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Abstract—Al may change global education. ChatGPT may help Pakistan with
overcrowded schools, teacher shortages, and resource limitations. According
to a study, ChatGPT may enhance Pakistani education, teaching, and learning.
This research suggests ChatGPT may boost Pakistani education. ChatGPT's
influence on education, integrating concerns, and Pakistani education
proposals are covered in the article. This research was quantitative and
qualitative. Structured surveys of educators, students, and policymakers
generated quantitative data, while semi-structured interviews were collected
qualitatively. Urban-rural stratified sample. They evaluated qualitative data
using regression, T-tests, and themes. Results demonstrate ChatGPT enhances
Pakistani education. The survey showed teachers and students enjoyed
ChatGPT's teaching and learning advantages. Testing showed ChatGPT
enhanced student performance by 15%. According to qualitative research,
ChatGPT may eliminate educational disparities in underprivileged areas
despite concerns about digital infrastructure and teacher preparation.
ChatGPT may enhance Pakistani education by improving learning, teaching,
and access to high-quality education. It requires massive digital infrastructure
expenditures, educator professional development, and government backing to
succeed. Results impact politicians, educators, and technology. Education
policymakers need frameworks like ChatGPT to use Al. Al and educator
training must be culturally suitable. Pakistani educators get Al education
research training and recommendations from this initiative.

Keywords—Artificial Intelligence, ChatGPT, Learning Outcomes, Pakistani
Education System

1 Introduction

The incorporation of artificial intelligence (Al) into the field of education has generated
significant changes on a global scale [1], with ChatGPT emerging as a prominent
instrument in this sphere. In Pakistan, where there are enduring educational obstacles, such
as heavily populated classrooms, a scarcity of well-trained educators, and inequitable
availability of high-quality resources, ChatGPT offers a unique prospect to address these
disparities. Based on Ahmad and Farooq's research, ChatGPT can significantly transform
Pakistan's education system by providing tailored learning experiences and assisting
educators in facilitating successful teaching practices [2]. Nevertheless, implementing these
Al-powered technologies also presents complex obstacles requiring meticulous handling.

Machine learning technologies such as ChatGPT have the potential to provide scalable
solutions to prevalent challenges inside the Pakistani education system. In remote regions
characterised by limited educational resources, ChatGPT has the potential to provide
learners access to information and tutoring services that would otherwise be inaccessible.
The competence above is vital in light of the substantial discrepancies within Pakistan's
education system between urban and rural regions [3]. Furthermore, ChatGPT has the
potential to assist educators by automating repetitive processes, enabling them to allocate
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their attention towards more dynamic and captivating teaching approaches. Despite the
benefits above, there are apprehensions about the digital divide and the preparedness of the
school system in Pakistan to include this sophisticated technology. The COVID-19
epidemic has underscored the importance of digital technologies in education, accelerating
the shift towards instructional approaches that incorporate online and mixed learning styles.
With the increasing use of digital education platforms in Pakistan, the role of ChatGPT has
become even more crucial. In the wake of the global pandemic, a significant number of
students faced educational disruptions due to inadequate digital infrastructure and limited
access to resources. However, ChatGPT's potential to provide constant and high-quality
educational assistance, regardless of geographical location, offers reassurance about its
reliability. This potential can significantly contribute to addressing these challenges,
thereby strengthening the resilience of Pakistan's education system in the face of future
crises.

Nevertheless, the integration of ChatGPT inside Pakistan's education system presents
several significant obstacles. It is essential to address concerns about digital literacy,
infrastructure development, and ethical issues associated with the use of artificial
intelligence in education. Valid concerns have been raised over the capacity of the current
infrastructure in Pakistan, especially in distant regions, to effectively accommodate the
incorporation of artificial intelligence (Al)-based solutions [4]. Furthermore, it is
imperative to thoroughly analyse the ethical ramifications of artificial intelligence (Al) in
education, encompassing concerns about data privacy and the possibility of Al supplanting
human educators. This examination is crucial to guarantee the responsible utilisation of
these technologies. The impending integration of ChatGPT into the Pakistani education
system holds great promise, as it has the potential to revolutionise the dynamics of learning
and teaching profoundly. However, to realise this potential, it is crucial to foster a
collaborative endeavour that involves politicians, educators, and technologists. This
collective effort is essential to effectively tackle the obstacles related to infrastructure,
digital literacy, and ethical issues. By doing so, Pakistan can use ChatGPT as a tool to
establish a more equal and efficient education system. The objective of this study is to
thoroughly examine these characteristics, offering a full analysis of the potential impact of
ChatGPT on the evolving landscape of education in Pakistan.

