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Abstract
Artificial Intelligence (Al) is reshaping global education, with its potential to enhance
school education by supporting personalized learning and instructional efficiency.
This paper explores the integration of Al technologies in the educational systems of
Karachi, Pakistan, highlighting both opportunities and limitations. In under-
resourced environments like Karachi, challenges such as inadequate infrastructure,
lack of teacher training, and cultural misalignment hinder AI’s full potential. Through
a qualitative research framework, using semi-structured interviews with teachers,
this study uncovers insights into how Al can enhance learning while preserving a
human-centered approach. The findings suggest that although Al can improve
personalized learning, substantial efforts are required to bridge the gap in
infrastructure, professional development, and contextual relevance to ensure that Al
tools complement, rather than replace, human educators.
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Introduction

Artificial Intelligence (Al) is revolutionizing industries worldwide, including education,
where it offers the potential to transform how teaching and learning are structured. Al-driven
technologies can deliver personalized learning experiences, automate routine tasks, and
provide data-driven insights that help teachers tailor instruction to meet individual student
needs (Holmes et al,, 2020; Woolf, 2020). In contexts like Pakistan, where educational
resources are stretched thin, Al's potential to support educators is immense. However, the
integration of Al in Karachi’s schools faces significant challenges, including limited
infrastructure, insufficient teacher training, and content that is not culturally relevant to local
needs (Ameen & Zafar, 2021).

This study investigates the integration of Al technologies in Karachi's school education
system, focusing on the human-centered approach, where Al serves to enhance—not
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replace—teacher autonomy. Human-centered Al emphasizes the role of educators as
facilitators of learning while leveraging Al to personalize instruction and reduce
administrative burdens (Greene et al., 2020). This research aims to evaluate the benefits and
challenges of Al adoption in Karachi's schools, with the goal of informing strategies for
effective implementation in similar educational contexts.

Literature Review

Global Perspectives on Al in Education

Across the globe, Al is transforming educational practices by providing tools for personalized
learning and differentiated instruction. Al-driven platforms such as adaptive learning
systems and intelligent tutoring systems can adjust to students' varying levels of ability and
learning speed, offering customized content and feedback in real-time (Luckin et al., 2016;
Woolf, 2020). This is particularly beneficial in heterogeneous classrooms, where students
often have diverse learning needs.

In global contexts, Al has also demonstrated its capacity to automate administrative tasks,
from grading to attendance tracking, freeing teachers to focus on more critical aspects of
teaching, such as lesson planning and student engagement (Li & Lalani, 2020). Despite these
benefits, challenges remain. Selwyn (2021) highlights concerns over algorithmic bias and the
potential of Al to reinforce existing educational inequities, particularly when systems are
built on datasets that reflect privileged environments. These concerns are compounded in
low-resource settings like Pakistan, where the digital divide remains a significant barrier to
the effective use of Al in education.

Challenges in Pakistan’s Education System

Pakistan’s education system is marked by a variety of challenges, including teacher shortages,
outdated curricula, and infrastructure deficits. Schools in rural and low-income urban areas
often struggle to provide adequate learning resources, and the disparities between urban and
rural schools continue to grow (Khan & Jamil, 2021). Al, with its potential to offer scalable
and cost-effective solutions, could help mitigate some of these disparities by providing access
to quality education for underserved communities (Ameen & Zafar, 2021). Al-powered
platforms such as mobile learning apps and virtual tutoring systems can extend educational
opportunities to students in remote areas, where teachers may be scarce.

However, the implementation of Al in Pakistan faces significant hurdles. Teachers often lack
the technological skills needed to integrate Al tools into their classrooms. Many educators are
unfamiliar with Al's pedagogical uses, and professional development programs are
underfunded and under-prioritized (Hussain & Malik, 2021). Additionally, the lack of reliable
internet connectivity, outdated devices, and limited access to Al tools further complicates the
process. Khan and Jamil (2021) emphasize that for Al to be successfully integrated into
Pakistan’s education system, localized content and training programs must be developed to
reflect the cultural and educational realities of the country.

