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ABSTRACT

Generative artificial intelligence (Al) has rapidly emerged in higher education, and
its potential for education and teaching, particularly in academic writing and critical
thinking, remains a subject of controversy. This Quasi-experimental study, using
a mixed-methods approach, investigated the efficacy of utilising ChatGPT for
academic writing on students' academic writing performance and whether the
guided use of ChatGPT had a positive impact on students' critical thinking. An
experimental group received assignments involving brainstorming, outlining,
reading suggestions, revising, and source checking using ChatGPT for 10 weeks,
while the control group received the same writing tasks using conventional writing
instruction. The hypothetical sample consisted of 120 undergraduates from three
universities in Pakistan, with equal numbers of females and males, students from
three academic years, and from different disciplines. Data were gathered using
the writing outcome instrument, critical thinking assessment, semi-structured
interviews with students, student reflections, and open-ended responses to the
student surveys. Higher post-test achievement was observed in the experimental
group across organisation, coherence, grammar, and argumentation. As students
were asked to question and verify ChatGPT outputs and revise them rather than
copy, gains in critical thinking were greatest in these areas of analysis and
reflection. Qualitative themes identified were an increase in confidence, more
coherent writing, learning facilitated by Al, reliance issues and the need for
instructors' guidance. The study suggests that embedding ChatGPT within explicit
Al literacy, academic integrity, and critical evaluation practices can support the
development of writing in Pakistani universities.
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Introduction

Generative artificial intelligence (AlI) is arguably
one of the most significant technologies of the
current decade, and in education. Generative Al
systems are capable of creating new content, such
as text, images, code, and multimodal content,
based on user input, unlike previous digital tools,
which have mainly been used to retrieve, store, or
correct content. A conversational system based on
a large language model (LLM), such as ChatGPT, is
an application that plays a significant role in the Al
space, as it provides feedback, translates text,
summarises text, drafts outlines, explains
concepts, and much more, all using natural
language. As such, the introduction of large
language models has been called both a blessing
and a curse for education (Kasneci et al,, 2023; Lo,
2023), as they offer the possibility of making
learning more individualised while also raising
concerns about assessment, authorship, and
academic integrity. In higher education, they have
soon become accepted as part of the regular
(Upper 2) academic toolkit, and there is a need for
those tools to have a measurable impact on
learning outcomes, backed by empirical evidence.

Enhancing students' abilities to use ChatGPT in
academic writing is particularly crucial, as writing
serves as both a by-product of learning and a
means for students to learn how to reason.
Academic writing involves students' selection of
relevant evidence, sequencing of ideas,
development of logical claims, integration of
disciplinary language and editing for clarity and
coherence. ChatGPT seems very helpful in a
number of these tasks. Can supply examples of
thesis statements, suggest ways to organise
paragraphs, point out common grammar issues,
re-word sentences and produce similar feedback
that the student would otherwise receive from the
teacher, and so much more. Regarding the use of
Al for writing, some research focuses on students'
Al practices, including using ChatGPT to
brainstorm, draft, paraphrase, correct grammar
and punctuation, and alleviate writing anxiety
(Chan & Hu, 2023; Zhao et al, 2024). Positive
impacts are also reported in intervention research

conducted in ESL writing classrooms for
undergraduates, where ChatGPT is used as a
formative feedback tool (Mahapatra, 2024).

Meanwhile, Al-powered writing presents a host of
pedagogical issues. Students might be tempted to
use ChatGPT to provide them with a whole
assignment ready for submission to teachers,
which could lead them to skip the argumentative
planning, evidence evaluation, and revision. This
type of passive copying poses a risk to academic
integrity, originality and self-developed academic
voice. ChatGPT can also make unsound claims,
fabricate  references, use culture-specific
examples, or present overly general arguments,
which can be detrimental to students with limited
knowledge and experience in a discipline (Alkaissi
& McFarlane, 2023; Cotton et al, 2024). Therefore,
the task in education is not whether ChatGPT can
produce coherent writing, but whether students
can turn ChatGPT into a dialogue partner to
inspire questioning, rewriting, and thinking.

For it becomes more complex when one considers
the Pakistani higher education context. English is
the medium of instruction and assessment for
Pakistani universities, with many students
arriving at university less well-endowed with
academic English skills. Vocabulary, grammatical
accuracy, sentence construction, coherence,
cohesion, argumentation, and confidence are the
general problems faced by ESL students in
Pakistan (Soomro & Abbasi, 2025). Students often
struggle in compulsory English and research
writing classes, as well as in education, business,
and social science classes, because they must
make content knowledge intelligible as academic
discourse. If you do not have easy access to a one-
on-one writing tutor, ChatGPT could serve as a
readily accessible writing assistant. The
availability, accessibility, and understanding of Al,
as well as certain inconsistent policies within
institutions, however, can also contribute to the
polarisation between students proficient in critical
use and those who utilise Al mechanically.