1.1 Problem Statement

The education system in Pakistan encounters notable obstacles, including discrepancies
in educational accessibility and quality between urban and rural regions, a shortage of
pedagogically competent instructors, and inadequate educational resources. More empirical
data about the efficacy of Al-driven technologies such as ChatGPT in addressing the
challenges above within the specific context of Pakistan needs to be provided. The objective
of this research is to examine the prospective influence of ChatGPT on the education system
in Pakistan, with a specific emphasis on its capacity to boost learning outcomes, transform
teaching methodologies, and augment the availability of high-quality education, especially
in regions with limited resources. While the paper presents essential results on the capacity
of ChatGPT to improve learning outcomes, teaching approaches, and access to high-quality
education in Pakistan, it would be advantageous to include a more comprehensive
description of the integration of ChatGPT into the learning process. Incorporating precise
analysis of the implementation obstacles, such as software infrastructure problems in
distant regions and the readiness of educators to embrace Al-driven technologies, will
enhance the comprehension of the practical barriers to successfully adopting ChatGPT.
These factors might also guide politicians and educators in formulating more
comprehensive approaches for incorporating Al in education.

1.2 Significance of the Study

This work has academic significance as it offers valuable insights into the potential of
artificial intelligence, particularly ChatGPT, to tackle urgent educational concerns in
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Pakistan effectively. Through an examination of the potential of ChatGPT in augmenting
learning outcomes, enhancing teaching methodologies, and bridging the divide between
urban and rural education, this study aims to make a valuable contribution to the
formulation of strategies that can be employed by policymakers, educators, and
technologists to successfully incorporate artificial intelligence (Al) into the education
system of Pakistan. This study's results have significant relevance within the framework of
Pakistan's continuous digital revolution in education, highlighting the need for inventive
approaches to enhance educational equality and quality.

1.3  Conceptual Framework

The theoretical framework used in this research is predicated upon the correlation
between the independent variable, namely the incorporation of ChatGPT inside Pakistan's
educational system, and the dependent variables, encompassing educational achievements,
pedagogical approaches, and the availability of comprehensive education. The theoretical
framework suggests that the successful incorporation of ChatGPT would eventually yield
enhancements in the aforementioned dependent variables, hence contributing to developing
a more comprehensive and efficient education system in Pakistan.
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Fig. 1. Conceptual Framework

1.4  Research Question

Research Question: In what manner could the integration of ChatGPT into Pakistan's
educational infrastructure improve learning outcomes, advance teaching methodologies,
and facilitate equitable access to high-quality education?

1.5  Research Hypothesis

Ho: ChatGPT does not improve learning outcomes , teaching practices, or accessibility
to excellent education in Pakistan.

Hi: ChatGPT promotes learning, teaching, and access to excellent education in Pakist
an.

1.6 Literature Review

In recent years, there has been significant interest in incorporating artificial intelligence
(Al into the field of education, with technologies such as ChatGPT taking the lead. Given
the complex nature of educational difficulties in Pakistan, using artificial intelligence (Al)
holds considerable promise in augmenting the dynamics of learning and teaching. The
current literature study delves into the extant corpus of research about artificial intelligence
(Al) in education, specifically emphasising ChatGPT and analogous technologies. It
examines the influence of these technologies on educational achievements, as well as the
obstacles and prospects associated with their incorporation into the education system of
Pakistan.
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Rapid advancements and extensive implementation characterise the current state of
artificial intelligence (Al) in education. In diverse educational contexts, artificial
intelligence (Al) solutions such as ChatGPT have been used to augment individualised
instruction, provide immediate evaluation, and assist educators in effectively managing
extensive classes [5]. The research by Holmes et al. emphasises the potential of artificial
intelligence (Al) in customising educational material to suit individual learning styles,
leading to enhanced student engagement and improved academic achievements [6]. Chen
et al. corroborate these results, asserting that using Al-driven platforms has yielded notable
enhancements in student achievement in mathematics and scientific domains via tailored
learning experiences [7].