Human-Centered Al in Education
A human-centered approach to Al focuses on leveraging technology to enhance, rather than
replace, the human elements of education. In this model, Al is used to support teachers by
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providing data-driven insights that allow for more effective instruction while maintaining the
relational and emotional aspects of teaching (Seldon & Abidoye, 2019). Al tools can help
teachers identify students who are struggling, allowing for timely interventions, but these
tools must be designed in ways that preserve teachers' professional autonomy and judgment
(Greene et al.,, 2020).

In countries like Pakistan, where education is deeply rooted in cultural values, human-
centered Al offers a framework for integrating technology into classrooms without
undermining the role of teachers. Al systems should be designed to respect the cultural and
linguistic contexts in which they are implemented, ensuring that students and teachers can
fully engage with the technology (Hussain & Malik, 2021). This approach emphasizes the
importance of developing Al tools that are flexible, transparent, and culturally relevant.

Methodology

This study used a qualitative research design, relying on semi-structured interviews with 15
practicing teachers from public and private schools in Karachi. Participants were selected
using purposive sampling to ensure a diverse range of perspectives based on teaching
experience, grade level, and access to technology. Interviews were conducted in-person or
via online platforms, depending on the participants' availability and comfort level.

The interviews focused on teachers’ experiences with Al tools, their perceptions of Al's
benefits and challenges, and their views on how Al impacts their role as educators. Thematic
analysis, following Braun and Clarke’s (2006) framework, was used to identify recurring
patterns and themes in the data.

Results

Perceived Benefits of Al in School Education

Teachers widely acknowledged the potential of Al to improve personalized learning and
increase efficiency in the classroom. For example, Miss Saba, a secondary school teacher,
noted: “Al helps me adjust lessons to each student's pace, something I couldn’t do effectively
with traditional methods.” This finding supports global research showing that Al can enable
differentiated instruction, allowing teachers to meet the diverse needs of their students (Li &
Lalani, 2020).

Another significant benefit cited by teachers was Al’s ability to handle administrative tasks
such as grading and attendance, freeing them to focus on instructional design and student
interaction. Miss Aisha, a primary school teacher, observed: “Al has taken over routine tasks,
giving me more time to plan engaging lessons.” This echoes findings by Holmes et al. (2020),
who argue that Al-driven automation can relieve teachers of repetitive tasks, enhancing their
ability to focus on meaningful teaching.

Challenges in Al Implementation

Despite the potential benefits, teachers also reported several challenges in implementing Al
in their classrooms. The most common barrier was a lack of access to the necessary
technological infrastructure. Miss Tabasum, a high school teacher, commented: “Our school
doesn’t have enough computers, and the internet is often unreliable, making it hard to use Al
tools.” This reflects the infrastructural gaps that continue to plague Pakistan’s education
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system (Ameen & Zafar, 2021).

Teachers also reported that they lacked sufficient training to use Al tools effectively. Many
interviewees expressed frustration with the lack of professional development programs
focused on Al integration. “I've heard about Al tools, but no one has shown me how to use them
in my teaching,” said Mr. Rafiq, a teacher at a public school. This highlights the urgent need
for comprehensive training programs that equip teachers with the skills to integrate Al into
their pedagogical practices (Hussain & Malik, 2021).

Discussion

This study’s findings underscore both the promise and challenges of integrating Al into
school education in Karachi. While Al offers significant potential to personalize learning and
streamline administrative tasks, its implementation is hampered by infrastructural
limitations, insufficient teacher training, and a lack of culturally relevant content. These
findings align with global research that highlights similar challenges in low-resource contexts
(Selwyn, 2021).

A human-centered approach to Al, where Al tools are designed to support rather than replace
teachers, is essential for ensuring that Al contributes to educational improvement in Karachi.
Teachers must be empowered through professional development programs that teach them
how to use Al effectively, and schools must invest in the technological infrastructure
necessary to support Al-driven learning.

