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A crucial area of ongoing research is the potential of artificial intelligence to improve learning outcomes in
diverse educational settings, given its increasing global integration into education. This study assesses the
effectiveness of ChatGPT, an artificial intelligence tool, in improving the argumentative writing skills of Pakistani
students pursuing the Secondary School Certificate (SSC) in English as a Foreign Language (EFL) environment.
The focus of this study is to assess the impact of ChatGPT on the skills of argumentative writing of SSC students to
evaluate to what extent they improve the key components of argumentative writing through pre-test and post-
test, and to identify the specific types of errors committed by the learners in Pakistani context. This study adopted
a quasi-experimental approach, using pre- and post-tests to measure changes in students’ argumentative writing
abilities after three months of ChatGPT interaction. The data from the pre-test and post-test is analyzed by using
key components of argumentative writing by Tolumin (1958) and the framework of error analysis by Ellis
(2002). The findings demonstrate significant progress in students’ argumentative writing, with a corresponding
decrease in error types after implementing the ChatGPT intervention. The study’s results indicate a significant
improvement in the argumentative writing abilities of secondary school students using ChatGPT, suggesting its
usefulness in supporting error correction and enhancing writing skills in English as a Foreign Language

education.

1. Introduction

Artificial intelligence is leading a profound revolution in 21st-cen-
tury education, fundamentally altering its structure. Internationally
educational systems are integrating Al to improve the education quality
and outcomes signifying a departure from traditional teaching ap-
proaches. This incorporation of Al opens new and unique opportunities
to address the educational challenges and enhance the efficacy of ped-
agogies, particularly in language education.

1.1. Technological advancements in education

With a progress in digital technologies, their incorporation into ed-
ucation marked a shift in teaching and learning pedagogies. These de-
velopments have resulted in a more interactive, personalized, and
accessible educational paradigm, substantially broadening the reach
and effectiveness of education [1]. The 2018 Programme for Interna-
tional Student Assessment (PISA) revealed that 71 % of United States
students utilized laptops in their classrooms [2]. Secondary students
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utilize educational technologies such as Carnegie Learning’s tutoring
platform (mathematics, science, and English) and ASSISTments (math-
ematics practice) to foster collaboration, creation, and the sharing of
work. Covid-19 accelerated the trend through offering new learning
tools [3]. The widespread adoption of large language model-based
generative Al tools like OpenAI’s ChatGPT in early 2023 has necessi-
tated a reconsideration of educational technology by both educators and
academic policy makers [4,5]. Soori et al. [6] demonstrated the efficacy
of Al in enhancing decision-making capabilities and student achieve-
ment in educational settings. Utilizing predictive analytics within AI,
learning patterns are statistically analyzed to identify students at risk of
academic failure, thereby enabling proactive interventions [7]. They
established that Al-assisted algorithms help the teacher in scoring
assignment and hence reduce his workload. Conversational agents,
chatbots, are found helpful as pedagogical tools and for registration [8].
Haider and Chowdhury [9] examined the incorporation of Communi-
cative Language Teaching within a CALL framework in Bangladesh,
noting positive learner responses and areas for pedagogical improve-
ment. Dwivedi and Seema [10] surveyed various CALL approaches in
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India, highlighting technology’s role in enriching language education.
Jamaldeen et al. [11] explored the potential of Mobile Assisted Lan-
guage Learning among Sri Lankan students, proposing a theoretical
framework for its implementation. Additionally, Yeasmin and Chowd-
hury [12] investigated Bangladeshi teachers’ perceptions of
technology-enhanced blended learning environments, emphasizing the
benefits for collaborative learning. These studies highlight the region’s
tendency to integrate technological advancements in language
education.