Moreover, according to the World Economic Forum, artificial intelligence (Al) is
revolutionising the field of education via its ability to facilitate customised learning
trajectories, enhance instructor effectiveness, and promote student independence [8]. The
shift above is notably apparent in areas characterised by highly advanced digital
infrastructure. Nevertheless, current scholarly research highlights obstacles that impede the
extensive implementation of artificial intelligence (Al) in underdeveloped areas, such as
South Asia [9]. These problems mainly revolve around the need for substantial investments
in technology and training.

The use of artificial intelligence (Al) in the field of education in developing nations has
distinct problems and prospects. In nations such as Pakistan, where the education system
often confronts resource constraints, artificial intelligence (Al) presents a prospective
remedy for mitigating inequalities in the availability of high-quality education. Qadir and
Al-Fugaha assert that artificial intelligence (Al) can significantly contribute to reducing
educational disparities by facilitating the provision of superior educational materials to
students residing in distant regions [10]. This issue is important in Pakistan, where rural
regions often encounter challenges related to the inadequate availability of competent
educators and educational resources.

Nevertheless, the effective integration of artificial intelligence (Al) in Pakistan
encounters challenges, such as insufficient digital infrastructure and limited digital literacy
among students and instructors [11]. Furthermore, a recent investigation conducted by
Mahmood et al. posits that the efficacy of Al tools, such as ChatGPT, in augmenting
educational achievements relies upon complementary infrastructure, including dependable
internet connectivity and access to digital devices [12]. The development of ChatGPT, an
artificial intelligence language model created by OpenAl, signifies a notable progression in
the use of Al in education. The tool has received praise for its capacity to produce reactions
that resemble those of humans, making it a significant asset in facilitating interactive
learning settings. Wu et al. believe that ChatGPT has the potential to augment student
involvement via the provision of prompt feedback and explanations, therefore aligning with
the principles of self-directed learning [13]. ChatGPT presents a viable and adaptable
approach to addressing the issue of inadequate teacher-student ratios in Pakistan, especially
in overcrowded classrooms [14].

Additionally, ChatGPT has the potential to support educators by automating repetitive
duties such as evaluating student performance and addressing frequently asked questions,
hence enabling instructors to allocate their attention towards more intricate educational
endeavours [15]. The aforementioned potential is substantiated by a study by Khan and
Shah, whereby it was shown that instructors who used artificial intelligence (Al)
technologies such as ChatGPT saw a decrease in their burden and an enhancement in
student achievements [3]. Nevertheless, scholarly literature also emphasises that the
efficacy of these tools is contingent upon educators' proficiency in incorporating them into
their instructional methodologies, underscoring the need for sufficient training and
professional growth [5].

While the advantages of artificial intelligence (Al) in education have been well
established, it is imperative to acknowledge and tackle its substantial obstacles and ethical
implications. A significant issue of worry is the possibility of artificial intelligence (Al)
perpetuating pre-existing educational disparities, mainly when Al tools are restricted to
institutions with ample resources [1]. In the context of Pakistan, where significant
socioeconomic gaps exist between urban and rural educational institutions, this danger is
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notably underscored. Moreover, the ethical ramifications of artificial intelligence (Al) in
education, including matters about the protection of data privacy and the possibility of Al
supplanting human educators, are of utmost importance and need meticulous handling [9].
Another significant obstacle is the cultural and contextual pertinence of material created by
artificial intelligence. According to the findings of Saeed and Zafar, the instructional
material produced by Al models such as ChatGPT may need to consistently conform to the
cultural norms and values of the local context, leading to potential challenges in its
implementation [11]. Moreover, the use of artificial intelligence (Al) in education gives
rise to enquiries about the involvement of human educators and the possibility of Al
diminishing the significance of human aspects of instruction, such as empathy and
mentoring [2].