The matter is about critical thinking. In higher
education, critical thinking involves analysis,
evaluation, reasoning, interpretation, and
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reflection, and it relies on evidence to support a
point of view. These skills might change for the
better or worse when bolstered by Al writing. It
can help make them stronger in the following
ways: by comparing several alternative outlines,
interrogating claims, building an Al, spotting
mistakes, seeking other perspectives, and editing
drafts using specific criteria. It can diminish their
strength when they are given incorrect
information. When students take Al content as
fact, they do not think for themselves or submit
Al-generated material without looking at it. The
distinction between active and passive use of Al
has spurred recent scholarship that defines these
different forms of relationship to Al ChatGPT can
be used as a trigger for students to ask questions
and rethink their thinking (active model/setting),
or as a replacement for thinking (passive
model/setting).

In the context of the Pakistani education system,
despite extensive discussion worldwide, there is a
lack of such research evidence in higher education
institutions, specifically on the combined effects of
writing performance and critical thinking. While
recent research on ChatGPT's use in Pakistan has
explored how students behave when using
ChatGPT and their performance outcomes
compared to other traditional writing methods
(Ashraf et al, 2025; Mirza et al, 2025), a smaller
number of studies have focused on classroom-
based quasi-experimental interventions that
contrast the effects of ChatGPT-assisted writing
with traditional writing instruction. The
significance of this gap lies in the fact that policy
decisions regarding Al wuse in Pakistani
universities should not be driven solely by moral
panic or Technological enthusiasm, but rather by
international evidence. Research is desired that
can be conducted in the local environment to
determine learners' responses to structured Al-
assisted writing practices. Based on the foregoing,
this study had two major objectives. The primary
objective of the research was to explore the effect
of ChatGPT-supported academic writing on the
writing achievement of undergraduate students in
Pakistani universities. Second, this study aimed to
determine how students' critical thinking skills

would be affected by both being trained to write
with ChatGPT and using ChatGPT to write.
Research questions were:

RQ1: What is the impact of ChatGPT in academic
writing on the writing performance of
undergraduate students in Pakistani
Universities?

RQ2: What is the impact of ChatGPT-assisted
writing on students' critical thinking?

This study has fourfold significance. In a higher
education context, it serves as evidence of the
responsible integration of Al and supports the
design of Al policies that go beyond a prohibition
approach. It offers teachers a new model for
providing feedback and revision, utilising ChatGPT
without compromising academic integrity. For
students, it helps them understand how Al can
boost confidence in their writing without
replacing critical thinking. It elucidates several
intervening factors to consider when formulating
Al policies: Al literacy, instructor guidance, and
student engagement. The study's mixed-methods
quasi-experimental design situates ChatGPT
writing-support camps within discussions of
achieving a balance among innovation, ethical
responsibility, and the fostering of essential
research and writing skills in Pakistani
universities.

Generative Al in Higher Education

Generative Al - a type of Al that generates new
content based on patterns learned from vast
datasets, producing probabilistically novel output
in response to input. The application of Al that
generates text resembling human writing is most
apparent in the education sector, in the form of
large language models like ChatGPT, which use
natural language for prompt-based responses.
While previous applications of Al in education
concentrated on tutoring systems, automated
feedback, learning analytics and adaptive
platforms, Generative Al further expands these
capabilities to co-create explanations, examples,
questions, and written drafts with the student and
teacher in back-and-forth conversations (Kasneci
et al, 2023; Lo, 2023). This has given rise to a
broader definiion of digital learning
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environments, ranging from repositories to
interactive, personalised, and generative
environments.

Applications of ChatGPT in education can include

lesson planning, content explanation,
brainstorming,  formative  feedback, quiz
generation, translation, summarisation,

programming support, and assistance with
academic writing. Leading studies of empirical
evidence have suggested that ChatGPT could be
valuable for improving student learning and
teacher productivity, as well as for providing
immediate support for students, but have also
raised concerns about the potential for over-
reliance, inaccurate information, privacy and
equity, and academic dishonesty (Albadarin et al,
2024; Bhullar et al, 2024). So using a "more or
less" approach is not the best for higher education.
Lim et al. (2023) have pointed out that while
generative Al has the potential to revolutionise
education by introducing new methods and
strategies, it also challenges existing norms and
practices in education. Hence, the need for
universities to establish structured pedagogies,
how to use them, including the teaching of “Al
Literacy,” and design assignments to highlight the
Al use process, critique, and reflection.

When using Al technologies, the applications
designed to support learning in the learning
environment that work best are those aligned
with the learning objectives. How ChatGPT can
become a feedback partner in teaching writing
allows students to explore myriad chances to
refine their drafts, to test ideas, and even discover
and weigh different ways of expressing an idea.
Students can develop prompt shortcuts if they are
used like an "answer machine" rather than as a
disciplined practice. This is applicable in the
context of Pakistani universities, where
insufficient writing centre facilities and large class
sizes mean it is not always possible to provide
personalised feedback. Enhancing feedback using
Generative Al can only be achieved by investing in
teacher training student Al literacy, and
transparent assessment practices.

The other implication is that the ecology of

feedback is shifted with the use of generative Al.
Typically, in traditional classes, feedback is
infrequent, deferred and highly teacher-
dependent. Feedback from ChatGPT can facilitate
more frequent dialogue and feedback, but
students' interpretation of that feedback and the
quality of learning depend on their ability to
interpret suggestions in line with disciplinary
standards. There is thus a call for research that
goes beyond attitudes and intention to use, to
investigate classroom interventions and to
evaluate measurable academic outcomes
(Albadarin et al,, 2024; Bhullar et al., 2024). This
recommendation is directly relevant to the
current study, which examines outcomes in
writing and critical thinking rather than merely
perceptions of Al's usefulness.

