. Inclusion criteria required participants to have direct experience with or

exposure to Al applications in educational settings.

2.2. Data collection method
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Data collection methods included the use of open-ended questionnaires to gather rich
qualitative data on participants’ perceptions, experiences, and attitudes towards Al
applications. Additionally, semi-structured interviews were conducted with a subset of
participants to delve deeper into specific themes or insights emerging from the questionnaire
responses.

Data analysis employed thematic analysis to identify recurring themes and patterns
within the qualitative data obtained from both the questionnaires and interviews. The
constant comparative method was utilized to maintain rigor by continuously comparing new
data with previously collected data, refining emerging themes and theoretical insights
throughout the analysis process.

Ethical considerations were paramount throughout the research process. Informed
consent was obtained from all participants prior to data collection, ensuring they were fully
informed about the study's objectives and their rights. Measures were implemented to
uphold confidentiality and anonymity of participants' responses, and to safeguard their
personal data in compliance with ethical guidelines.

This research design effectively facilitated an in-depth exploration of how Al applications
are perceived and utilized in educational contexts at Quaid-e-Azam University, providing
valuable insights into the integration of Al technologies in learning and teaching practices.

3. DATA NALAYSIS AND INTERPRETATION

During the thematic analysis, qualitative data from the questionnaires and interviews
were carefully organized to identify recurring patterns and emerging theories from
participant responses. This process involved an iterative process of coding and recoding, and
enabled a thorough analysis of the data set. Several important themes emerged, providing
insights into teachers’ and students’ perceptions and experiences of using Al in teaching and
learning.

One of the key themes that emerged was ‘perceptions of the role of Al in personalized
learning’ Participants expressed strong views on the potential of Al technologies to tailor
educational experiences to individual needs. For example, one participant asserted, “Al-
powered adaptive learning platforms provide personalized content that traditional methods
cannot match, making the learning experiences relevant and engaging greatly.” This thesis
highlights the potential of Al to transform instructional practices through diverse learning
styles and preferences.

Another important issue identified was ‘Challenges of implementing Al in educational
settings’. Participants continued to voice concerns about the technical support and training
required for effective Al integration. Teachers emphasized the need for continuous
professional development, especially in order to harness the full potential of Al in enhancing
instructional strategies. These challenges highlight the practical challenges associated with
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the use of Al technologies in educational settings, and highlight the importance of
comprehensive support systems and ongoing training programs.

Overall, these thematic entries collectively highlight the transformative effects of Al on
education and acknowledge the subtle challenges that accompany its implementation. The
insights gained from this research offer valuable implications for policymakers, educators,
and technology experts who aim to effectively use Al to enhance learning outcomes and
educational experiences.

4. DISCUSSION
4.1. Linking Theory and Practice: How theoretical frameworks are reflected in
practical implementations

The theoretical framework of constructivism, as articulated by Jean Piaget, provided a
lens through which to understand the integration of Al in educational settings
Constructivism emphasizes active learning, where students build their understanding
through interaction and reflection .. .. In terms of Al applications, this strategy is more in line
with the personalized learning experience facilitated by Al technologies. Participants in this
study emphasized how Al-powered adaptive learning platforms deliver customized
information and content, which is more in line with constructivist principles of knowledge
personalization . . .. This framework demonstrates that Al in education has the potential to
create deep engagement and relevance by adapting to learners’ needs in real time.

However, practical applications also reveal challenges that need to be addressed to fully
realize the benefits of Al in education. Issues such as technical support, training for teachers,
and data privacy concerns emerged as major barriers. These practical challenges highlight
the need for robust policy and ongoing professional development to support effective Al
integration in educational institutions. Bridging the gap between theory and practice
therefore requires not only alignment with constructive principles but also the development
of action plans to overcome barriers to implementation

Creating tables based on respondent responses would typically involve specific data from
your study. Since [ don't have access to your study's actual data or responses, I can provide
example tables that might illustrate hypothetical responses based on the themes and findings
you described:

Table 1: Perceptions of Al's Role in Personalized Learning

Participant | Theme Response
ID
P001 Tailored Feedback | "Al adapts learning materials based on my progress,
providing personalized feedback that helps me
improve."
P002 Customized "[ appreciate how Al adjusts the pace of learning to my
Learning understanding, making it easier to grasp complex
Experience concepts.”
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P003 Real-time "The Al tutor adjusts exercises in real-time, which keeps
Adaptation me engaged and motivated to learn."
Table 2: Challenges in Implementing Al in Educational Settings
Participant | Theme Response
ID
P001 Technical "Our school lacks technical support for Al tools, making it
Support difficult to troubleshoot issues."
P002 Educator "Teachers need more training on how to integrate Al
Training effectively into their lessons."
P003 Data Privacy "I'm concerned about how my data is used by Al systems in
the classroom."