1.2. The role of Al in language learning

Language acquisition among students serves diverse purposes,
including, but not limited to, professional and academic pursuits. Arti-
ficial Intelligence (AI) has proposed different tools, such as ChatGPT,
that are being used in education for the improvement of language
learning. ChatGPT provides substantial advantages to those studying
English as a second or foreign language. This tool has an approach to
process, synthesize, and analyze speech, writing, images, etc. [13]. The
impact of ChatGPT on students’ learning activities is noteworthy. Ac-
cording to Ratnam et al. (2023), ChatGPT aids students in establishing
learning objectives, reviewing assessments, and following appropriate
evaluation processes, influencing their learning efficacy. They started a
pilot study and found that it is systematic and very helpful in use as it
helped them to write coherently linked, with full cohesion, accurately,
and in a systematic way. It was suggested that some modified learning
objectives will enhance the capabilities of students to think creatively
and critically. They suggested that it cannot help the students in thinking
and broad development of their mentality, but the students should be
trained as they can easily carry their subjects through ChatGPT.

ChatGPT’s function as a learning scaffold is elucidated by Vygotsky’s
sociocultural theory, with its emphasis on the Zone of Proximal Devel-
opment (ZPD). Higher-order skills are cultivated within this framework
through the guidance of more expert entities, including Al technologies
such as ChatGPT. Through immediate feedback, structured argumenta-
tion modeling, and independent editing facilitation, ChatGPT serves as a
digital scaffolding mechanism, fostering learner autonomy in writing.
This approach is consistent with constructivist language-learning
methodologies, which prioritize active student participation, reflective
practice, and iterative refinement.

Researchers and scholars can create and generate their projects by
using ChatGPT in their work and they concluded that some required
evaluation is necessary for the development of creativity and critical
thinking [14]. Green and Chen [15] argued that structures and errors are
improved due to the utilization of AL It is discussed that the committed
errors are controlled with the assistance of ChatGPT. Research showed
that teachers trust ChatGPT in affecting the writing skills of foreign
language learners [16,17]. Semi-structured interviews were used as a
tool to collect the data from the teachers of a foreign language from
Indonesian Universities and analyzed to examine what the impact on
students. The outcome of this study revealed that writing tools of Al
positively assist the students in their writing skills [16]. They found that
Al tools have a positive impact on students’ writing by improving con-
tent and organization. The Al-based tools also enhanced vocabulary use,
coherence, and idea generation. Instructors acknowledged the Al tools
but also warned about over-reliance that hinders critical thinking.
Sheikh et al. [18] found that ChatGPT assists learners in learning English
as a foreign language. A questionnaire was utilized to gather data from
the second language learners. Shaikh et al. [18] determined that
ChatGPT facilitates vocabulary and pronunciation acquisition among
learners. Cao and Zhong’s [19] study revealed that ChatGPT responded
to prompts rapidly, yet exhibited limitations in feedback efficacy. They
posit that ChatGPT excels at enhancing the cohesion and coherence of
written text. The key components of writing argumentative essays are
also assisted by the employment of ChatGPT. Smith [20] concluded that
Artificial Intelligence has much importance in the field of education and
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is used for the embellishment of writing skills. He found that the key
components of argumentative writing are refined by the utilization of
ChatGPT. The feedbacks of learners are also offered by ChatGPT and
grounded that EFL learners are shifted towards modern technology
instead of traditional methods. A comparative study by Herbold et al.
[21] analyzed student-written and ChatGPT-generated argumentative
essays. Argumentative essays were produced by expert educators and
ChatGPT concurrently, both addressing the same topics. The study by
Herbold et al. [21] demonstrated that ChatGPT produced higher-quality
essays compared to human-generated texts. He compared essays written
by human experts with those generated by ChatGPT. Both writings from
humans and Al were quite different. It was found that ChatGPT produces
better argumentative essays than human. ChatGPT performs better in
producing logical structure, language complexity, vocabulary and
cohesion. Al writings used complex language and sentence structures. It
also made it more formal and exhibited diverse language as compared to
human who used more phrases.