ChatGPT and Academic Writing

Research into academic writing and the use of
ChatGPT has increasingly focused on how
ChatGPT can assist at various stages of the writing
process. Students rely on generative Al to explain
assignment instructions, identify topic ideas,
provide outlines, correct grammar, expand their
vocabulary, check sentences for transitions, and
provide feedback on organising and on coherent
writing. Mahapatra (2024) conducted a mixed-
methods study with undergraduate ESL learners
and reported that ChatGPT, used as a formative
feedback tool, made a significant difference in
boosting learners' writing skills, particularly when
learners revised their own text and peer texts
based on ChatGPT-suggested comments. In a
similar vein, student perception studies indicate
that generative Al reduces anxiety when writing
and helps overcome obstacles for non-native
writers by providing prompt and personalised
support (Chan & Hu, 2023; Zhao et al, 2024).

Correcting grammar is one of ChatGPT's most
prevalent uses in writing. The ChatGPT system
offers more features than a conventional grammar
checker, such as analysis of why a sentence is an
issue, multiple variations, and the ability to adjust
the level of explanation based on the student's
proficiency. Students' learning of new words is
also encouraged as they request a more accurate
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or more sophisticated academic vocabulary for
specific disciplines, collocations, or alternatives.
For the organisation of writing, ChatGPT can assist
learners in seeing the differences among the
introduction, claim, evidence, counterargument,
and conclusion. The following affordances will be
specifically relevant for undergraduate students
who have problems with structure, paragraph
unity and cohesion of their essay.

Al-generated  feedback  isn't  necessarily
pedagogical, though. It is helpful when students
interpret the feedback, compare it to the rubric,
and determine whether to accept, modify, or
reject it. If Al feedback lacks judgment, it may
promote commonalities, vagueness, and a lack of
originality. Al dependency concerns are thus at
the core of academic writing instruction. Using
ChatGPT to generate full paragraphs may create
surface fluency and impede students' planning,
synthesis, and argumentation when they
repeatedly use it for the same purpose. Another
issue is academic integrity, as Al-generated
content might make it difficult to distinguish
between helping and writing. Cotton et al. (2024)
placed particular emphasis on the need to
respond to ChatGPT by designing assessments
and policies to address the situation, educating
academic staff on academic integrity, and not just
relying on detection tools. The accuracy of
information is also a concern, as ChatGPT can
make up unsupported statements (hallucinations)
(Alkaissi & McFarlane, 2023). Therefore,
verification of citations, consulting sources,
documenting the writing process, and explanation
are good indications of effective use of Al-
assistance for writing.

Critical Thinking and Artificial Intelligence

Critical thinking is one of the intrinsic goals of
higher education because college-level students
must assess information, make decisions, and
solve problems in complex situations in the social
and professional world. The traditional location
for critical thinking is a writing assignment, as
students have to re-authorise readings by creating
claims, evaluating evidence, and responding to
alternative points of view. This relationship can

become complicated with the advent of generative
Al. On the other hand, ChatGPT can be used to
compile a list of advantages, disadvantages and
issues of a topic. Guo and Lee (2023) identified
that when students need to correct ChatGPT's
output to verify it, ChatGPT-based activities could
enhance their confidence levels in asking
questions, analysing information, and grasping
complex concepts.

Al, however, can lead to passivity in accepting its
output and a decrease in critical thinking if the
students do the same. According to Lee and Low
(2024), the use of generative Al needs to be
integrated using pedagogies that emphasise
critique, verification, and metacognition. The
major difference lies between active and hands-off
Al  engagement. Active engagement is
characterised as prompting, questioning,
comparing, fact-checking, revising and reflecting.
In passive copying, learners submit Al-written
texts, requiring little or no thinking. Thus, the
interaction with ChatGPT in academic writing can
be seen as an intervention with conditions,
meaning that how students interact will
determine the outcome.

Al Adoption in Pakistani Universities

The use of learning management systems (LMS),
online classes, digital submissions, and blended
learning has been adopted at a much faster pace in
Pakistan's higher education sector during the
COVID-19 pandemic. Accessible and equitable
infrastructure and teacher readiness, however,
remain persistent challenges (Jamil & Muschert,
2024). The advent of ChatGPT signifies a new era
of digital transformation in Pakistan's universities,
where Al-driven writing assistance can be
accessed without relying on institutional
arrangements. Newly and recently released
studies on Pakistan show that students'
behavioural intentions, perceived usefulness and
academic performance are linked to the use of
ChatGPT (Ashraf et al, 2025), and that the social
influence, trust, performance expectancy and
personal innovativeness are factors affecting the
adoption of Al applications for research scholars
(Mirza et al, 2025). The studies show an increase
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in Al use, albeit alongside awareness of the need
for Al literacy.

Al Literacy is applied to the knowledge, skills and
dispositions required to understand, use, and be
critical of Al systems. Long and Magerko (2020)
highlighted that there is a need for user
competencies related to the evaluation of
limitations,  co-production with Al and
comprehension of the influence on the output of
Al systems. Prompt design, authorship ethics,
source verification, bias awareness, data privacy,
responsible disclosure, and their understanding
should be included in Al literacy in Pakistani
universities. These skills allow students to utilise
tools without fear and utilise them in ways
appropriate to academic life. If they don't possess

them, they may either not use the tool in ways
helpful to them or use it in ways that are not
helpful to the school setting.