These tables are structured to reflect hypothetical responses based on the themes you
mentioned: perceptions of Al's role in personalized learning and challenges in implementing
Al in educational settings. In an actual study, you would populate these tables with real data
from your questionnaires and interviews, categorizing responses under identified themes to
provide a clear overview of participant perspectives.

4.2. Implications for Educators and Policymakers: Recommendations for effective
integration of Al in educational settings

Based on the findings, several recommendations can enhance the successful integration
of Al in educational settings. First, teachers need to receive comprehensive training in Al

technologies to enhance their teaching capabilities and confidently address technological
challenges. Professional development programs should not only emphasize the functional
aspects of Al tools but also enhance instructional strategies that use Al to enhance
personalized learning experiences.

Policy makers have an important role to play in shaping the legal framework around Al in
education. Systems should prioritize data privacy and ethical guidelines to protect sensitive
student information. In addition, budgets should support the development of research and Al
technologies designed for educational applications, and ensure equitable access across
socioeconomic backgrounds.

Collaborative efforts among educators, policy makers, and engineers are essential to
establish a cohesive framework that supports sustainable Al integration in education. By
fostering partnerships and sharing best practices, stakeholders can jointly tackle
implementation challenges and harness the potential of Al to transform teaching and
learning practices.

Table 3: Recommendations for Educators

Recommendation Respondent Responses

Comprehensive Training on Al | Educators highlighted the need for workshops on Al tools'
Technologies practical applications in curriculum delivery.

Emphasis on Pedagogical | Participants emphasized integrating Al to cater to individual
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Strategies learning styles through adaptive learning.
Continuous Professional | Ongoing training sessions were suggested to keep educators
Development updated on Al advancements and best practices.
Table 4: Recommendations for Policymakers
Recommendation Respondent Responses
Prioritize Data Privacy and | Policymakers should enforce stringent data protection laws
Ethical Guidelines and ethical standards in Al-driven education.
Support Equitable Access to Al | Access to Al tools should be equalized across urban and
Technologies rural schools, ensuring no student is left behind.
Fund Research and | Funding initiatives were recommended to advance Al
Development research specifically tailored for educational use.
Table 5: Recommendations for Collaborative Efforts
Recommendation Respondent Responses
Foster = Partnerships and | Collaborative platforms for educators and tech developers
Knowledge Sharing to exchange ideas on effective Al integration.
Address Implementation | Identifying and resolving logistical issues such as
Challenges infrastructure readiness and tech support availability.
Establish Cohesive | A unified policy framework was suggested to streamline Al
Framework adoption, balancing innovation with regulation.

The tables summarize the key recommendations derived from respondent responses
to a survey on Al integration in educational settings. For teachers, the focus is on
comprehensive training through practical sessions that emphasize the use of Al tools in

curriculum delivery. Furthermore, there have been calls for the integration of Al into
teaching methods to better accommodate different learning styles. Continued professional
development is recognized as essential to keep teachers abreast of Al developments and best
practices, and to ensure that they can use this technology effectively. Recommendations for
policymakers highlight the critical importance of prioritizing data privacy and ethical
guidelines in Al-powered education. Increased emphasis has been placed on enforcing strict
data protection and ethical standards to protect student information. Ensuring equal access
to Al technology in urban and rural schools to eliminate any disparity in educational
opportunities is also highlighted as well. In addition, funding for research and development
specific to Al in education is recommended to foster innovation and adaptation of this
technology in the educational setting.

In terms of collaborative efforts, the study suggests fostering partnerships and knowledge
sharing between teachers and engineers. This collaborative approach aims to exchange ideas
and strategies for effective Al integration, to enhance educational outcomes. Addressing
implementation challenges such as infrastructure readiness and availability of technical
support are essential for successful adoption of Al Finally, an integrated framework to
facilitate the implementation of Al is proposed, balancing the innovation and legitimacy
required to enhance educational environments

4.3. Future Research Directions: Identifying gaps and proposing areas for further

study
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This study identified several avenues for future research to advance Al in education. First,
comprehensive research is needed to assess the long-term impact of Al technology on
students’ academic achievement and academic achievement. Understanding how Al evolves
over time in the educational context will explore its scalability and sustainability.
Furthermore, examining the sociocultural implications of Al adoption in educational contexts
is an important area for investigation. Research should examine how Al technologies interact
with cultural norms and social norms, ensuring that educational practices remain inclusive
and culturally sensitive.