1.3. Challenges in EFL education in pakistan

The educational system in Pakistan, specifically EFL instruction,
faces significant obstacles to effective language acquisition. Yasmin
et al. [22], in this regard, found three major barricades: sociocultural,
psychological, and institutional constraints. A Pakistani classroom ex-
hibits a strong reliance on traditional teaching methodologies, charac-
terized by learner’s dependence on the instructor and showing a passive
learner engagement [23]. The teachers’ demeanor was perceived as
authoritative, and they were reluctant to provide students with oppor-
tunities for creative expression or questioning [24]. The inadequacy of
resources in Pakistani classrooms restricted student access. A detailed
analysis of writing proficiency among 40 secondary schools’ tenth-grade
students in the Bahawalnagar District, Pakistan, was performed [25].
The assessment encompassed vocabulary, syntax, reading comprehen-
sion, grammatical accuracy, and handwriting. A sample of 440 students,
representing urban and rural public and private schools, was analyzed to
assess gender, density, and school type differences using mean scores,
standard deviations, and t-tests. Research findings indicate superior
student comprehension performance compared to other assessed skills,
suggesting focused areas for pedagogical intervention. Researchers also
focused on the area of error in writing. In this instance, Albuhairy [26]
highlighted that the influence of the mother tongue in teaching and
learning is the primary cause of errors. The learners also copy the
essence of the structure of the first language. He also found that the
learners also overgeneralize and replicate the first language structures in
others. Research also showed that Pakistani students face issues in
grammar and argumentation in academic writing due to the lack of in-
structions. A fundamental flaw in traditional teaching methodologies is
the overemphasis on memorization at the expense of critical analysis.
Aziz and Rawian [27] found that traditional teaching methods
encourage rote memorization over critical thinking among students. He
discovered that it resulted in deficient writing skills due to a lack of
student training in the organization and the presentation of evidence in
written form.

1.4. Rationale for using ChatGPT in EFL settings

In Pakistan, where English serves as a crucial medium for academic
and professional advancement, mastery of argumentative writing is
essential for Secondary School Certificate (SSC) students. Despite the
increasing integration of technology in education, there is limited
research on the efficacy of Al tools like ChatGPT in enhancing English
writing skills among EFL learners in the Pakistani educational context. It
can be anticipated by keeping in view the previous research that if
Pakistani learners are provided proper guidance, and technological
advancement, Al can help and improve the writing skills of Pakistani
EFL learners. Present study intended to explore the utilization of
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ChatGPT in language learning, especially to improve writing skills at
secondary school level in Pakistan. The intervention examined the na-
ture of student errors and the extent to which ChatGPT use influenced
the frequency and types of errors in student writing. Present study
addressed the following research question:

How does the inclusion of ChatGPT impact the argumentative
writing of SSC students in Pakistan as EFL learners?

a. How does the use of ChatGPT influence the learning of key compo-
nents of argumentative writing among Pakistani Secondary School
Certificate (SSC) students as EFL learners?

b. What specific types of errors do secondary school certificate students
commit in the Pakistani context in pre-test and post-test?

2. Research methodology

The current study addresses the employment of ChatGPT among EFL
learners in argumentative writing. The study employed a quasi-
experimental approach to analyze writing development as measured
by pre- and post-tests. The study employed a one-group pre-test/post-
test design due to administrative constraints in accessing parallel clas-
ses. While this limits causal attribution, the same instructional context
and teacher were maintained across the intervention, and the pre-test
served as a baseline.

2.1. Sample and procedure

The study utilized a purposive sample of 30 SSC-level students,
equally drawn from a boys’ and a girls’ public-sector school in an urban
district of Punjab, Pakistan. This gender-balanced selection process
guaranteed representation from diverse educational backgrounds. The
chosen schools adhered to the national curriculum and served students
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from middle-socioeconomic backgrounds, reflecting the composition of
numerous urban public schools nationwide in Pakistan. Despite the
limited sample size, its composition accurately mirrors the main de-
mographic characteristics of mainstream English as a Foreign Language
(EFL) students in Pakistani Secondary School Certificate (SSC) contexts.
Stratification by prior proficiency was not feasible due to institutional
assessment limitations, which is acknowledged as a limitation. Howev-
er, the authors recognize the presence of broader regional, linguistic,
and socioeconomic differences and suggest future research employing
more diverse samples to improve the generalizability of findings. These
students completed pre- and post-tests, as well as the intervening ses-
sion. To protect the anonymity of research participants, alphabetic
identifiers have been substituted for their names. The data was collected
from the argumentative essays through the pre-test and the post-test
among Pakistani SSC students. In the first session, students were given
a short introduction to argumentative essays and then a pre-test. Sub-
sequently, a 45-minute lecture was delivered, during which participants
were instructed to utilize ChatGPT for their writing assignments and this
continued for three months period. Upon completion, a post-test
assessment was conducted. The pre-test and the post-test were
analyzed by using key components of argumentative essays by Toulmin
[28] and steps of error analysis by Ellis [29]. At the end of the analysis,
both tests were compared to know the changes over the time duration
from the pre-test to the post-test, see Fig.1 for complete methodological
review.