In the conceptual matrix of this research, the
independent variable is the manipulation of
academic writing with the assistance of ChatGPT.
Its impact involves Al literacy, instructor guidance,
and student involvement. The two variables under
investigation that depend on changes made to the
independent variables are writing performance
and critical thinking skills. It is based on the
assumption that ChatGPT's contributions can only
enhance outcomes if students understand it, are
provided with structure and guidance, and
actively interact with feedback provided by the
tool(s).

Figure 1: Conceptual Framework of ChatGPT-Assisted Academic Writing Impact
4 N

Independent
( D
Al Literacy Writing -
Variable L
( Performance
Instructor
ChatGPT- < >
Guidance Critical
Assisted ~ /
._—7 | Thinking Skills
Acedemic Writing Student
Engagement
~ J
\ J
Methodology
. coherence feedback, generating
Research Design counterarguments by the Al, source-checking

A mixed-methods quasi-experimental approach
was employed to elucidate how writing
performance and critical thinking change as a
result of the structured ChatGPT-assisted writing
intervention. A quasi-experimental design was
suitable because pre-existing undergraduate
classes (no single cases) were used, rather than
randomly assigning undergraduate students to
different conditions. In the design, there were two
groups: the experimental group and the control
group. The strategies used by the experimental
group were ChatGPT-assisted brainstorming,
comparing them to an outline, grammar and

prompts, and reflection revision logs. The control
group consisted of students who were taught
using conventional writing techniques, such as
textbooks, teacher explanations, student
discussions without ChatGPT, and teacher
feedback.

A 10-week intervention was chosen because it
was the middle of the desired range of
intervention time (8-12 weeks) and because it
provided enough time for students to engage in
more than one cycle of writing. Common
classroom time, writing topics, rubric and
instructor learning outcomes were provided to
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both groups. The most significant difference is the
guided use that this group underwent with
ChatGPT. The mixed methods enabled
quantitative pretest-posttest comparisons to be
counterbalanced by qualitative reports of
students' experiences. This integration was
beneficial in providing interpretation not only of
the presence (or absence) of score change, but
also of how students felt about the role of Al in
writing and thinking,

Participants

A hypothetical sample of 120 undergraduate
students taking academic writing/communication
skills as compulsory subjects at three universities
in Pakistan (one public university in Punjab, one
public university in Sindh and one private
university in Islamabad) comprised of students.

The participants were drawn from the fields of
English and linguistics, education, social sciences,
business administration and computer science. To
be included in the study, the students had to be in
the second to sixth semester, have access to the
internet (in basic form) and voluntarily give their
consent to participate in the pre-test, post-test and
qualitative data collection phase. Recognising that
there may be significant differences between the
baseline writing ability of students who have
completed an advanced academic writing course
versus those who do not, only students who had
Professional Experience Writing or those who had
no writing experience in the workplace were
included. At the class level, 60 students were
selected from each first-grade class as the
experimental and control groups.

Table 1: Demographic Characteristics of Participants

Characteristic Experimental Group (n=60) Control Group (n = 60)
Mean age in years (SD) 20.6 (1.34) 20.8(1.41)
Female 32 (53.3%) 31 (51.7%)
Male 28 (46.7%) 29 (48.3%)
Public university enrollment 41 (68.3%) 40 (66.7%)
Private university enrollment 19 (31.7%) 20 (33.3%)
English and linguistics 12 (20.0%) 11 (18.3%)
Education 13 (21.7%) 12 (20.0%)
Social sciences 14 (23.3%) 15 (25.0%)
Business administration 11 (18.3%) 12 (20.0%)
Computer science 10 (16.7%) 10 (16.7%)
DATA Collection Instruments score of 25, resulting in a maximum writing score

An analytic rubric, reviewed by two applied
linguistics instructors, was used to assess writing
performance. The rubric's timelines were
completion, correctness of organisation and
coherent ideas, grammatical precision, and quality
of argumentation. All criteria were assigned a

of 100 points. Organisation was defined as
introduction, paragraphing, sequencing and
conclusion. Coherence included logical flow,
cohesion, transitions and idea development.
Grammar  accuracy addressed  sentence
construction, tense agreement, pronoun and word
agreement, using punctuation appropriately and
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employing an academic voice. The use of the claim clarity, evidence, reasoning,
components defines the quality of argumentation: counterargument, and conclusion.
Table 2: Writing Assessment Rubric
Criterion Developing (1-10) Competent (11-18) Proficient (19-25)
- : . Logical re with effecti
L Limited structure; weak Clear structure with minor & o S@m © ellective
Organization ) . o introduction, paragraphs, and
introduction or conclusion  sequencing issues )
conclusion
Coherence Ideas are disconnected or Ideas are mostly connected Ideas progress logically with
repetitive with some transitions effective cohesion and clarity
Grammar Frequent errors affect Some errors occur, butthe Accurate sentence control and
accuracy meaning meaning is generally clear appropriate academic style

Argumentation Claims are unclear or
quality unsupported

Claims are present with
basic evidence

Claims are well supported,
reasoned, and responsive to
counterarguments

An academic reasoning task was used to assess
critical thinking, which was scenario-based.
Students read a short excerpt from an
argumentative text about educational technology
and were asked to write a response that involved
analysis, evaluation, reasoning, and reflection.
Assessment was carried out by identifying
assumptions, assessing evidence, developing a
justified position, and considering limitations.
Each dimension was rated on a 25-point scale,
yielding a total score of 100. 30% of the scripts
were double-marked to estimate interrater
reliability, which was advocated to be more than 5
points, and the discrepancies were resolved
through discussion.

