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This article investigates the impact of Al-based instruction on ESL learners’
reading proficiency at the undergraduate level in Pakistan, focusing on five sub-
skills: skimming, scanning, vocabulary, comprehension, and inferring. Adopting a
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1. Introduction

experimental groups. The experimental group received instruction via Al tools
while the control group was taught through traditional methods. Pre- and post-test
results revealed a statistically significant improvement in the experimental group’s
performance, affirming Al’s effectiveness in enhancing reading skills. Grounded
in Vygotsky’s Sociocultural Theory, the study positions Al as a cultural tool
within the Zone of Proximal Development (ZPD), reinforcing the role of guided
interaction and scaffolded support. The findings offer theoretical, pedagogical,
and technological implications for integrating Al in ESL classrooms, particularly
in developing contexts.

both students and instructors. There are multiple

The English language is regarded as one of the
main foreign languages among the many different
languages spoken around the globe. English has
become a key that unlocks opportunities for
individuals across various industries and sectors,
leading to progress fields,
enhancing confidence, skills, and communication.
Furthermore, it allows individuals to express
themselves creatively at a worldwide standard
level. (Oluwafemi Ayotunde et al., 2023).Learning
a foreign language can pose challenges at times for

in professional

factors to consider when it comes to language
acquisition skills in reading, writing, speaking, and
listening (Gayed et al., 2022a). This growing
reliance on technology necessitates a deeper
understanding of its role in language learning.
According to Permendiknas No. 16 of 2007, a
fundamental competency of teachers is that
teachers must incorporate technology and
communication into the learning process.
Technology can simplify the task of educators in
explaining abstract concepts to make it simple for
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students to grasp the concept of learning.
Indicated in Permendikbud (2016), employing
information, communication, and technology is
the fundamental principle of teaching strategies
that need to be implemented by the teacher in the
classroom to enhance the effectiveness and
efficacy of education(Karunia, 2016). As
technological tools continue to evolve, educators
must reassess their teaching approaches to
maximize student engagement and
comprehension, particularly in language learning.
Limited Research on AI's impact on ESL learners’
reading skills. The growing importance of reading
proficiency for academic success. Need for
effective Al-based reading instruction. The study
addresses various needs, including practical needs
for improved ESL learning outcomes, enhanced
learner engagement, increased instructional
efficiency, and better support for language
teachers. Theoretical needs include understanding
Al’s potential in language learning, exploring Al’s
role in ESL instruction, investigating Al’s impact
on language acquisition, and developing Al-driven
language learning theories. Educational needs
encompass improving language learning outcomes
for  diverse learners, enhancing teacher
professional development, integrating technology,
and addressing online language learning
challenges etc. Inform educators and policymakers
on effective Al integration. Enhance ESL learners’
reading comprehension skills.

The present study employs a beginning survey, an
Aldriven classroom program, and instruction,
along with a subsequent interview, to explore
English teachers' views on the advantages and
obstacles linked with integrating Artificial
intelligence for tailored learning in the classroom.
Furthermore, the study seeks to pinpoint the
elements that impact instructors’ readiness to
integrate Al-driven digital resources in the English
language learning environment. The study aims to
help understand how Al tools can improve
personalized language learning and guide the
integration of these tools in language teaching and
learning strategies. The main objectives of study
are, to investigate Al's impact on ESL learners’
reading proficiency skills, to explore ESL learners’
attitudes toward Al-based reading tools.

Koraishi (2023) and Adolph (2016) have
acknowledged Al’s transformative potential for
ESL instruction and have recommended deeper
research into its integration. [ will evaluate how Al
tools (like ChatGPT or LMS-integrated Al
features) impact ESL undergraduate students’
reading skills, using pre- and post-testing to
measure progress in comprehension, vocabulary,
and inferencing etc. (Longcope, 2009). Although
past research encourages Al integration in ESL, it
often lacks measurable, skill-specific results,
especially concerning reading comprehension in
undergraduates. My study fills this empirical gap
through focusing on practical classroom
implementation and assessment.