Although the study adopted a quasi-experimental design without
randomization or a control group, internal validity was maintained by
using a within-subjects design. The same group of students was assessed
before and after the intervention, with no changes in instructional
content or environment except the introduction of ChatGPT. This
allowed the study to attribute changes in performance primarily to the
use of ChatGPT. Future studies employing randomized control groups

Applied
Toulmin (1958)
framework for

argument
components &
Ellis (2002) for
error analysis

Conduct Compare pre-
assessment test and post-
and measure test results,
improvements Identify
improvements
and persisting
challenges

Fig. 1. Intervention Process.
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would further strengthen the causal claims.

OpenAl’'s ChatGPT (GPT-3.5) was employed by the students. The
prompts concentrate on the generation and revision of argumentative
paragraphs. Examples include: “Generate a counterclaim for the argu-
ment that social media is harmful,” or “How can I improve this thesis
statement?” A rubric structured according to Toulmin’s model was
provided to students, highlighting the importance of clear claims, rele-
vant evidence, and effective counter argumentation.

The significance of observed changes between the pre-test and post-
test scores was analyzed by inferring the statistics. The specific test
utilized was a paired sample T-test to determine whether the mean
difference between pre-test and post-test intervention scores is statisti-
cally significant. SPSS v.26 was used for all analyses to determine sta-
tistical significance. The observed effect magnitude and precision were
assessed using 95 % confidence intervals and effect size (Cohen’s d).

Informed consent was obtained from all students and school au-
thorities prior to the study. No personally identifiable information was
gathered. Students received instruction on the function of artificial in-
telligence in composition, adhering to established institutional and
ethical guidelines. The study did not involve sensitive data and complied
with local Al-use policies and research ethics guidelines.

2.2. Analytical framework

The skill to articulate the ideas and persuade others is difficult to
understand. Argumentative writing is used to increase problem-solving.
The data is analyzed by using the framework of key components of
argumentative essays by Toulmin (1958). Key components included
claim, evidence, reason, and counterclaim. This study utilizes Ellis’s
[29] error analysis framework, a refinement of Pit Corder’s [30] foun-
dational research, to analyze the argumentative essay. This framework
comprises four critical steps: identification, where common errors are
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Fig. 2. Impact of ChatGPT on Key Components of Argumentative Writing.

Sustainable Futures 10 (2025) 100809

categorized; description, which investigates the causes behind the er-
rors; explanation, which applies standard rules to understand the errors;
and evaluation, where both local and global errors are assessed for their
impact. This approach ensures a focused and coherent analysis of errors
within the essay.

3. Results and discussion

A comparative analysis of student essays, conducted before and after
ChatGPT implementation, revealed a demonstrable impact of Al on
student writing. Analysis revealed differential impacts of ChatGPT usage
on various aspects of argumentative composition.

3.1. Impact of ChatGPT on key components of argumentative writing

The pre-test and the post-test were held to observe the impact of
ChatGPT integration on the key components (claim, reason, evidence,
and counterclaim) as established by Tolumin [28] in the writings of the
SSC students. The influence of ChatGPT on students’ argumentative
writing skills is illustrated in Fig. 2. Pretest data, gathered prior to
ChatGPT implementation, indicate that students demonstrated
below-average writing proficiency. Post-test analysis demonstrate sig-
nificant improvement, with the majority of students exhibiting
above-average performance on core argumentative writing skills. This
implies that employing ChatGPT as a pedagogical instrument signifi-
cantly improves students’ writing proficiency.