Conclusion and Recommendations

The integration of Al into Karachi’s school education system offers significant opportunities
to enhance personalized learning and improve educational outcomes. However, these
benefits will only be realized if the challenges associated with infrastructure, teacher training,
and cultural relevance are addressed. Based on the findings of this study, the following
recommendations are proposed:

1. Professional Development Programs: Teachers need targeted training on how to
integrate Al tools into their classrooms. This training should focus on both the technical
aspects of using Al and its pedagogical applications.

2. Infrastructure Investments: Schools must prioritize the development of robust
technological infrastructure, including reliable internet access and updated hardware.
Without these resources, Al tools cannot be effectively implemented in classrooms, especially
in under-resourced areas like Karachi’s public schools (Ameen & Zafar, 2021). Investment in
these areas will also facilitate equitable access to Al-enhanced learning for all students,
bridging the digital divide.

3. Localized Al Solutions: The cultural relevance of educational content is crucial for
Al tools to be effective. Al platforms developed for Western contexts may not resonate with
students in Karachi. As Miss Aisha pointed out, much of the available content does not reflect
students’ lived experiences. Therefore, it is essential to develop Al solutions tailored to the
specific linguistic, cultural, and educational needs of Pakistani students (Khan & Jamil, 2021).
This will ensure that Al tools are not only technologically appropriate but also pedagogically
and culturally meaningful.
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4. Human-Centered Al Design: Al systems should be designed to augment teachers'
roles rather than replace them. Al should facilitate personalized learning by providing
teachers with actionable insights into student progress while allowing them to maintain
control over lesson planning and classroom dynamics (Seldon & Abidoye, 2019). This
approach emphasizes collaboration between Al and teachers to ensure that students benefit
from both the data-driven efficiency of Al and the emotional and social intelligence of human
educators (Greene et al.,, 2020).

5. Ongoing Evaluation and Research: The implementation of Al in education should
be accompanied by continuous research and evaluation to assess its impact on student
outcomes and teacher autonomy. Future studies should focus on identifying the long-term
effects of Al adoption in low-resource contexts like Karachi and explore how these
technologies can be optimized to meet the specific needs of local education systems (Li &
Lalani, 2020). Additionally, regular feedback from teachers, students, and policymakers will
help refine Al strategies to align them with human-centered educational values.

Discussion and Future Directions

The findings from this study underscore the critical role that Al can play in modernizing
school education in Karachi. However, the path to successful Al integration is fraught with
challenges, particularly regarding technological infrastructure, teacher preparedness, and
cultural alignment. These challenges reflect a broader trend observed in other developing
regions where Al has been introduced in education (Selwyn, 2021).

By adopting a human-centered approach, where Al complements rather than replaces
educators, it is possible to create learning environments that are both technologically
advanced and deeply human. Teachers play a vital role in shaping not only academic
outcomes but also the emotional and social development of students. Al tools must, therefore,
be designed to support these aspects of teaching, ensuring that they enhance the relational
and creative dimensions of education.

Looking ahead, the potential for Al to transform education in Pakistan will depend on several
factors. First, the government and private sector must collaborate to provide the necessary
resources for infrastructure improvements and teacher training. Secondly, Al developers
must prioritize the creation of localized tools that reflect the cultural and educational realities
of students in Karachi and other parts of the country. Finally, ongoing research is needed to
track the effectiveness of Al in enhancing educational outcomes and to ensure that these
technologies are being used in ways that support equity, inclusion, and teacher autonomy
(Ameen & Zafar, 2021; Hussain & Malik, 2021).

In conclusion, while Al presents significant opportunities to improve educational practices in
Karachi, careful consideration must be given to its implementation. A thoughtful and human-
centered approach, supported by strong infrastructure and professional development, is
essential to ensure that Al enhances education without undermining the role of teachers or
perpetuating existing inequalities.
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