2. Literature Review

2.1 The Role of Al and Deep Learning in
Transforming Education

As contended through Guo et al. (2021), the
application of Al and deep learning technology in
the education field is slowly being regarded as one
of the most revolutionary trends and has the
potential to introduce reforms in conventional
pedagogy. According to Guo et al. (2021),
employing Al with particular devices such as
feedback control systems, statistical models, and
integrated learning techniques improves the
precision of metrics evaluation due to an
instructional evaluation shift toward a pedagogical
paradigm. Their research highlights the
opportunity to utilize Al in personalized
instruction through immediate corrections and
changes made in-person throughout the
educational process, which is most beneficial
within massive educational systems. Seren and
Ozcan (2021) underscore the adaptation of
learning materials along with the role of Al as the
catalyst for change, arguing that such
implementation is likely to boost and heighten
learners’ interest and motivation.

2.1.1 Bridging the Gap: Al’s Role in Enhancing
ESL Reading Skills

The use of Al algorithms and systems in education
is attracting more attention each vyear. Fig.
illustrates the increasing quantity of papers
released on the subjects “Al” and “Education”
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from Web of Science and Google Scholar since the
year 2010. It is important to note that the papers
published between 2015 and 2019 represented a
significant share, specifically 70%, of all indexed
papers. As education progresses, researchers are
attempting implement sophisticated Al
methods, such as deep learning and data mining,
to address intricate problems and tailor teaching
approaches to each student.

e Guo et al. (2021) discuss integrated learning
methods and  Al-based in
teaching, = emphasizing and
effectiveness.

to

evaluations
accuracy
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e Seren and Ozcan (2021) highlight the adaptive
capabilities of Al in education.

e Timms (2017) suggests that Al enhances
student engagement and instructional quality.

e Kulikov et al. (2020) focus on the
development of intelligent education systems
that provide cognitive support and adapt to
student needs.

e Chassignol et al. emphasize Al’s integration in
administration, teaching, and learning.

These studies collectively establish that Al

contributes to enhancing educational processes

through personalization, adaptive support, and

increased interactivity.

2014 2013 2012 2011 2010

Figure 1: Bridging the Gap

2.2 Advancements and Challenges of Al

Chinese education studies have illustrated that
Zhang et al. (2021) notes that the adoption of
artificial intelligence (AI) has attracted numerous
academic inquiries with the majority of research
intended to examine its theoretical and practical
implications. Zhang et al. (2021), which explored
the principles, evolution, and trends of Al applied
to education, offering a comprehensive summary
of its conceptual development. Apart from this, Li
et al. (2020) also introduced a comprehensive
taxonomy, identifying four main application areas,
five shared features of Albased systems, and
comprehensive  development

frameworks to

promote learning environments. Such research
contributes substantially to the theoretical base of
Al in education through defining its structural
and functional features. As Chong et al. (2020)
pointed out, the strategic adoption of deep
learning methods in classrooms implies models for
enhancing learning through Al-based platforms.
Lei et al. (2020) stretched this debate further
through discussing the adoption of open-source Al
tools in educational institutions and its associated
implementation challenges, scalability, and
innovation opportunities.
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2.3 Al Tools for Enhancing ESL Reading Skills

Some Al appli

cations are;

Table 1: Al Applications
No Al Apps Roles References
1 ChatGPT | Text Comprehension, Vocabulary Building, | https://openai.com/chatgp
Brainstorming, generating ideas, writing | t
assistance, etc.
2 Chatpdf Summarization, Question-answering, | https://www.chatpdf.com
Vocabulary development, etc.
3 QuillBot Paraphrasing, Summarization, Translation, etc. | https://www.quillbot.com
4 Monica Explanation, Summarization, Question- | https://www.monica.com
answering, etc.
5 Perplexity | Question-answering, Integrating research results, | https://www.perplexity.ai
etc.
6 Grammarl | Grammar checking, Editing, and writing | https://www.grammarly.co
y improvement, etc. m
7 Google Conducting research, finding information
Gemini https://gemini.google.com.
8 Pdf Al Extracting information from PDF documents. https://www.pdfai.com
9 Otter Al Transcribing and Summarizing Lectures. https://otter.ai
10 Replika Scheduling and personal assistant tasks https://www.replika.ai
11 Notedly.ai | Summarizes lengthy texts https://www.notedly.ai
12 Eleven Created Al-generated voices for presentations.
labs https://www.elevenlabs.co
m
13 Natural Converts text to audio. https://www.naturalreaders
readers .com
14 Myreader. | Answers/Questions, Summaries, convert text to | https://www.myreader.ai
ai audiobooks.
15 Sowtale Creates interactive reading experiences using Al. | https://www.sowtale.com
16 Read Adapt reading passages and quiz Questions to | https://www.readtheory.or
theory each student’s reading level to improve | g
comprehension skills.
17 Lexia Offer personalized learning paths focusing on | https://www.lexialearning.
Core5 Phonics, vocabulary, and comprehension | com
reading through interactive activities.
https://jmhorizons.com | Saeed et al., 2026 | Page 303
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18 Microsoft | Records and analyzes reading sessions, providing | https://www.microsoft.co
reading feedback on pronunciation, pace, and accuracy. | m
progress