Strengths for instrument validity were provided
by expert review, testing with 15 pilot
undergraduate students (not participating in the
study), and revision of ambiguous rubric
language. Ethical practices involved ensuring
scripts were coded anonymously, students
wouldn't be negatively impacted for participating,
and informed consent. Additionally, students in
the experimental group were told that no Al-
created words would be allowed to be used as
written or hidden in their papers. These

procedures aimed to decrease coercion,
encourage safe and responsible use of Al, and
ensure balanced fairness for both the
experimental and control cohorts.

Semi-structured interviews, student reflections,
and open-ended survey responses provided
qualitative data. Twenty-four of the students in
the experimental group were purposively selected
based upon a high, medium and low degree of
improvement in the post-test. Weekly reflection
prompts invited students to share about their uses
of ChatGPT as well as which ChatGPT ideas they
used and which they did not; these prompts also
gave space for students to discuss what they
learned about themselves and their writing from
ChatGPT interaction. After the intervention, all the
participants in the experimental group provided
open-ended response items for the surveys.

Procedure

The procedure involved the following 6 steps:
Initially, students in both groups took a pre-test
writing assessment in which they prepared an
argumentative essay within a time-bound
classroom. Secondly, both groups took the first
critical thinking test using the same scenario.
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Thirdly, the experimental group has undergone a
training session on ChatGPT. This session was an
introduction to responsible use of artificial
intelligence, prompt writing and academic
integrity, checking claims, verifying and
referencing, and reflective documentation. All
students were informed that they could use
ChatGPT to brainstorm ideas and revise text, but
not submit any generated text without
examination. Fourth, the writing intervention

Figure 2: Research Procedure Flowchart

[ 1. Pre-test writing assessment j

v

2. Initial critical

thinking assessment

v

3. ChatGPT training session

for experimental group

4. Ten-week writing -
intervention

v

5. Post-test writing and

critical thinking assessment

v

6. Interviews, reflections, and

open-ended survey responses

Data Analysis

The data were analysed using descriptive and
inferential statistics. The means and standard
deviations for each of the dimensions of writing
and critical thinking were determined. Within-
group changes from pre-test to post-test were
investigated using paired sample t-tests. To
compare post-test scores and gain scores between
the experimental and control groups,
independent-samples t-tests were performed.
Cohen's d was used to interpret the effect sizes.
Significance was determined by a p-value of <.05,

lasted 10 weeks. The experimental group was
allowed to utilise ChatGPT in their drafting and
revision sessions. In contrast, the control group
underwent the same traditional drafting and
revising process. Finally, both groups took post-
test assessments in writing and critical thinking.
Sixth, data were obtained qualitatively, through
the use of interviews, reflections and answers to
open-ended questionnaires.

and the magnitude of gain scores and the effect
size were interpreted as a measure of practical
significance.

Thematic analysis was used to analyse the
qualitative data. The text of the interviews,
reflection entries, and open-ended answers was
repeatedly read to become familiar with them.
Meaningful segments were coded as writing
support, use of feedback, confidence in writing,
dependence on the instructor's guidance, and
critical evaluation. Codes were next clustered to
produce potential themes, which were tested
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using the data. Theme development mainly
explained quantitative patterns, particularly why
some students outperformed others. A
progressive and probabilistic approach was used
during interpretation by engaging with statistical
results and contrasting them with qualitative
themes.

Results / Findings

The following results give realistic hypothetical
data and are for this study design - they should be
replaced with actual data prior to submitting this
study as an empirical manuscript. The
quantitative results indicated that both groups

showed growth from pre-test to post-test, but the
growth was greater for the experimental group
across all dimensions of writing performance.
Experimental and control groups were initially
equal in respect of how organised they were, how
coherent they were, how well they used grammar,
and how well they could make arguments. The
results indicated that the group that used ChatGPT
for outlining, paragraph organisation, and revision
received constructive feedback and had the
highest gains in organisation and coherence,
possibly due to ChatGPT, which facilitated the
creation of the most coherent academic papers.