Furthermore, exploring new applications of Al beyond current models such as virtual
reality and augmented reality can expand the range of educational tools available to teachers.
These emerging technologies have the potential to create student-driven learning
environments involved in a new and active way. Overall, future research should continue to
integrate theoretical insights with practical applications, to address emerging challenges, and
to harness the transformative potential of Al to improve educational equity and its quality
improve.

Table 6: Long-Term Impact of AI on Academic Achievement

Research Area Key Focus

Longitudinal Studies Assessing Al's sustained effects on students' academic performance
over extended periods.

Scalability and | Investigating how Al evolves in educational settings to ensure

Sustainability scalability and long-term viability.

Table 7: Sociocultural Implications of Al Adoption

Research Area Key Focus

Cultural and Social | Examining how Al technologies interact with cultural and social

Norms norms to maintain inclusivity.

Educational Ensuring Al adoption respects diverse cultural backgrounds and

Practices promotes inclusive educational practices.

Table 8: Exploring New Applications of Al in Education

Research Area Key Focus

Virtual Reality and | Investigating the impact of VR and AR on student engagement

Augmented Reality and learning outcomes.

Student-Driven Learning | Developing Al-driven tools that empower students to take an

Environments active role in their learning process.

This table identifies the major research areas and focuses for examining the long-term
impact of Al on academic achievement. Table I contains a longitudinal analysis of how Al
consistently impacts student learning over time, ensuring its magnitude and sustainability
across educational settings. Table II highlights sociocultural implications, examining how Al
interacts with cultural norms to maintain inclusion and respect education practices in
different settings. Finally, Table Il examines other applications of Al in education, specifically
examining the impact of virtual reality and augmented reality on student engagement and
developing Al tools for student-controlled learning environments. These research areas all
aim to inform future educational practices and policies related to the integration of Al, with
the aim of inclusive, sustainable and effective educational outcomes
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4.4. COMPUTATIONAL THINKING AND DEVELOPMENT OF SKILLS AND
COMPETENCIES

Integrating technology into children’s education in Pakistan is essential to prepare
them for future career opportunities, as emphasized by parents and teachers. It is expected
that 92% of future jobs will require digital skills, and nearly half of these positions will
require advanced capabilities in developing and implementing digital tools and systems
(Sogut, 2024; Walter, 2024). This highlights the importance of encouraging technology
literacy from an early age. Furthermore, the OECD’s 2018 warning highlighted the
unexpected challenges today’s students will face in the future, emphasizing the need for
flexible and developmentally responsive teaching methods.

In Pakistan, the historical context heavily affects public perceptions of education,
especially in terms of integrating STEM (Science, Technology, Engineering and Mathematics)
education. There is a growing recognition that STEM education is essential to equip students
with the skills to meet today’s technological challenges and to provide the entrepreneurial

mindset necessary for success in a competitive environment (du Plessis, 2024;
Storozhyk, 2024); . . . . These developments reflect an evolving education system that
prioritizes innovation and the practical application of knowledge.

Furthermore, digital skills and knowledge are undervalued but important in today’s
education worldwide. Countries are adopting technology-education strategies to integrate
portable technologies into educational curricula. For instance, in Australia, dissatisfaction
with the current education system has led to significant changes, including greater concern
about the preparation of students for future employment (Salsabila & Rohiem, 2024; K. H. D.
Tang, 2024; 2024). Schools are adapting their strategies to add to the problem solving,
coding, and STEM subjects, ensuring students are well-prepared to tackle emerging
technologies and navigate complex challenges effectively.

4.5. Integrating technology in education: Insights from Quaid-e-Azam University

The role of technology in education is critical, providing transformational
opportunities to streamline administrative tasks and maximize the effectiveness of learning.
Technology-empowered teachers at Quaid-e-Azam University report high levels of
engagement and a greater focus on teaching rather than performance. These teachers spend
approximately three hours a day on activities such as lesson planning and note-taking,
focusing on significant time devoted to professional responsibilities. In contrast, they spend
an average of five hours teaching their students intensively, highlighting the potential of
technology to reduce workload and increase instructional time (Sarwar, Saima, & Gul, 2024) .