19 Kurzweil A comprehensive textto-speech tool that helps | https://www.kurzweiledu.c
3000 with reading, writing, and studying. om

20 Read and | Provide support for reading, writing, and | https://www.texthelp.com
write research with tools like text-to-speech, word

prediction, and vocabulary support.

21 FlentU Uses real-world videos to teach language and | https://www.fluentu.com
improve reading skills through interactive
subtitles.

22 Scribe Transcribes spoken words into written text, | https://www.scribe.ai
helping with note-taking and comprehension.

23 Copilot Provide information and support, | https://copilot.github.com
brainstorming, etc.

24 Meta Al Work on natural language processing, etc. https://ai.facebook.com
25 Newsela Providing reading materials at various levels, | https://www.newsela.com
along with quizzes to test comprehension and

track progress.

26 CoAsker Extracts key information, summarizes content, | https://www.coasker.com
and enhances retrieval.

27 Lingle Helps learners improve vocabulary, grammar, | https://www.lingleread.co

read and reading skills through providing insights, | m
definitions, and contextual understanding.

2.4 Academic English Reading Skills and the Al
Integration

2.4.1 Al Opverall in Education

VanLehn (2011) argues that the program that is
most often employed is known as ITS which
imitates the effect of individualized tutoring by
detecting student misconceptions, by varying how
material is presented, and incidentally assisting the
student in response to the progress being made by
the student (VanLehn, 2011). The systems have
recorded remarkable progresses in terms of
learning efficiency particularly the STEM areas
and language learning. Chen et al. (2020) note
that this deficit of a purpose-driven research poses
distinct issues with regards to inclusiveness and
accuracy of the given Al applications.

2.4.2 Al Tools in Reading Support
The tools that were made with the help of Al, like
CoAsker, ChatGPT, and other language-learning

apps, help improve reading comprehension by
making students develop questions and engage
more with texts. As revealed by Wang et al. (2020)
and Zhu et al. (2021), Alsupported Question
Generation (SQG) may positively impact cognitive
recall because it pushes learners into a question-
making task that helps them get a better grasp of
the text.

2.4.3 Al’s Impact on Students’ Motivation

As Alashwal (2022) claims, lately, Artificial
Intelligence (AI) has taken on a more striking role
in learning conditions, especially in language
confusion, where the field is of extreme
importance to increase the motivation of learners,
their engagement and general success (Alashwal,
2022). Yang et al. (2023) state that Al-based
applications, such as ChatGPT, have found their
way into the English classroom where they support
teachers in delivering personalized learning. The
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systems allow the provision of individualized help
to students, helping them learn to think critically,
be independent, and selfsufficient in their
educational processes (Yang et al.,, 2023). Also
there has also been an introduction of new
technologies such as virtual reality and
gamification into teaching techniques to increase
participation of students and to make the learning
process more immersive (Deterding et al., 2011).

2.5 Virtual Reality and Interactive Learning

Chassignol et al. (2018) emphasize that Al has
brought remarkable progress in the educational
sector as it provided conditions to design and
introduce smart systems that will improve the
effectiveness of teaching. Such Al-based tools are
transforming education by enhancing content
generation and curriculum tailoring and
assessment of students. Additionally, Rus et al.
(2016) focus their attention on the importance of
the Intelligent Tutoring Systems (ITS) that provide
individual instruction and feedback in real-time
depending on specific student requirements and
improve the quality of teaching and learning.