A bright outlook exists for integrating artificial intelligence (Al) inside the Pakistani
education system; nonetheless, it requires meticulous planning and strategic investment.
Policymakers must tackle the digital gap and provide equitable access to the advantages of
Al in education for all students, irrespective of their geographical location or
socioeconomic background. The Digital Pakistan Policy establishes the government's
dedication to the augmentation of digital infrastructure and the advancement of digital
literacy, which are crucial measures for effectively incorporating artificial intelligence (Al)
in education [8]. Furthermore, it is essential to conduct continuous research to assess the
enduring effects of artificial intelligence mechanisms such as ChatGPT on educational
achievements and establish optimal strategies for their implementation across various
educational environments [14].

The existing body of research indicates that, with appropriate assistance, artificial
intelligence (Al) can significantly enhance the quality and availability of education in
Pakistan. However, the realisation of this potential necessitates establishing a collaborative
effort among government agencies, educational institutions, and technology suppliers to
foster an environment that facilitates the efficient utilisation of artificial intelligence in the
field of education [15]. The ongoing evolution of the Pakistani education system presents
an opportunity for artificial intelligence (Al) to assume a pivotal role in reshaping the
dynamics of learning and teaching. This, in turn, has the potential to foster a more equal
and efficient education system.

2 Research Methodology

The present study utilises a mixed-methods methodology, including qualitative and
quantitative research techniques, to fully comprehend the influence of ChatGPT on the
education system in Pakistan. The mixed-methods approach is justified due to its ability to
comprehensively investigate the research topic via integrating qualitative and quantitative
data collecting and analysis methodologies. To strengthen the credibility of this research,
it is essential to provide a more comprehensive explanation of the process used to determine
the sample size, the sampling techniques, and the rationale behind the chosen methodology.
Providing details on how the sample size of 500 participants (200 instructors, 250 students,
and 50 policymakers) was arrived at, taking into account factors such as the population
size, expected effect size, and power analysis, would enhance the clarity and robustness of
the study's design. Additionally, a more detailed explanation of the stratified sampling
technique employed, including the criteria for stratification (e.g., rural vs. urban, primary
vs. secondary education levels), would offer greater transparency and bolster the sample's
representativeness. Justifying the use of a mixed-methods approach by demonstrating how
it integrates quantitative and qualitative data to provide a comprehensive understanding of
ChatGPT's impact on the education system further validates the research methodology
employed in this study. The research approach consists of the following stages:
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2.1

2.2

2.3

2.4

Research Design

The research approach used in this study is characterised by its descriptive and
exploratory nature. The present study employs a descriptive strategy to collect data on the
existing level of Al integration in Pakistan's education field. Additionally, an exploratory
approach is used to investigate the possible effects of ChatGPT on educational results. This
two-pronged methodology guarantees that the research not only delineates the current state
of affairs but also offers valuable perspectives on the optimal integration of ChatGPT
within the educational framework.

Population and Sampling

The study's target demographic includes instructors, students, and policymakers at
many educational institutions in Pakistan. The research comprehensively examines both
urban and rural locations to include a wide array of opinions and experiences. Stratified
sampling is used as a methodological approach to guarantee the appropriate representation
of various strata within the population, including but not limited to rural and urban schools
and elementary and secondary education levels.

Research Sample Size: The research encompasses a sample size of 500 individuals,
consisting of 200 instructors, 250 pupils, and 50 policymakers. Determining the sample
size depends on attaining statistical significance and ensuring representativeness.

Data Collection Methods

Collection of Quantitative Data

The collection of quantitative data involves administering organized surveys to the
intended participants. The surveys are a combination of closed-ended and Likert-scale
enquiries that have been specifically formulated to assess the participants' perspectives,
attitudes, and experiences regarding ChatGPT within the educational setting. The survey
questions are meticulously designed to correspond with the study goals and undergo a pilot
test to ensure their validity and reliability prior to their widespread dissemination.

Survey Topics: The surveys cover a range of subjects, including ChatGPT's efficacy
in enhancing educational achievements, its influence on pedagogical approaches, obstacles
encountered during implementation, and the general level of contentment with the
integration of artificial intelligence into educational practices.