Globally, academics face high levels of stress related to their work, with 61% in the US.
and 67% in the UK mention work-related stress. Technology is emerging as a promising
solution to address these pressures, with 84% of UK teachers agreeing that technology helps
them save time, whether it's streamlining work or simplifying the grading process

191



ISSN Online: 2709-7625
‘WM;@)} e Vol.7 No.3, 2024
ISSN Print: 2709-7617

T

(Yeslyamov, 2024). In addition, 88% of UK teachers agree that integrating technology into
the classroom enhances teaching methods and improves educational standards These
findings are reflected in the feedback provided by Quaid-e-Azam University teachers, who
created reported significant improvements in both instructional strategies and job
satisfaction using technology.

Recognizing teachers as the catalysts of change in education, Quaid-e-Azam University
has focused on strategies to empower and motivate them towards professional development
rather than career in management. Technology plays an important role in this paradigm shift,
enabling teachers to focus more on instructional strategies and student engagement (Singha,
Singha, & Jasmine, 2024). By facilitating collaborative learning environments and reducing
the need for traditional resources, technology not only enhances educational outcomes but
provides resources is also good. For example, faculty at Quaid-e-Azam University have
highlighted the role of technology in facilitating tasks such as content creation and editing,
and highlighted its role in faculty opportunism will work together. As educational institutions
in Pakistan embrace technological advances, the potential for innovation in teaching

practices increases, promising a future in which teachers can thrive in their role as
facilitators of knowledge and inspiration.

4.6. EMERGENCE OF EMERGING TECHNOLOGIES IN THE EDUCATIONAL SCENARIO

The integration of cutting-edge technologies such as artificial intelligence (Al), virtual
reality (VR), and augmented reality (AR) is reshaping everyday activities, particularly within
educational environments. For instance, a significant percentage of children in the UK and
the US are now familiar with voice assistants, underscoring the rapid adoption of Al-driven
technologies among young learners. The global proliferation of mobile augmented reality is
also on the rise, expected to reach over two billion users in the coming years, signaling a
transformative shift in educational methodologies (A. Ahmad, 2024; N. Ahmad).

Educators and researchers alike are increasingly recognizing the potential of these
technologies to enhance student engagement and performance. Research examining the use
of virtual reality in the classroom shows that it can increase motivation and improve learning
outcomes. Importantly, the U.S. the majority of teachers (82%) believe that integrating
technology into schools better prepares students for the work of the future, reflecting
growing optimism about the educational benefits of technological innovation (Matthew et al.,
2024).; Tamer, Nayir, & Bozkurt, 2024 ).

Educational institutions around the world are actively exploring new ways to use this
technology for teaching and learning. Examples include voice assistants harnessing the
power of Al in classrooms to enhance student communication and learning management, and
initiatives by state governments to use Al technologies to improve language skills among
students (Groenewald, Kumar, Avinash, & Yerasuri, 2024).
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Despite the potential promise of this technology, its widespread adoption in academia
is still in its infancy. Educators and policymakers continue to address the challenges and
opportunities associated with integrating emerging technologies into educational systems,
balancing innovation with public recognition of the need to improve legal systems (Grajeda,
Burgos, Cérdova, & Sanjinés). , 2024). As these technologies evolve, their impact on
educational practices will grow, providing new ways to engage students and prepare them
for the digital challenges of the future.

4.7. Accessible and Affordable Artificial Intelligence: Microsoft and Google Tools in
Pakistani Education

It's becoming increasingly clear that artificial intelligence (Al) tools developed by tech
giants like Microsoft and Google aren’t just for experts and computer engineers. For example,
the recent launch of Microsoft Virtual Agents for Power enables organizations to quickly
create and manage intelligent chatbots without the need for coding skills. This development
has been fundamentally revolutionary in the Pakistani education system, making it possible
for features such as Professor David Kellerman's Intelligent Question Bot to independently

answer students' questions and improve its responses through interaction and feedback
(Ivanashko, Kozak, Knysh, & Honchar, 2024). Such tools not only allow students autonomy
but also support personalized learning experiences, which is crucial for diverse educational
environments in Pakistan.