2.6 A Systematic Review of Al Applications in
ESL Education

2.6.1 Zone of Proximal Development by
Vygotsky to Al-Based Education

Focusing on the adaptive aspects of Al, Ferguson
et al. (2022) addressed the possibility of effectively
tailoring assignments and decreasing the cognitive
load to each of the individual students and
approach this problem under the theoretical
concept of the Zone of Proximal Development
(ZPD) proposed by Vygotsky (1978). This model
lays stress on individualized instructions that
respond to the needs of individual students.
According to Ferguson et al. (2002), the use of Al

in adaptive guidance also lent itself well in learning
in that the students were also within their ZPD
whereas the experiential components of learning
were not tampered with, when compared to a
control group (Alshumaimeri and Alshemery,

2014).

2.7 Theoretical Framework

According to SCT, knowledge is built by means of
social interaction, and language is a cognitive as
well as a communicative device (Vygotsky, 1978).
A foundational element of SCT is the Zone of
Proximal Development (ZPD)—the gap between
what a learners can do independently and what
they can do with guidance. In language learning
contexts, Al applications act as facilitators within
the ZPD, providing adaptive content that meets
learners where they are and helps them advance
(Wood et al., 1976; Shute & Zapata-Rivera, 2012).
Tools like ReadTheory and Natural Reader offer
level-appropriate reading passages, realtime
corrections, and comprehension checks, thus
scaffolding learners' progress in reading.

One of the most explicit premises of SCT is social
creation of learning during interaction with
others. Google’s Classroom, Padlet, Flipgrid on
the ‘differentiated Al improved platforms foster
peerto-peer  interaction so that learners
collaborate in reading tasks, share reading
comprehensions and  provide peer-to-peer
feedback. The effects of the social networking tool
on the development of reading in ESL have also
been noted according to Gutierrez (2008) which
indicated students who were given the opportunity
to become involved with group readings on the
internet had healthier levels of involvement and
understanding. Similarly, Johnson and Johnson
(1999) discovered that cooperative learning can
award better understanding and critical thinking.
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Fig 1: Frame work of the study

3. Methodology

3.1 Research Design

A true-experimental research design was selected
in this research because it provides the best way to
ascertain the cause-effect relationship between the
use of Al tools and the reading ability of students
of ESL classes. It allows high internal validity and
reduces extraneous effects by random assignment,
control and experimental groups, and pre and
posttest with the help of them (Campbell &
Stanley, 1963; Creswell, 2014).

The work included the true-experimental study.
The research design involved use of standardized
pre- and post-tests.

3.2 Research Instruments

3.2.1 Language Proficiency Examinations Before
and After

The experimental and control groups were each
given a standardized pre-test and post-test to gauge
their level of ability in reading comprehension,
vocabulary, scanning, and inferencing, among
other critical reading skills.

3.3 The Procedure of Collecting Data

Phase 1: The Pre-Test Administration

The same pre-test was used on the control and the
experimental group (n=40 ESL undergraduate
students at KFUEIT) before the instructional
intervention.

Phase 2: Instruction Intervention

During two weeks, both groups were taught
according to their appropriate learning
methodology:

1. Control group was taught in a traditional
manner using text books, work books, and other
typical classroom learning materials as a lecture.
2. The experimental group was given Al-facilitated
training using such programs as ChatGPT,
ReadTheory, Natural Reader, Grammarly, and
Padlet.

Phase 3: Administration of the Post-Test

The post-test, which had the same format and level
of difficulty as the pre-test, was administered to
both groups at the end of the teaching time.

3.4 Reliability and Validity

To ensure the credibility and trustworthiness of
the research instruments used in this study—
namely, the pre-test/post-test.

4. Data Analysis and Data Interpretation

This section of the research provides an in-depth
presentation and  interpretation of  the
information obtained to examine the effects of the
Artificial Intelligence (Al)-based instruction on the
reading proficiency of English language learners
that belong to the undergraduate population. The
study was guided by two research questions: (1)
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What is the impact of Al-based teaching on ESL
learners’ reading proficiency skills at the
undergraduate level? And (2) What are the
attitudes of ESL learners toward Albased
instruction of reading?