Table 3: Pre-Test and Post-Test Writing Performance Scores

Writing Variable Experimental Group (n=60) Gain Control Group (n = 60) Gain
Pre M (SD) Post M (SD) Pre M (SD) Post M (SD)
Organization 14.9 (3.10) 20.7 (2.80) 5.8 15.1(3.20) 17.1(3.05) 20
Coherence 14.6 (3.24) 20.1(2.92) 55 14.8 (3.18) 16.7 (3.14) 19
Grammar 15.3 (3.05) 19.4 (2.76) 41 15.0(3.12) 16.6 (3.07) 1.6
Argumentation 13.8(3.35) 19.8 (3.03) 60  14.0(342) 16.4 (3.20) 2.4
Total score 58.6 (8.64) 80.0(7.12) 214  589(8.77) 66.8 (7.51) 79

The Results of paired-sample t-tests showed this
tested group had significantly better results after
the post-test than before the pre-test, t (59) =
16.84, p <.001, d = 2.17. The control group also
improved, t (59) = 6.21, p <.001, d = .80, but the
magnitude was smaller. Results of the
independent sample t-test on the post-test total
writing scores revealed that there was a
significant  difference in favour of the
Experimental group, t (118) = 9.80, p <.001,d =
1.79. The greatest difference at the dimension
level was in argumentation, as it seemed that
students were given more opportunities to
elaborate on claims and to tie evidence to
reasoning, using ChatGPT-supported prompts for
counterarguments and revision, according to the
rubric.

Based on dimension-level data, inspection found
that various Al-assisted interventions were

applied at several points in the writing process to
support students. Students' organisation was
enhanced after examining both the human-
created and the ChatGPT outline, before deciding
on a structure. Coherence was enhanced by
having students use ChatGPT to identify where
the joining sentences were unclear, then rewrite
the sentences or phrases in their own way.
Grammar gains were lower than organisation and
argumentation gains, perhaps because grammar
was taught to both groups and because teacher
correction during writing sessions in the control
group introduced some grammar gains. There
was an increase in argumentation gain, which
meant that, in general, students were better able
to control their thesis, used more evidence
explicitly, and paid more explicit attention to
educationally significant counterarguments. The
patterns point to ChatGPT being most valuable for
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process-oriented  revision  beyond  error

correction.

Figure 3: Comparison of Writing Performance Between Experimental and Control Groups
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The outcomes regarding critical thinking were
similar. The experimental group scored higher
than the control group in Analysing, Evaluating,
Reasoning and Reflection. Improvements were
observed in analysis and reflection, indicating that

Table 4: Critical Thinking Assessment Results

structured engagement with ChatGPT prompted
students to clarify and manage their assumptions,
juxtapose proposed alternative values, and
articulate their revision choices.

g?:lig?lls'il‘(ﬂ:nking Experimental Group (n=60) Gain Control Group (n=60) Gain
Pre M (SD) Post M (SD) Pre M (SD) PostM (SD)
Analysis 13.8(3.12) 19.2 (2.81) 54 14.0(3.04) 16.0(3.01) 2.0
Evaluation 13.5(3.30) 18.7 (2.90) 52 13.7(3.26) 15.5(3.10) 1.8
Reasoning 14.1(3.18) 189 (2.84) 48 14.2(3.21) 15.8(3.06) 1.6
Reflection 13.2(3.41) 19.0 (2.88) 58 134(337) 152(3.22) 1.8
Total score 54.6 (8.91) 75.8 (7.30) 21.2 55.3(872) 62.5(7.84) 7.2

The difference in mean score from pre- to post-
test for the entire critical thinking variable in the
experimental group was statistically significant [t
(59)=15,92, p <.001, d = 2,06]. The control group
also improved, t (59) = 5.44, p <.001,d =.70. Post-
test comparison favored the experimental group, t
(118) = 9.61, p < .001, d = 1.75. These results
indicate that merely using ChatGPT to write did
not increase language accuracy. However, it also

facilitated higher-order thinking when students
were encouraged to ask questions and include a
written justification.

Thus, the high-gain students were more likely to
rephrase the initial answer from ChatGPT, seek
alternative explanations, and compare answers
from ChatGPT with the course readings, as
indicated by item-level feedback from raters.
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Students with lower ability seemed to go with the
first answer without much reflection. This
contrast leads to the interpretation that the
improvement in critical thinking was not just a
tool uptake but due to engagement. There was an
increase in reflection scores as students repeated
these exercises and were asked to explain their
reasons for accepting or rejecting Al feedback.
Evaluation scores rose because students were
given opportunities to practice locating in-text
where claims are not supported, where evidence
is vague, and where statements are overly general
in the texts they generated.

Qualitative data were analysed by understanding
students' experience with the intervention.

Thematic analysis was undertaken, resulting in
the identification of five themes from the
interviews, reflections, and open-ended survey
responses. Students stated that ChatGPT got them
less anxious as they started writing assignments,
particularly when preparing thesis statements
and planning paragraphs. They also reported
increased structure and clarity due to the support
provided by Al-generated outlines, which allowed
them to see the relationships between ideas. A few
students, however, described being dependent on
ChatGPT because it is an easy solution to get the
job done. Repeatedly, the key to responsibly using
Al was identified as being the support provided by
the instructors.

Figure 4: Critical Thinking Improvement After ChatGPT Intervention
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The qualitative evidence also provided insights
into some of the issues related to the treatment's
non-homogeneous gains. Students who used
ChatGPT as a conversational reviewer found
themselves learning to ask more thoughtful
questions, narrow more extensive statements, and
identify more problematic reasoning. Those who
primarily used it as a text generator said it was
convenient, but they showed no improvement in
their ability to explain their own arguments. Some
of the interviewees said that keeping weekly
revision logs increased their accountability, as
they had to present to the Al what they had
revised in response to the feedback. The
quantitative results were therefore substantiated

by qualitative themes, also pointing to the fact that
Al literacy and the guidance of the instructor and
student engagement were mediators.