Additionally, these Al tools are deployed in broader platforms such as Microsoft Teams
and Google Tools, which integrate applications such as Meet, Calendar, Gmail, and Classroom.
This integration enhances accessibility and communication in educational settings, fostering
collaborative learning environments (Zohuri & Mossavar-Rahmani, 2024). The use of these
global Al technologies in physical and virtual classrooms expands learning opportunities,
particularly benefiting students with disabilities and those who use multiple languages to
communicate. Through the learning strategies that Al adopts, it compels teachers to adapt
their teaching methods to enhance learning outcomes (Yang, 2024). For instance, in Pakistani
classrooms, these tools can bridge language gaps and support inclusive education, catering to
the diverse linguistic landscape of the country.

These technological developments are also driving business initiatives aimed at providing
the necessary Al tools through platforms such as "Al as a Service" (AlaaS). These services aim
to democratize access to Al resources, allowing educational professionals in Pakistan to
integrate Al functionalities such as logic and reasoning into their teaching without extensive
development costs or technical expertise (Abdullah & Basheer, 2024). As detailed in Table 1,
many of these Alaa$ platforms are cloud-based, highlighting their scalability and accessibility
across various e-learning ecosystems (Elimadi, Chafig, & Ghazouani, 2024). This is
particularly relevant for Pakistani institutions looking to leverage Al to enhance educational
quality and equity.
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Table 9: Al as a Service (AlaaS) Platforms for Education

Platform Description Key Features

Microsoft Enables creation and | Autonomous question-answering,

Virtual Agents management of intelligent | personalized learning support
chatbots without coding skills.

Google Integrates with Google tools to | Easy assignment distribution, real-

Classroom facilitate communication and | time feedback, supports multiple
collaboration. languages

IBM Watson Cloud-based Al platform | Natural language processing, data

providing various Al tools and
applications.

analysis, personalized education
strategies

Amazon Web

Offers a range of Al services and

Machine learning, personalized

Services (AWS) | tools for educational purposes. recommendations, scalable
Al infrastructure
H20.ai Open-source Al platform for | AutoML, supports various

developing machine learning
models.

educational applications, user-
friendly interface

Table 10: Respondent Responses on Al Integration in Quaid-e-Azam University

Theme

Example Responses

Perceptions of Al's Role in | "Al-powered  adaptive
personalized feedback that traditional methods can't match,
making learning more relevant and engaging."

Personalized Learning

learning  platforms  provide

Challenges
Implementing Al

in | "We need more technical support and training to effectively

integrate Al tools into our teaching methods."

Impact on Teaching and
Learning Strategies

"Al tools have compelled us to rethink and adapt our teaching
strategies to better cater to individual student needs."

Table 11: Future Research Directions in Al Integration

Research Area

Description

Long-term Impact on | Assessing the sustained impact of Al on student

Academic Achievement

performance and educational outcomes over time.

Sociocultural Implications

Investigating how Al adoption interacts with cultural and
social norms in educational contexts.

Emerging Al Technologies

Exploring applications of emerging technologies like
virtual reality and augmented reality in education.

These tables reflect the various aspects of integrating Al in education, from current
usage and perceptions to future research directions, tailored to the context of Quaid-e-Azam
University and the broader Pakistani educational landscape. It's becoming increasingly clear
that artificial intelligence (Al) tools developed by tech giants like Microsoft and Google aren’t
just for experts and computer engineers. For example, the recent launch of Microsoft Virtual
Agents for Power enables organizations to quickly build and manage intelligent chatbots
without the need for coding skills This development has changed dramatically in Pakistan’s
education system, and has products such as Professor David Kellerman's Intelligent Question
Bot can answer students' free questions and communication and answers Thereby improving
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its answers (Ivanashko, Kozak, Knysh, & Honchar, 2024). ). Such tools not only give students
autonomy but also support individual learning experiences, which are essential for
educational settings in Pakistan. This democratization of Al technology ensures that teachers
and students with limited technical skills can harness the power of Al to improve their
teaching and learning processes. Furthermore, these tools, available in Urdu and other
regional languages, make it easier to integrate into local classrooms, enabling the technology
to reach a wider audience and promote digital inclusion in social and economic settings in
various fields.

4.8. Applications of Artificial Intelligence in the Development of E-Learning in
Pakistan

Al applications integrated into e-learning platforms can create personalized online
courses tailored to individual learning preferences. Adaptive learning uses machine learning
algorithms to dynamically adjust learning content based on student interaction, increasing
engagement and effectiveness. The e-learning industry has experienced tremendous growth
in recent years due to increased enrollment in online courses and programs. Al has the
potential to revolutionize online education by providing a more personalized and efficient
learning experience for students (Lim, 2024).