4.1 Interpretation and Analysis of Data:

Control Group (Pre-test and Post-test)

This section is the results section comprising an in-
depth statistical and interpretation statistics of the

pre and post-test performance of the control group
that was taught using conservative, no Al-
methods. This is meant to determine the degree to
which traditional classroom instruction succeeded
in enhancing reading skills of ESL students during
the intervention phase. Analysis is done using
descriptive analysis, accompanied by the previous

SPSS output.

Table 2: Pre- and post-test comparison (Control Group)

Pre test Control Post test
Group
Sr. Name ™ Obt Mean | SD Sr. Name ™ Obt | Mean | SD
Student
1 Studen |25 |7 16 9 1 5 |20 |225 |25
ta a
Student
2 Studen |25 |8 165 |85 |2 N 5 (17 |21 4
th
Student
3 Studen |25 |5 15 10 3 25 |18 |215 |35
tc §
Student
4 Studen |25 |8 165 |85 |4 1 25 |18 |215 |35
td
5 tSte“den 25 3 14 11 5 Smdem 25 |21 |23 2
6 tStf“den 5 |5 15 0 e fmdem 5 21 |23 |2
7 tStg“den 5 |3 4 |11 |7 :mdem 5 (17 |21 |4
8 f?den 25 8 165 |85 |8 iwdem 25 |20 |225 |25
9 f;“de“ 25 3 14 11 9 Iswdem 25 23 |24 1
10 tS]F“de“ R E 15 0 |10 ],St“dem 5 |23 |24 |
1 tStk“de“ 25 |7 6 |o 11 Emdem 25 |24 |245 o5
12 ts?‘de“ 25 |3 14 11| ft“dem 25 |24 |245 o5
13 Studen | 5 10 175 |75 13 |Student |0 1y |5 3
tm m
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14 fi‘de“ 25 |9 17 8 14 imdem 25 (20 [225 |25

15 tStO”de“ 25 |4 145 |105 |15 imdem 25 |16 |205 |45

16 f;“de“ 5 |5 15 0 |16 imdem 25 |18 |215 |35

17 Studen |, |5 15 10 17 | Student oo g |y 3
tq q

18 f;“de“ 5 |4 145 | 105 |18 ft“dem 5 |24 |245 o5

19 fz“de“ 25 3 14 11 19 Swdem 25 |18 |215 |35

20 f‘;“den 5 |5 15 10 20 tsmdem 25 15 |20 5

21 tstl‘lde“ 5 |6 155 |95 |21 imdem 25 |20 |225 |25

22 Studen | o 7 16 9 gy | Student 1o 1g | 3
tv A%

23 Studen |, 6 155 |95 g3 | Student oo 19 |5 3
tw w

24 f;“de“ 25 6 155 |95 |24 iwdem 25 |19 |22 3

25 tS;“de“ 25 9 17 8 25 smdem 25 (18 |215 |35

26 tStZ“den 25 2 135 (115 |26 Smdem 25 |14 |195 |55

27 Studen | o |4 145 |105 |27 |Stdent |55 1is 1105 |55
tA A

28 Studen |, 5 15 10 2g | Student oo 19 |52 3
tB B

29 Studen |, 3 14 11 29 | Student oo 1ig 1215 |35
tC C

30 Studen |, 6 155 |95 |30 |Student |0 1, |4 4
tD D

31 Studen |, - 3 14 11 31 | Student oo ie 1o15 |35
tE E

32 f;ﬁ‘de“ 25 |10 175 |75 |32 iwdem 5 |17 |21 |4

33 Studen | 10 175 |75 |33 |Student foo g 19 3
tG G

34 Studen | o | ¢ 155 |95 |34 |Student |0 g 1o 3
tH H

35 tStI”de“ 25 |3 14 11 35 Ismdem 25 (18 [215 |35

36 tS;“de“ 25 10 175 |75 |36 ]St“dem 25 |19 |22 3
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37 Studen | o | ¢ 155 |95 |37 |Student |50 15 |9 3
tK K