Collection of Qualitative Data

Quialitative data is acquired using semi-structured interviews with a subset of the
sample, including 20 educators, 20 students, and 10 policymakers. The primary objective
of the interviews is to comprehensively examine the participants' experiences and
perspectives, with a particular focus on subjects such as the pragmatic obstacles associated
with using ChatGPT, its potential advantages, and the ethical implications of artificial
intelligence in education.

Interview Procedure: Interviews are administered either face-to-face or via
videoconferencing, depending upon the availability and geographical proximity of the
participants. Each interview lasts roughly 45 minutes, during which the participants'
comments are recorded and transcribed for the purpose of analysis.

Data Analysis

Analysis of Quantitative Data

Specific statistical software, such as SPSS, is used to analyse the quantitative data
obtained from the surveys. Descriptive statistics, such as means, medians, and standard
deviations, are computed to summarise the data concisely. Inferential statistical methods,
such as t-tests and chi-square tests, are used to ascertain the statistical significance of
disparities across distinct groups, such as urban and rural institutions. Furthermore, a



International Journal of Instructional Technology (IJIT), 02 (02), 2023

regression analysis is performed to investigate the correlation between the integration of
ChatGPT (independent variable) and educational results (dependent variables).
Qualitative Data Analysis

The examination of qualitative data obtained from the interviews is conducted via the
use of theme analysis. This procedure, which involves the use of coding techniques to
uncover reoccurring themes and patterns within the data, is a valuable approach for
comprehending the intricate viewpoints of participants. It specifically sheds light on the
advantages and difficulties associated with the utilisation of ChatGPT in diverse
educational environments, ensuring that all perspectives are thoroughly considered.

2.5 Ethical Considerations

The research project follows established ethical criteria to safeguard the participants'
rights and privacy. Before data collection, all participants must provide informed
permission, assuring their comprehensive understanding of the study's objectives,
methodologies, and possible hazards. Adherence to the concept of informed consent
demonstrates respect for participants' autonomy and decision-making rights. It guarantees
that participants possess comprehensive knowledge of the study's objectives,
methodologies, possible hazards, and advantages, enabling them to make a well-informed
choice about their participation. Given the diversity of participants in educational research,
including students, educators, and policymakers, informed consent is crucial for upholding
ethical standards and fostering trust among participants. To preserve confidentiality, the
participants' data is anonymised, and the results are presented in a way that ensures the
preservation of individual identities. Using data anonymisation and secure handling
measures enhances ethical compliance and protects the confidentiality of participants.
Stringent adherence to moral principles is crucial when incorporating Al technologies such
as ChatGPT in education since they potentially threaten sensitive information. Adherence
to appropriate regulations also strengthens the trustworthiness and dependability of the
study results, guaranteeing that the incorporation of artificial intelligence in education is
carried out responsibly and ethically. Furthermore, the research adheres to the ethical
guidelines established by relevant academic institutions and regulatory authorities in
Pakistan.

3 Findings And Discussion

This study's research results are derived from the comprehensive examination of
quantitative and qualitative data gathered during the research process. The following part
provides an exposition of the survey data findings, thematic insights derived from
interviews, and the results of a primary research test undertaken to assess the influence of
ChatGPT on educational achievements. This study presents the results accompanied by
supplementary tables and a comprehensive analysis.

3.1 Quantitative Findings

Survey Data Analysis

The poll's findings suggest that educators, students, and policymakers have a favourable
impression of ChatGPT. Table 1 presents a comprehensive overview of the primary
feedback regarding ChatGPT's efficacy in enhancing educational achievements and
instructional methodologies.
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Table 1. Summary of Survey Responses on ChatGPT Effectiveness

Standard  Percentage

Survey Question Mean Deviation Agree
ChatGPT enhances student understanding of complex subjects 4.2 0.85 82
ChatGPT improves teaching efficiency 4.0 0.78 75
ChatGPT increases access to educational resources 4.3 0.81 80
ChatGPT reduces teacher workload 3.9 0.88 70

Source: Created by the author

The average scores obtained from the survey questions demonstrate a significant degree
of consensus among participants regarding ChatGPT's beneficial influence on educational
achievements. The statement that ChatGPT improves students' comprehension of intricate
topics garners the most considerable consensus (82%), demonstrating its efficacy as an
academic instrument.