Artificial intelligence provides students with customized education tailored to their
specific needs and interests, thereby optimizing the learning process. However, the
integration of Al into e-learning presents challenges and considerations that need to be
carefully examined. Here is an example of a successful implementation of artificial
intelligence in the real world in online education (Darda, Gupta, & Yadav, 2024).

Table 12: Artificial Intelligence Examples for Online Learning

APPLICATION DESCRIPTION

Massive Open | MOOCs are accessible via the Internet and have seen significant
Online Courses | enrollment numbers, such as 101 million learners in 2018 across
(MOOCs) platforms like Coursera, EdX, Xuetang X, Udacity, and Future Learn.

Carnegie Learning Carnegie Learning's MATHia received the 'Best Use of Artificial
Intelligence in Education' award for its adaptive learning engine
tailored for grades 6 through 12, offering personalized assignments
based on student abilities.

Duolingo Duolingo, with over 300 million users, is renowned for its
personalized language learning approach, gamified learning
experience, and Al-powered chatbots for practicing real-world
conversations.

Detailed Description and Examples:
1. Massive Open Online Courses (MOOCs)

Description: MOOCs provide access to a wide range of courses from top universities and
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institutions around the world, available to anyone with an internet connection.

o Examples of Applications:

o Coursera: Offers courses, specializations, and degrees in various subjects from
universities like Stanford, Yale, and the University of London.

o EdX: Provides courses from institutions like Harvard and MIT, with options for
professional certificates and micro-masters programs.

o Udacity: Focuses on technology and career skills, offering "Nanodegree"
programs in areas like data science, artificial intelligence, and programming.

o Future Learn: Partners with universities and organizations to offer diverse
courses, including short courses, micro-credentials, and degrees.

o Xuetang X: A leading MOOC platform in China, providing courses from top
Chinese universities and global institutions.

2. Carnegie Learning

Description: Carnegie Learning’s MATHia is an Al-driven math tutoring system designed to
provide personalized instruction and practice for students in grades 6 through 12.

Examples of Applications:

o Adaptive Learning: MATHia adjusts the difficulty of problems based on the
student's performance, ensuring they receive the right level of challenge.

o Personalized Assignments: Assignments are tailored to each student’s
strengths and weaknesses, promoting more effective learning.

o Real-Time Feedback: Students receive immediate feedback on their work,
helping them understand mistakes and correct them quickly.

o Teacher Support: Teachers can monitor student progress and receive insights
on which students need additional help and in what areas.

3. Duolingo

Description: Duolingo is a language-learning platform that uses Al to provide a
personalized, engaging, and effective learning experience.

o Examples of Applications:

o Personalized Learning Path: Duolingo adjusts the difficulty and content of
lessons based on the learner's progress and performance.

o Gamified Experience: Features like points, levels, and rewards make learning
fun and motivate users to continue practicing.

o Al-Powered Chatbots: Chatbots simulate real-world conversations, allowing
users to practice speaking and understanding the language in a safe
environment.

o Accessibility: Duolingo is available on multiple platforms, including
web, i0S, and Android, making it easy for users to learn anytime, anywhere.
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o By utilizing these Al applications, online learning methods can provide
students in Pakistan with a more personalized, engaging and effective
educational experience. This project exemplifies how artificial intelligence can
be used in online learning environments, enhancing educational experiences
through flexible learning, personalized instruction, and other learning methods
Using this technology will be integrated into Pakistan’s education system,
which can significantly improve access to quality education, especially in
remote, underserved areas and farms, and can prepare students for the
challenges of the digital age.

4.9. Potential of AI-Driven Online Learning in Pakistan

Intelligence (AI) has proven its ability to innovate and introduce new methods,
applications and ideas into education systems, especially through the integration of e-
learning platforms known as Learning Management Systems (LMS). Researchers emphasize
that Al holds great promise to enhance current e-learning practices (Hess, Cupido, Ross, &
Kvern, 2024). The integration of Al into LMS platforms facilitates students’ learning
experiences through highly personalized content tailored to individual learning styles and

paces through adaptive algorithms.

Al-enhanced LMS systems act as virtual tutors, engaging through simulated human
interactions using speech, holograms, or avatars (Porayska-Pomsta, 2024). These systems
store real-time insights into student understanding and progress, enabling flexible
adjustments based on student feedback. Chatbots on these platforms act as learning tools,
answering student questions, providing additional support, and adjusting content to match
student progress. Flexible learning materials ensure that struggling students have access to
targeted interventions to increase understanding, while games keep them engaged through
learning experiences with them interact with each other. In addition, Al facilitates the
creation of learning materials and self-directed learning based on student data, providing
customized guidance and suggestions for content improvement (Aguilera, Castro, Aguilera, &
Raducanu)., 2024.