38 Studen | - 3 14 11 3g | Student oo g |9 3
tL L

39 Studen | - 10 175 |75 |39 |Student |50 15 |9 3
tM M

40 Studen |, . 2 135 | 115 |40 |Student fos g 19 3
t N N

thal 1000 | 227 |6135 |3865 Igtal 1000 | 758 879 | 121

Table 3: Group Statistics

Group N Mean Std. Deviation Std. Error Mean
CG 40 5.675 2.4847 0.39
EG 40 5.8 2.2781 0.36

A little improvement with Al-based teaching was
indicated by the experimental group's slightly
better score (M = 5.8) compared to the control
group's (M = 5.675). The experimental group's

Table 4: Independent Sample Test

smaller standard deviation points to more reliable
performance. Although the difference is slight
overall, it favors the inclusion of Al.

Levene’s test
for equality

of variances | ttest for equality of Means
95%
Confidence
Sig. (2- | Mean Std. Error | Interval of the
F Sig T Df tailed) | Difference | Difference | Difference
Lower | Upper
Equal
variances - -
Score | assumed | 0.27 | 0.605 | 0.235 | 78 0.815 |-0.125 0.533 1.1861 | 0.9361
Equal variances not | - -
assumed 0.235 | 77.42 | 0.815 | -0.125 0.533 1.1862 | 0.9362

Equal variances are assumed for the t-test since the
results of Levene's test (Sig. = 0.605) show that the
assumption of equal variances is satisfied. The Sig.
(2-tailed) result of 0.815, which is significantly
greater than the 0.05 criterion, as displayed by the
independent samples t-test. This indicates that the
experimental group and the control group do not
differ significantly.

4.2 Experimental Group (Pre-test and Post-test)
Data Analysis and Interpretation

In this section, the researcher would analyze the
experimental group in great detail as it is the one
that is being taught with the help of Al tools to
improve their skills in reading ESL. Descriptive
statistics has been used to analyze the intervention
so as to establish its effectiveness.
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Table 5: Pre and Post -test Comparison (Experimental Group)
Pre test Féiziglenta Post test
S Name | T™ ?b E’Iea SD Sr. | Name |TM ?b i‘fea SD
1 fmdem 5 |10 175 |75 1 asmdem 25 |24 | 245 |05
2 bSt“dem 5 |10 |175 |75 2 bsmdem 25 |24 | 245 |05
3 Csmdem 25 |10 [175 |75 3 Csmde“t 25 |25 |25 o
4 dSt“dem 25 |5 |15 |10 4 dsmde“t 25 |25 |25 o
5 Smdem 25 |4 |145 [105 5 Smdem 25 |24 | 245 |05
6 fmdem 5 s |15 |10 6 fmdem 25 |24 | 245 |05
7 :wdem 25 |9 |17 |8 7 :wdem 25 23 |24 |1
8 flmdem 25 |5 |15 |10 8 Et“de“t 25 |24 | 245 |05
9 fmdem 25 |5 |15 |10 9 Ismde“t 25 |24 | 245 |05
10 jsmde“t 25 |5 |15 |10 10 jsmdem 25 |25 [25 o
11 imdem 25 |6 |[155 |95 11 Emdem 25 |24 |245 |05
12 fmdem 5 |9 |17 |8 12 fmdem 25 (23 [24 |1
13 Student | 55 5 15 |1 13 | Student o5 s 15 o
m m
14 it“de“t 25 |4 |145 | 105 14 imdem 25 |24 |245 |05
5 imdem 5 3 14 |1 5 imdem 25 |24 |245 |05
16 imdem 25 |8 [165 |85 16 Etudem 25 |25 |25 o
17 imdem 25 |4 [145 | 105 17 itudem 25 |24 | 245 |05
18 fmdem 5 3 |14 |1 18 rsmdem 25 |24 |245 |05
19 fmdem 5 |6 [155 |95 19 ftudem 5 23 |24 |1
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Table 6 : Group Statistics

Group N Mean Std. Deviation Std. Error Mean
Score CG 40 18.95 2.36372 0.37374
EG 40 24.225 80024 0.12653

This suggests that Al-based training enhanced
students' performance. As opposed to EG's data,
which probably has a standard deviation of
(80024), CG's standard deviation (2.36) shows a

lot of variation. The experimental group appears

Table 7: Independent Sample Test

to be performing more steadily, as seen by the
reduced standard error of the mean in EG (0.13)
compared to CG (0.37). Taken together, these
results show how effectively Al tools may improve
reading skills.