The data arising from the quantitative and
qualitative approaches, when triangulated, yielded
a uniform interpretation. Scores indicated an
improvement in the students' experimental group
after the intervention, and interview and
reflection data explained the behaviours
associated with that improvement. The most
successful students use ChatGPT to generate
possibilities rather than answers. They made
comparisons to outlines, asked questions about
feedback, examined evidence and edited language
to support their position. Those who raised
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concerns about dependence appreciated the tool's
value but emphasised the need for teacher
monitoring and boundaries. The blend of

Table 5: Qualitative Themes from Student Experiences

2026

enhancement and wariness suggests that
ChatGPT is most beneficial when integrated into
clear learning tasks.

Theme Description Indicative
Frequency

Improved writing Students felt less anxious when starting drafts and revising 46/60

confidence sentences

Better structure and clarity Studepts .used outlines, transitions, and paragraph feedback to 43/60
organise ideas
Students viewed ChatGPT as a feedback partner for grammar,

Al-supported learning vocabulary, and exam- 39/60
ples

Dependence concerns Stud.ents worried that frequent use could weaken originality 28/60
and independent effort

Importance of instructor Students valued rules, examples, and reminders to verify and 51/60

guidance revise Al output

Overall, the results confirmed RQ1, demonstrating
that using ChatGPT in academic writing improved
the group's writing performance, even for those
not exclusively instructed using traditional
methods. The results addressed RQ2, revealing
that active rather than passive learning, through
analysis, evaluation, learning to think, and
reflection activities, positively impacted critical
thinking when using ChatGPT.

Discussion

The findings show that teaching with ChatGPT
effectively enhances students' writing in a
Pakistani university context. In organisation,
coherence, grammar, and argumentation, the
experimental  group  (Treatment  group)
performed better than the control group, with the
greatest improvement in argumentation and
organisation. The results continue Mahapatra's
(2024) intervention study, which concluded that
the utilisation of ChatGPT as a formative feedback
tool boosted undergraduate students' ESL writing

skills. The current results further align with
existing literature, which shows that students
employ generative Al to overcome certain writing
difficulties, such as planning  grammar,
vocabulary, and revising (Chan & Hu, 2023; Zhao
et al, 2024). It seems ChatGPT offers timely
scaffolding to support and enhance Pakistani
students, who generally struggle with academic
English, to convert their ideas into coherent
academic writing.

The use of Al for feedback is likely to have
improved the quality of writing, as it was more
frequent and more immediate. The students may
only be provided with feedback when they hand
in a prepared draft in traditional writing
environments. In the experimental condition,
students were allowed to receive feedback while
planning, drafting, and revising. This was an
iterative process which rendered writing more
dialogic. Students might query why they start
seeing no cohesion within a paragraph, vide how
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to enhance topic sentences, or contrast how
various thesis statements sound. While the
grammatical error correction indicates that
ChatGPT led to greater student awareness of
errors at the sentence level, the greater
improvement in sentence organisation and
argumentation demonstrates that the service
extended beyond this to enriching student
learning in this area. If employed in conjunction
with a rubric, ChatGPT was able to connect
students to structure, evidence and reasoning.

The critical thinking results are especially relevant
to the question of whether or not Al is making
students less ‘critical thinkers’. The experimental
group gained more than the control group in the
areas of analysis, evaluation, reasoning and
reflection. This improvement can be attributed to
the “design of the intervention”. Final essays were
not requested of students, and students were
expected to "challenge" ChatGPT's output, check
claims, edit suggestions, and include reflections
that make sense of what they chose to do and
why. This is in line with the results of Guo and Lee
(2023), which suggest that critical thinking can be
achieved through students' revision and
validation of content produced by ChatGPT. It
relates to the view of Lee and Low (2024) that the
use of Al should be foregrounded to critique and
metacognition.

The qualitative findings, however, indicate a
potential risk of becoming dependent on AL While
students found using ChatGPT easy and timely,
some recognised that it could encourage
shortcuts. This concern aligns with the threat to
authorship and originality and assessment validity
highlighted in a research paper on academic
integrity scholarships (Cotton et al, 2024),
pointing out that the use of Al-generated text
poses such a problem for institutions that they
have not yet established guidelines on how to use
it responsibly. The risk is particularly great when
an assignment's grade is dependent upon a final
product that lacks assessment for the writing
process, verification of evidence, and/or reflection
from the student. Hence, the positive findings
from this study should not be viewed as a call for a
catch-all solution of using Al Instead, they

promote structured, clear and critically informed
Al usage.

The concept of responsible Al literacy was the
bridging condition that turned this intervention
into an educational one. Students were given the
context of how ChatGPT produces believable
language, as opposed to accurate language. Al-
assisted writing is plagued by many issues,
including hallucinated claims and fabricated
references, which have been widely documented
(Alkaissi & McFarlane, 2023). In this study, the
students were taught to check the sources,
compare the Al feedback with the rubric criteria,
and disclose how they used Al By doing so, these
practices enabled the transition of ChatGPT from
an answer-generating tool to a tool for inquiry.
This suggests that the findings support and
validate Long and Magerko's (2020) work on Al
literacy frameworks and their relevance to
academic writing in the context of Pakistani
Higher Education.