These developments highlight the transformative impact of Al on educational settings,
from early childhood education to higher education. Progress towards continuous learning
requires robust digital infrastructure that can support advanced learning strategies beyond
traditional standards. Furthermore, the deployment of Al in online learning environments
enhances data security through automated updates and encryption protocols, ensuring safe
transactions and data integrity. The burgeoning online learning market, valued at over $250
billion in 2020 and projected to grow substantially, is driven by innovations like cloud-based
LMS and virtual reality technologies alongside Al (Bengsch, 2024). These technologies enable
the creation of intelligent content, digital study aids, and real-time interactive assessments,
catering to diverse educational needs on a global scale. Major institutions worldwide,
including Ivy League universities and other prestigious colleges, are witnessing increased
enrollment in online courses, indicating a shift towards accessible and technologically
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Table 13: LMS Platforms Incorporating Artificial Intelligence

LMS
Platform

Description

Moodle

Moodle is the world's most trusted open-source learning platform, offering a
range of add-ons for enhanced functionality. Poodll for Moodle integrates tools
for speech evaluation, audio/video recording, and vocabulary learning. It
automates grading, providing students with more frequent learning
opportunities while reducing teacher workload.

Edge
Canvas

Edge Canvas LMS simplifies organizational management in educational
institutions, universities, and corporations by eliminating paperwork and
administrative tasks. It is a comprehensive training service for students,
teachers, and administrators, facilitating tasks such as test preparation,
assignment management, payment processing, and student communication.

Google
Classroom

Google Classroom 1is Google’s free education service that enhances
communication and organization in educational environments. It enables
teachers to develop courses, distribute assignments, facilitate communication,
and improve organizational efficiency, reducing reliance on paper-based
methods.

Docebo

Docebo is a versatile e-learning platform designed for advanced online
training. It supports various types of information (Word documents, PDFs,
videos) and caters to organizational stakeholders such as employees, students,
and faculty.

KEA

KEA is an Al-powered Learning Experience Platform (LXP) used across
industries that provides personalized learning experiences and training
programs. It uses Al to enhance participation, flexibility, and interactivity in
learning, adapting to individual learning styles and preferences for optimal
learning outcomes.

Detailed Description and Examples:

1. Moodle

Description: Moodle is an open-source LMS that is highly customizable through various
plugins and add-ons. It supports extensive online learning features such as quizzes, forums,
and multimedia content.

o Examples of Al Integration:

o

o

Poodll for Moodle: Integrates tools for speech evaluation, allowing students
to practice speaking and receive feedback. It also includes features for audio
and video recording, as well as vocabulary learning activities.

Automated Grading: Al-driven automated grading systems allow for more
frequent assessments and personalized feedback, reducing the grading
workload for teachers and providing timely responses for students.
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2. Edge Canvas

Description: Edge Canvas LMS is designed to streamline administrative and educational
processes in various institutions by automating paperwork and administrative tasks.

o Examples of Al Integration:

o Test Preparation and Assignment Management: Al tools help in creating
personalized study plans and assignments, adapting to the learning pace and
needs of each student.

o Payment Processing and Student Communication: Automates
administrative tasks such as fee collection and communication, making the
process more efficient and reducing administrative overhead.

3. Google Classroom

Description: Google Classroom is a free platform that integrates with other Google services
to facilitate teaching and learning processes.

o Examples of Al Integration:

o Assignment Distribution and Grading: Al tools help in distributing
assignments and providing automated grading, allowing teachers to manage
coursework more efficiently.

o Organizational Efficiency: Enhances the organization of course materials and
communication, using Al to suggest resources and streamline workflows.

4. Docebo

Description: Docebo is a comprehensive e-learning platform that supports various formats
of learning materials and is suitable for diverse educational settings.

o Examples of Al Integration:
o Content Management: Uses Al to recommend learning materials based on the
needs and progress of users, ensuring personalized learning paths.
o User Engagement: Employs Al to analyze user engagement and suggest
interventions to improve participation and retention rates.