Levene's Test for | ttest for Equality of Means
Equality of Variances
F Sig. | T df Sig. | Mean | Stderror | 95% confidence
(2- Differe | differen | interval of  the
taile | nce ce difference
d)
lower | upper
Scor | Equal 11.5 | 0.00 |-13.36 |78 |0 -5.275 | 39457 -6.060 | -4.489
e variances 8 1
assumed
Equal 1336 | 47. |0 -5.275 | 39457 -6.06 | -4.481
variances 8
not
assumed
The significant outcome (Sig. = 0.001) of Levene's This improvement aligns with Vygotsky’s

Test for Equality of Variances indicates that the
control and experimental groups' variances are not
equal, indicating the need to apply the equal
variances assumption. A significant t-test result (p
= 0.000) and a large mean difference of -5.275
show that the experimental group outperformed
the control group. The fact that zero is excluded
from the 95% confidence interval (-6.064 to -
4.481) validates the statistical significance of this
difference. The significant negative twvalue (-
13.369) further suggests a strong influence.
Overall, Al'based learning had a positive and
substantial impact on pupils' reading abilities. The
pre-test standard deviation of 7.5
variability in prior skills, while the post-test
standard deviation of 0.5 suggests that Al tools
supported all learners effectively, helping them
achieve nearly perfect scores (mean = 24.5/25).

indicates

Sociocultural Theory, where learning is mediated
by cultural tools and social interaction. In this
study, Al tools like ChatGPT, ReadTheory,
Grammarly, Natural Reader, and Rewordify acted
as intelligent scaffolds, supporting learners in their
Zone of Proximal Development (ZPD) by offering
individualized feedback, repeated practice, and
multimodal inputs. The significant outcomes are
also supported by recent literature. For instance:
Lin and Warschauer (2021) found that Al-based
reading systems promote learner autonomy and
comprehension. Huang and Hu (2022) reported
that digital reading improved
reading accuracy and learner motivation.

interventions
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4.3 Comparative Analysis Between

Experimental and Control Groups

This part gives comparison of statistical and
pedagogical results of post-test results between the
control group (traditional instruction) and the
experimental one (Al-based instruction). It is to
identify how the instruction of reading with Al

Table 8: Groups Statics

can improve the reading proficiency of ESL
learners at the undergraduate level.

4.3.1 Group Statistics Overview
The summary of descriptive statistics of the groups
is provided below:

Group N Mean Standard Deviation
Control Group (CG) 40 18.95 2.36
Experimental Group (EG) 40 24.23 0.80

The control group had a mean posttest mark of
18.95 compared to the 24.23 by the experimental
group out of the 25 total. This depicts a significant
difference of 5.28 points which favors the
experimental group. Moreover, the standard
deviation of the experimental group (SD = 0.80) is
significantly smaller than the deviation of the
control group (SD = 2.36), which means that the

Table 9: Independent Sample t-test

performance of students was more consistent
under the Al-based instruction.

4.3.2 Independent Samples t-Test

To determine the significance of the mean
difference, an independent samples t-test was
conducted:

Sig. (2- | Mean 95% Confidence
Test T Df tailed) Difference Interval
Equal variances assumed -13.37 78 0.00 -5.275 [-6.060, -4.489]

The results reveal that the difference between the
two groups is statistically significant (p = 0.000).
The negative twvalue (-13.369) and confidence
interval that does not include zero further confirm
that the higher performance of the experimental
group is not due to chance. This finding provides
robust evidence supporting the efficacy of Al-
based reading instruction.