Student language learning progress, from pre-test to post-test, shows
significant development in argumentative writing skills. While taking
components individually, it is clear from Fig. 3 that the maximum
number of students did not write the ‘claim’ accurately; however, post-
test results indicate improved performance in claim component con-
struction following ChatGPT utilization. It is worth mentioning here that
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Fig. 3. Students’ Performance in Key Components of Argumentative Writing.

students were marked and categorized under 3 levels: High achievers
(80 %-+), average (score 51-79 %), low achievers (less than 50 %).
Researchers tried to align their levels with standard educational bench
mark. Upon initial assessment, student performance in claim construc-
tion was largely average, with 41.60 % achieving an average score, 33.4
% falling below average, and a mere 26.70 % attaining high scores. Post-
test results indicate a substantial improvement, with 43.30 % of scores
categorized as high and an absence of low scores. As an example, a
comparison of Student A’s pre-test statement ("Social media is good")
and their post-test response ("Social media promotes civic engagement
and real-time activism, especially among youth, which strengthens
democratic participation") reveals a significant improvement in the
specificity and sophistication of their argument. These results imply that
ChatGPT assisted students in developing stronger argumentative skills,
specifically in the construction of clear and forceful claims, potentially
through illustrative examples or highlighting the importance of
precision.

The ‘Reason’ component demonstrates a significant improvement. In
the initial assessment, no students demonstrated high-level reasoning
skills in their argumentative essays. Post-intervention analysis reveals a
noteworthy 16.60 % increase in student success. The results suggest a
significant positive correlation between ChatGPT usage and improved
reasoning skills among certain students. Also, post-test results indicated
a marked improvement, with a dramatic drop in the number of students
scoring below the benchmark; the rate fell from 73.40 % to 3.40 %. This
suggests that the intervention proved especially beneficial for partici-
pants who initially experienced the greatest difficulty in developing
argumentation within their essays. For instance, student C’s reasoning,
initially described as "helpful for people," evolved to a more nuanced
assessment: "It helps people stay informed through rapid updates,
reducing the digital divide in information access," demonstrating
enhanced analytical depth. A notable shift is evident in the substantial
increase of students categorized as moderate, rising from 26.60 % to
80.00 %. These results indicate that, although few students attained the
highest performance level, a significant proportion progressed from low
to moderate reasoning abilities in their writing.

Analysis of the ‘evidence’ component revealed a transformation in

student performance. A pre-test revealed that an overwhelming 96.60 %
of students scored low, with a complete absence of high scorers.
Following the intervention, 13.40 % of students earned high scores,
demonstrating that ChatGPT assisted a group of students in successfully
incorporating evidence; these students’ writing displayed more sophis-
ticated argumentation and a greater depth of analysis. While in case of
low scorers, a significant reduction was observed in the proportion of
students achieving low scores, declining from 96.67 % in the pre-test to
36.60 % in the post-test. The marked reduction in errors suggests the
intervention’s considerable success in supporting students previously
experiencing difficulty with appropriate evidence use. Of particular note
is the substantial growth in the student population now categorized as
moderate, a jump from 3.33 % to 50.00 %. This shows that though many
students were not able to score high, majority improved their evidence
presentation in posttest. For instance, student O posited a personal
conjecture as evidence: "I believe..." Whereas in post-test, he was able to
recognize his limitation and produced credible evidence to support her
claim, ‘According to a 2022 Pew Research study, 67 % of young adults
use social media as their primary news source’. ChatGPT’s training
methodology seems to have focused on the importance of evidentiary
support for arguments, guiding students in the proper integration and
citation of relevant sources, thereby enhancing their overall argumen-
tative proficiency.