Statistical Test Results

In order to evaluate the impact of integrating ChatGPT on academic performance, a
paired t-test was conducted to compare students' test scores before and after the
implementation of ChatGPT. The results are presented in Table 2.

Table 2. Paired t-test Results for Students Test Scores

Test Period Mean Standard Deviation t-Value p-Value
Pre-ChatGPT 65.4 10.2 4.32 0.0002
Post-ChatGPT 75.2 9.8

Source: Created by the author

The findings from the paired t-test indicate a statistically significant enhancement in
student test scores after including ChatGPT (p < 0.05). This finding supports the hypothesis
that ChatGPT has a beneficial effect on learning outcomes, confirming Ha.

3.2  Qualitative Findings

Thematic Analysis
The examination of interview data via thematic analysis yielded several significant
topics regarding the incorporation of ChatGPT into Pakistan's education system.
Theme 1: Augmented Personalised Learning
Educators emphasised that ChatGPT facilitates personalised learning experiences for
pupils, accommodating their unique demands and differing learning speeds. This
intervention proved especially advantageous in classes of considerable size when educators
encounter challenges in delivering individualised instruction.
Theme 2: Digital Infrastructure Challenges
Participants residing in rural regions encountered notable obstacles to digital
infrastructure, including unstable internet connectivity and insufficient hardware, which
impeded the efficient use of ChatGPT platforms. The study might be enhanced by including
a more comprehensive examination of the feasibility of using ChatGPT in diverse
educational settings in Pakistan, including the distinct requirements and limitations of
urban and rural schools. To illustrate, a more comprehensive knowledge of the applicability
of ChatGPT may be achieved by analysing its adaptation to address the unique issues
encountered by rural schools with limited internet access and resources, in contrast to
metropolitan schools with more advanced digital infrastructure. Moreover, investigating
distinctive approaches for incorporating ChatGPT according to these contextual variations
might provide practical direction for educators and policymakers to optimise the
advantages of Al in education in various settings.
Topic 3: Requirements for Teacher Training
Educational professionals stressed the crucial need for professional growth and training
in artificial intelligence (Al) technologies, particularly in the context of integrating
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ChatGPT. They underscored the necessity of a paradigm change in conventional teaching
methodologies for successful implementation.

Research Test Summary

Examining test results obtained from two distinct cohorts of students, one using
ChatGPT and the other not revealed a statistically significant disparity in academic
achievement. The cohort receiving ChatGPT assistance demonstrated a mean enhancement
of 15%, validating the instrument's efficacy in augmenting educational achievements.

Conclusion

The empirical evidence suggests that ChatGPT can bring about substantial changes in
Pakistan's education system via the enhancement of learning outcomes, the improvement
of teaching methodologies, and the augmentation of accessibility to high-quality education.
Although the advantages are apparent, it is essential to acknowledge and tackle obstacles
such as infrastructure constraints and appropriate teacher training to optimise the efficacy
of integrating ChatGPT. To reinforce this conclusion, it is necessary to provide a well-
defined plan for integrating ChatGPT into classrooms in Pakistan. This roadmap should
delineate pragmatic approaches to tackle the obstacles ascertained throughout the study,
including insufficient digital infrastructure in rural regions, the need for teacher education
in Al technology, and ethical considerations regarding data protection. Furthermore, the
plan might suggest a systematic approach to implementation, beginning with trial initiatives
in metropolitan schools with superior infrastructure and then gradually extending to rural
regions. Effective integration will need a strong focus on cooperation among politicians,
educators, and technologists, along with ongoing assessment and adjustment to specific
local circumstances. An elaborate strategy of this kind would provide practical direction
for everyone involved, strengthening the research's influence on education policy and
practice. The findings of this research confirm that ChatGPT has the potential to
significantly contribute to the reduction of educational inequalities in Pakistan, given
appropriate assistance.
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