The results have institutional implications for the
Pakistani universities. While Al generative models
are now impacting teaching and learning a
targeted policy approach is needed. This is evident
in recent studies conducted in Pakistan, which
reveal that the use of ChatGPT is increasing with
students' academic performances (Ashraf et al,
2025; Mirza et al, 2025).

The current paper extends this idea: Adoption
must be accompanied by classroom-level
guidance. It is important for institutions not to
take for granted students' ethical or effective use
of Al. Prompt design, limitations of Al, assessment
redesign, and integration of feedback are areas
where teachers should have access to professional
development. Learners must be guided through
the concept of verification, originality, citation and
reflective use.

Overal], it can be concluded that ChatGPT had a
positive impact on performance in writing, as it
was able to provide instant support in planning,
language correctness, and revision. It helped
students consider their reasoning and decision-
making regarding the Al-generated content,
fostering critical thinking. However, over-
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dependence may lead to a diminished sense of
originality and to fewer opportunities to work
independently. Therefore, balanced integration
should be allowed, whereby students can use
ChatGPT as a means of learning. However, they
are still responsible for the content, organisation,
factual and logical information in the finalised
product.

Conclusion

This quasi-experimental study used a mixed-
methods design to investigate the effects of a
ChatGPT-enabled academic writing approach on
the writing achievement and critical thinking of
undergraduate students in Pakistani universities.
The hypothetical results revealed that ChatGPT-
structured training with writing in the textbook
(instructor-led) yielded higher gains than
conventional writing alone. Progress was evident
in the quality of organisation, the coherence and
accuracy of grammar, and the quality of
argumentation. Best results occurred when
students applied ChatGPT's tools to outline an
assignment, interpret feedback, generate
counterarguments, and revise assignments, but
not when they used it to write an entire
assignment from scratch.

It was also discovered that ChatGPT-assisted
writing helps students develop their critical
thinking in the writing process when they analyse,
evaluate, reason, and reflect on the ideas
generated by the Al For Analysis and Reflection,
results indicate that Al can encourage students to
think on a higher level when they question the
output, verify the information, and justify the
revision choice. Qualitative analysis also revealed
that students claimed greater confidence in their
writing, improved structure of their writing, and
an enhanced awareness of the Al-supported
learning. Likewise, the results on dependence
revealed that a lack of guidance on Al use can lead
to reduced originality and independent effort.

The findings of this study are important
empirically because they are based in the context
of the study of academic English in higher
education in Pakistan due to the intersection of
challenges through the study of academic English

and digital transformation, with the emerging
adoption of Al The authors suggest using
ChatGPT as a tool that needs to be integrated in a
balanced manner instead of a threat or remedy.
While ChatGPT can be a useful tool to build off of,
it should not replace the writing of students. Al
literacy courses and programs should be
developed by universities, teachers, and
policymakers; assessment practices should be
updated; and prompt and clear disclosure in the
use of Al should be enforced. With careful
supervision, academic writing with ChatGPT can
enhance undergraduate students' skills and
abilities, not only in writing but also in critical
thinking, which is central to the academic writing
experience. The study also recommends
considering future classroom innovations using a
combination of the prompt, draft, Al check for the
sources, and reflection when evaluating students'
writing, as it shows whether students are learning
with Al or simply generating Al writing.

There are a few problems that need to be noted.
The small sample size (N = 120 students) casts
doubt on the generalizability of the results across
the diversity of Pakistani universities. Second, the
10-week intervention may fall short of evaluating
the long-term impacts of this intervention on
writing autonomy, Al dependence or critical
thinking transfer. Third, because of the university-
specific nature of the context, the results might be
different in rural universities, for disciplines that
require different forms of writing, or in
universities that do not have the level of digital
infrastructure. Fourth, qualitative data included, in
part, self-reflection and interviews, which may be
susceptible to social desirability bias. Last, the
results presented in this manuscript are
speculative and thus should be considered a
model for an empirical article, instead of results
from finished field work.

Establish well-defined Al writing guidelines and
ensure that students understand and use them.
Implementation of policies should include
disclosure of Al use, documentation of the writing
process, and verification of Al sources. Al literacy
training should also be equitably available in
universities, so that they are not reliant on
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informal use of technology.

Integrating ChatGPT into writing instruction with
a guided prompt, a rubric, a revision log, and a
prompt for reflection. Assessment of process and
product should take the form of outlines, drafts,
feedback responses, source checks, reflection
statements, as well as final products. Teachers
should demonstrate how to challenge Al-
generated responses/language, appeal to places
where Al-generated language is generic and
discipline-specific, and correct any places where
Al has “hallucinated” information.

Students need to have ChatGPT as a learning
partner rather than a replacement for writing as
authors. They should formulate their own claims,
then verify Al-generated claims they encounter in
legitimate  sources, modify, rephrase, or
personalise them, and accept Al support wherever
necessary. Future researchers are suggested to
use larger sample sizes, involve discipline teachers
to verify whether the writing gains of applying the
Al genre are transferable to students' independent
writing without the Al assistance, and conduct a
longitudinal study.
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