Although the counterclaim category exhibited the least improve-
ment, it demonstrated a notable shift from a substantial majority of low-
scoring students (93.30 %) to a smaller proportion (76.60 %), coupled
with a modest increase in moderate (6.67 % to 13.30 %) and high-
scoring students (0.00 % to 10.00 %). The result may demonstrate the
complexities inherent in managing counterarguments, necessitating the
acknowledgment and effective refutation of opposing perspectives. For
illustration, student C gave no counterclaim in pre-test; however, he
showed an improved ability to acknowledge opposing views in post-test,
‘Some argue that social media spreads misinformation, but, fact-
checking features have become more strong in recent platforms.’ Uti-
lizing ChatGPT in instruction potentially provided students with diverse
perspectives and models for the integration and refutation of counter-
arguments—a complex skill in argumentative writing.
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The findings demonstrate the efficacy of ChatGPT integration in
enhancing students’ argumentative writing, specifically their ability to
construct claims, reason effectively, utilize evidence, and address
counterarguments. The results show a notable increase in high achievers
and a significant decrease in low scorers in each category. This shift
reveals that interactive feedback and specifically designed illustrations
provided by ChatGPT increased students’ skills in developing coherent
and persuasive arguments.

3.2. Impact of ChatGPT on students’ errors

Error analysis shows ChatGPT substantially improved student
writing by reducing linguistic and structural errors. Error analysis is
used to analyze the errors committed by students in argumentative es-
says. Pit Corder [30] discussed the error analysis in “The Significance of
Learner Errors”. He wrote that important errors should be highlighted by
teachers and then those errors must be eliminated. The language
composition and writing performances are discussed by Ellis (2002). His
discussion included a range of prevalent errors, such as omissions,
misinformation, grammatical flaws, inappropriate word usage, literal
translations, punctuation errors, disordered sentence structure, inaccu-
rate use of numbers, abbreviation, prepositional misuse, differentiation,
spelling mistakes, spacing issues, improper use of articles, and flawed
differentiation.

Fig. 4 indicates a substantial reduction in student writing errors
following the incorporation of ChatGPT into the learning practices. Pre-
test results indicated that a substantial majority (63 %) of students
exhibited an average error frequency, while 30 % performed poorly by
demonstrating a high error frequency and only 7 % performed well and
displayed a low error frequency. However, posttest results showed a
decrease of 10 % as compared to previous frequent errors as this time
only 20 % had higher frequency of error. Concurrently, an increase in
student performance corresponded with a rise in the percentage of
students (43 %) demonstrating a low error rate. A comparable trend was
observed within the average-frequency category, exhibiting an approx-
imate halving of the count (from 63 % to 37 %). Present finding suggests
that integration of ChatGPT reduces error rate in students’ writings.

Comprehensive analysis of the research concerning ChatGPT inte-
gration and its effects on students’ writing abilities shows diverse out-
comes for various error types, pre- and post-intervention, as illustrated
in Fig. 5. The results showed an improvement in the errors related to
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Grammar, punctuation, preposition use, disordering and use of articles.
Though there is drastic improvement in these four types, errors were
almost halved in grammar, reduced thrice in punctuation and reduced
four times in case of disordering and use of preposition. A significant
reduction in errors was observed in spelling, with student errors
decreasing from 49 in the pretest to 3 in the posttest. Whereas, the
remaining error categories—omissions, differentiation errors, and
spacing issues—showed slight improvement.

There were also some error types which remained unchanged in this
intervention e.g. literal translation, word-usage, abbreviation, and
misinformation. The intervention may not have adequately accounted
for the complexities inherent in interlingual translation. This may be
attributed to instances where ChatGPT’s outputs closely mirror source
material structures or idioms, resulting in misinterpretations across
cultural or contextual boundaries. A consistent pattern in word-usage
errors suggest that either ChatGPT input was not influential or stu-
dents were not able to grasp suggestion provided by AL While the
absence of progress in outcomes related to abbreviations might be
attributed to ChatGPT proposing or employing them, which students
subsequently integrate without a complete grasp of their proper usage or
significance.