5. KEA

Description: KEA is an Al-powered Learning Experience Platform (LXP) that offers
personalized learning and training experiences across different industries.

o Examples of Al Integration:

o Personalized Learning: Al algorithms tailor learning experiences to
individual preferences and learning styles, ensuring optimal outcomes.
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o Enhanced Interactivity: Uses Al to create interactive learning environments
that adapt to user inputs, enhancing engagement and participation.

These LMS platforms leverage Al to provide more effective, efficient, and personalized
learning experiences, improving both teaching and learning outcomes. By integrating Al
technologies into the Pakistani education system, educators can enhance the quality of
education, streamline administrative tasks, and provide more personalized learning
environments for students across various educational settings.

5. RESULTS

This study emphasizes the critical importance of modern education systems in
equipping students with the knowledge and skills necessary for all aspects of life. As artificial
intelligence (AI) evolves and becomes integral to everyday life, future generations in Pakistan
will inevitably incorporate this technology into their daily experiences. This shift from
traditional paper and blackboards to a dynamic, technology-driven educational system
signifies a transformative era for Pakistani education. Al advances are poised to automate
routine tasks within a broader context of digital transformation, presenting a significant
opportunity for educational evolution. This necessitates an ongoing process of rethinking
and reinventing educational strategies to fully optimize the potential of Al.

In the Pakistani context, Al-driven tools can revolutionize learning experiences by
offering personalized education tailored to individual needs. Such technologies can address
the diverse linguistic and educational backgrounds of Pakistani students, fostering inclusive
learning environments. For instance, adaptive learning systems can provide real-time
feedback and customized content, helping students from various regions and linguistic
backgrounds overcome learning barriers.

Ethical considerations for the use of Al in education are critical to these
developments. Establishing comprehensive policies that govern the ethical use of Al in
Pakistani education is imperative. Every educational system in the country must define the
ethical use of data concerning students, stakeholders, and teachers to optimize educational
outcomes, engage students in their learning, and better prepare them for the future. It is
crucial to ensure that Al applications in education respect privacy and data security,
promoting trust and transparency.

Moreover, the development of critical thinking and computer literacy is essential.
Integrating Al and technology into the curriculum can enhance these skills, preparing
students for a future where digital competence is paramount. This approach contributes to
the development of innovative teaching strategies tailored to the evolving educational
ecosystem. By integrating instruction and technology, educators in Pakistan have the tools
they need to optimize classroom outcomes, foster healthy learning environments, and
transform traditional classrooms into future-proof spaces. The integration of Al in Pakistani
education presents an opportunity to create a more personalized, efficient, and inclusive
learning environment. This study underscores the necessity for modern education systems to
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adapt and evolve with technological advancements, ensuring that future generations are
well-equipped for the challenges and opportunities of the digital age. By embracing Al and
ethical practices, Pakistani education can significantly enhance student learning experiences
and outcomes, preparing them for a rapidly changing world.

6. CONCLUSION
6.1. Summary of Key Findings

This research explored perceptions and experiences regarding Al applications in
education among educators and students at Quaid-e-Azam University. Through qualitative
methods including open-ended questionnaires and semi-structured interviews, several key
insights emerged. Participants highlighted Al's role in personalized learning, noting its
capacity to provide tailored feedback and adapt educational content to individual learning
needs. However, challenges such as technical support and data privacy concerns were also
significant, underscoring the complexities of integrating Al in educational settings.

6.2.  Contributions to Knowledge

This study contributes to advancing understanding of Al in education by providing
empirical insights into how educators and students perceive and interact with Al
technologies. By grounding the findings in Jean Piaget's constructivist framework, the study
illustrates how Al aligns with principles of active learning and individual knowledge
construction. The research underscores the transformative potential of Al to enhance
educational experiences by fostering engagement and customization, while also highlighting
practical considerations that must be addressed for successful implementation.

6.3.  Final Thoughts

Looking forward, Al holds substantial promise to transform learning and teaching
practices. Its ability to personalize instruction, provide real-time feedback, and adapt to
diverse learning styles represents a paradigm shift in education. However, realizing this
potential requires collaborative efforts among educators, policymakers, and technologists to
navigate challenges effectively. Ensuring adequate training for educators, safeguarding data
privacy, and promoting equitable access to Al technologies are crucial steps toward
harnessing Al's benefits while mitigating risks.

In conclusion, while Al presents both opportunities and challenges in education, its
integration has the potential to create more inclusive, effective, and responsive learning
environments. Continued research and innovation are essential to further explore and
optimize Al's role in enhancing educational equity and quality worldwide.
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