4.4. Findings of the Study
The first research question was what the
effectiveness of Al in developing reading skills is.

The findings revealed a substantial and statistically
significant improvement in the EG’s posttest
scores compared to their pretest results and to
those of the CG. The experimental group showed
a marked increase in mean scores from 17.5 to
24.5, with standard deviation decreasing from 7.5
to 0.5, indicating both performance improvement
and score consistency. In contrast, the control
group displayed only marginal gains with a pre-test
mean of 18.95 and a post-test mean of 20.2, and
the results were not statistically significant (p =
0.815). An independent samples t-test comparing
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post-test scores of both groups indicated a
significant mean difference (M = -5.275, p <
0.001), confirming the superiority of Al-based
instruction. These outcomes validate that the use
of Al tools in reading instruction significantly
enhances learners’ performance in ESL reading
sub-skills.

The second research question focused on student
attitudes toward Al-assisted reading instruction.
The attitudinal survey findings revealed
overwhelmingly positive responses. A majority of
students expressed enjoyment in learning with Al
M = 4.0, SD = 0.7) and reported enhanced
engagement (M = 4.2, SD = 0.9). Learners also felt
more confident using Al tools to enhance their
English reading skills (M = 4.3), and believed that
Alsupported lessons contributed positively to
their overall reading development M = 4.3).
However, motivation levels were slightly lower (M
= 4.0), indicating that while Al tools built
competence, they were less effective in stimulating
intrinsic interest.

This study addresses key gaps in the literature and
contributes to both theory and practice in Al-
integrated ESL instruction. Methodologically, it
advances the field through a true experimental
design, ensuring more reliable, generalizable
results than previous quasi-experimental or
descriptive studies. Theoretically, it extends
Vygotsky’s Sociocultural Theory by framing Al
tools as digital mediators within learners' ZPD,
operationalizing core concepts such as scaffolding
and internalization through tools like Grammarly,
Rewordify, and ChatGPT. The study also offers a
dual perspective, combining performance data
with attitudinal insights to provide a holistic view
of Al's educational impact. Unlike prior research
focused on high-resource contexts, this study,
conducted in Pakistan, demonstrates Al's
potential in low-resource settings, reinforcing its
global relevance. It also points out three success
factors digital readiness, accessibility of tools, and
teacher support essential in successful integration

of AL.

5. Conclusion
Conclusively, this paper confirms that Al could be
a game-changer in ESL reading instruction, insofar

as it is wused carefullyy and promotes
transformation in learning more strategic,
confident, and more proficient readers.
Nevertheless, the Al would be effective when Al is
not considered a substitute educator but as a
companion in the educational process. The
effectiveness of Al in ESL classroom depends on
implementation  including
employment of strategic planning, facilitation by a
teacher and adherence to effective pedagogical and
theoretical principles. Due to the consideration of
both cognitive and emotional aspects of learning,
this research guides future, broader, and theory-
based implementation of artificial intelligence in
language education.

its effective

5.1 Recommendations for Future Research

Drawing from the findings and limitations of this
study, several directions for future research emerge
that can deepen our understanding of Als
evolving role in ESL instruction. First,
longitudinal studies are needed to assess the
sustained impact of Al on learner autonomy,
motivation, and the internalization of reading
strategies. Such research, grounded in Vygotsky’s
Sociocultural Theory, would capture how learners
progress from assisted performance within the
Zone of Proximal Development (ZPD) to
independent mastery over time. Second, future
work should explore crossskill and integrated
language development, examining how Al
supports  interconnected domains such as
speaking, listening, and writing, and how it
facilitates integrated tasks like reading-to-write or
listening-to-speak, ~which  mirror  authentic
communication. Third, studies should investigate
teachers’ perceptions, readiness, and pedagogical
practices in using Al tools, as teacher agency and
scaffolding play a crucial role in successful
implementation. Fourth, comparative analyses of
Al tools are needed to evaluate their relative
effectiveness across sub-skills and learner types,
helping educators and policymakers make
informed choices. Fifth, research should address
equity, accessibility, and digital readiness,
particularly focusing on how factors like socio-
economic status, geographic location, gender, and
digital literacy affect learners’ engagement with Al,
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and how targeted interventions can close access
gaps. Lastly, future studies should examine the
development of culturally responsive and context-
specific Al platforms that reflect local languages,
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