This underscores a lack of understanding of formal writing standards
or subject-specific jargon. A similar pattern was observed in errors of
misinformation, that shows that the use of ChatGPT did not significantly
impact students’ abilities to accurately interpret and communicate
factual information. This may suggest that artificial intelligence may
help in language mechanics but are unable to address the inaccuracy of
content. The implementation of critical thinking and fact-checking skills
is necessary for both teachers and students.

3.3. Statistical significance of the error reduction

A paired samples T-test was conducted to determine whether
ChatGPT-based instruction effectively reduces EFL learners’ writing
errors. Results showed a notable reduction in error mean counts before
the treatment (M = 10.03 SD = 2.74) compared to after the treatment (M
= 4.73 SD = 1.80), resulting in a mean difference of —5.30 errors. This
improvement was statistically highly significant, t(29) = 9.44, p < .001,
and statistically significant at the 95 % confidence interval of 4.15 to
6.45. This difference means that this confidence interval does not
include zero, indicating a reliable and consistent improvement across

Frequency of Students’ Errors

Pre-Test

Post Test

Average

Fig. 4. Impact of ChatGPT on Students’ errors.
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Fig. 5. Impact of ChatGPT Integration on Students’ Error Types.

participants.

The magnitude of change resulting from the intervention was
calculated to be very large on the effect size (Cohen’s d) measure (1.72).
Thus, ChatGPT was helpful for students in decreasing writing errors,
probably because the feedback is more precise, the suggestions are more
structured, and they can view the corrections. Overall, the statistics view
favors using machine-based instructional models for language im-
provements (Table 1).

3.4. Discussion

The findings show a marked improvement in students’ argumenta-
tive writing skills following the integration of ChatGPT into their
learning. The students exhibited a remarkable progress in learning key
components of argumentative writing: claim, reason, evidence, and
counterclaim. The results also showed a reduction in linguistic and
structural errors. This paper contextualizes the presented results within
the existing body of research on Al-assisted language learning, further
examining their pedagogical ramifications for English as a Foreign
Language (EFL) instruction in Pakistan. The analysis of the above data
shows that Al tools can be used for educational purposes. It encourages
the teachers to use Al for teaching and involves the students in language
learning. The focus of the current study is to know the impact of

Table 1
Paired-Samples T-Test Results.

Measure Pre-Test (V1) Post-Test (V2) Difference (V1 — V2)
Mean 10 4.73 5.3

Standard Deviation 2.74 1.8 3.08

Standard Error 0.5 0.33 0.56

t-value - - 9.44

Df - - 29

p-value - - < 0.001

Cohen’s d - - 1.72

ChatGPT in the improvements of key components and reducing the error
types. These are observed from the pre-test and the post-test. The out-
comes are discussed in the light of different research. The students gain
knowledge through the utilization of ChatGPT. The findings showing
students’ improved writing skills are consistent with Xiao [31] who
concluded that technology has different challenges in language learning
but it has benefits for interactive materials. Our results corroborate Kim
etal. [32] findings that Al-based writing feedback significantly improves
the structural aspects of student writing, leading to better organization
and more cohesive essays. It is used to enhance the language learning
skills. The employment of ChatGPT has influences in teaching methods
and also it is a great benefit for students for language learning. The
findings correspond with another research by Athanassopoulos [33]
whose findings indicate that ChatGPT is a language learning and
teaching for the improvement of language learning skills [33]. The key
components of writing argumentative essays are also assisted by the
employment of ChatGPT. The outcomes are aligned with the findings of
Smith (2020) who concluded that Artificial Intelligence has much
importance in the field of education. It was related that is used for the
embellishment of writing skills. He (2020) found that the key compo-
nents of argumentative writing are refined by the utilization of ChatGPT.
The current study also found that the utilization of ChatGPT has enabled
the students to write and maintain the key components. The exploration
of the pre-test, before the utilization of ChatGPT, and the post-test, after
the employment of ChatGPT, show improvements in writing. It has
developed the abilities for the formulation claims, reasons, evidence,
and counterclaim. These are improved by 15 % to 20 % from before
utilizing ChatGPT to after its utilization. This is also supported by the
work of Deane (2023) who suggested that writing with the help of Al is
better than other writings. It has substantial gain in the structure of
writing and improves the arguments. This is very close to the research of
Herbold (2023). He performed his research on the quality of essays,
written by ChatGPT, and reported that these essays are better than the
essays which were written by human beings. The current research is
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established on the utilization of ChatGPT for the writing of argumen-
tative essays.

The current study identified the errors committed by Pakistani SSC
students in pre-tests and found a significant reduction after integration
of ChatGPT as learning tool. A survey of existing literature reveals that
grammatical inaccuracy is a persistent obstacle for ESL learners,
resulting in frequent errors in their writing [34]. Our findings echo the
results of Green and Chen (2019) who demonstrated that Al assisted
tools mitigate errors by providing real time feedback. This study showed
a significant decrease in grammatical and punctuation errors, indicating
that students improved their writing precision with the help of
ChatGPT’s feedback mechanisms. Students’ consistency in some errors
like misinformation and errors due to interference of first language
highlight necessitates the supplimental instruction in critical thinking
and contextual understanding, a finding corroborated by Liu and Liu and
Liu [35]. This study expands upon existing literature, incorporating
findings from Mahboob’s [36] research, which attributes errors to
first-language interference.

Besides observed advantages, certain limitations of ChatGPT also
surfaced. Some errors including literal translation, word-usage, abbre-
viation, and misinformation remained unchanged after intervention that
submits that Al tools may not work well in addressing culture specific
areas and other comprehension issues. Present study validates the
warning of Marzuki et al. [16] the potential negative impact of
over-dependence on Al on students’ development of independent crit-
ical thinking skills. A hybrid model should be the focus of future aca-
demic inquiry, combining Al feedback with teacher-led instruction in
argumentation and critical thinking.

The current findings align with and expand prior studies [16,21] by
demonstrating how Al tools not only enhance writing mechanics but
also support deeper argumentative structures. By applying Toulmin’s
framework alongside Ellis’s error analysis, this study uniquely shows
how ChatGPT intervention intersects with both form-focused and
meaning-focused instruction, a key concern in EFL pedagogy [37].
Moreover, this study contributes theoretically by situating ChatGPT
within sociocultural learning paradigms, illustrating how Al tools can
simulate scaffolding traditionally provided by teachers.

4. Conclusion

This study primarily investigated the effects of the AI tool ChatGPT
on the argumentative writing abilities of Pakistani secondary school
students. The pre-test and the post-test are conducted for data collection
and analysis by following the key components of Toulmin (1958) and
steps of error analysis by Ellis (2002). The results predict that argu-
mentative writings are positively affected by the utilization of ChatGPT.
It is disclosed that the key components such as claim, reason, evidence,
and counterclaim are improved and students overcame several types of
errors. The results of this study have important implications for educa-
tion, notably in the advancement of English language pedagogy in en-
vironments comparable to Pakistan. This work offers a theoretical
contribution by integrating and applying the frameworks of Toulmin
and Ellis, demonstrating their combined utility for enhancing student
writing skills. It also shows a shift from traditional teaching methods to
new technological-based methods of teaching. The effective enhance-
ment of argumentative writing skills by ChatGPT suggests that educators
should explore broader integration of Al tools into curricula, encour-
aging more interactive and student-centered teaching methodologies. It
can assist the teachers in preparing their material. Also, the demon-
strable advantages of ChatGPT for EFL learners might encourage
educational authorities to prioritize investment in technologically
advanced teaching materials, thus fostering a transition away from
traditional rote learning towards more stimulating and productive
learning environments. Furthermore, this research may encourage
additional studies investigating the application of artificial intelligence
within diverse language learning contexts and educational levels,
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thereby fostering advancements in educational technology. It is also
suggested that the limitation of Al tools in developing critical thinking
should be focused in future research. Finally, this study emphasizes the
necessity of incorporating modules focused on effective technology
integration into teacher training programs to better equip educators
with the skills to improve student learning.
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