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Abstract

This research aimed to investigate the impact of the Grammarly Al writing application
on the writing skills of English language learners (ELLs) and to present the views of
English teachers regarding the use of Al assistance in promoting creative thinking. The
research employed a mixed-methods approach, involving a quasi-experimental pre-post-
test design with a questionnaire and semi-structured interviews. The population was 60
high-achieving 10th and 11th-grade students and 92 secondary school English teachers
in the Haifa District. The findings were statistically significant in terms of the students'
writing skills after using Grammarly, with differences observed based on gender, grade
level, and English proficiency level. Teachers generally acknowledged the benefits of Al
in improving technical writing, particularly in the phases of brainstorming and idea
generation, but offered mixed views regarding its impact on creativity. Some teachers
perceived it as an alternative to originality, while others expressed concern about potential
overdependence. The study recommends expanding access to Al in schools, offering
teacher training, and incorporating Al-supported writing tasks into English curricula to
enhance writing outcomes and promote learner autonomy. The study provides a
foundation for future scholarly publications in applied linguistics and educational

technology.

Keywords: Achievement; Artificial Intelligence (Al); Creative Thinking Skills; English
Language Learners (ELLs); Haifa District; Teacher Perceptions; Writing Proficiency.
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Chapter One

Introduction and Literature Review
1.1 Background of the Study

Artificial intelligence (Al) is a result of deliberate developments spread over many
decades. It has now moved beyond purely theoretical experiments and is being widely
used practically in most industries. The collaborative efforts of system design experts,
data specialists, psychologists, linguists, and educators have made it possible for Al to
become a reality. These technologies impact the way people use gadgets and change their

mindset when dealing with problems.

In a similar fashion, Al-enabled gadgets such as ChatGPT, Grammarly, and Quillbot are
used in learning environments to nurture the students' writing skills and to give them
feedback on their output. Al can go through large amounts of data and provide
personalized help to students without the need for conventional classroom practices
(Neha, 2020). However, Al-supported learning is not without its drawbacks. Socially and
ethically challenging issues, algorithmic bias, and increased responsibilities for teachers
in Al-supported environments are some of the problems that have been identified (Schiff,

2021).

The integration of Al in language learning has undergone a significant transformation
recently. One such application is Grammarly, which helps a writer by giving real-time
corrections in grammar, sentence structure, and writing style. Therefore, it has been
reported that students' English writing skills have improved (Kim & Kim, 2022). Besides,
Al can provide a creative angle to language learning that is equally important. Al-
powered technologies can take care of the technical side of work and thus give more room

to the learners for developing new ideas and trying new ways of expression.

Wu et al. (2021) suggested that if Al technologies were used for the right purpose, they
could substantially enhance creative thinking and enable learners to use the language in
ways that are not always possible through traditional methods (Wu, et al., 2021). On the
other hand, these advantages have certain limitations attached to them. Doubts have been
raised as to whether Al can fully mimic the human teachers' ability to contextualize and

provide insights, especially in the areas of creativity and critical thinking. Although Al

1



systems are still a force of change in education, their impact on creative thinking skills

and the changing role of teachers need to be further explored.

Considering that teachers are the ones who implement Al in schools, it is on them that
the decision-making power rests as to whether Al enhances or limits students’ creativity.
Their insights throw light on the complicated relationship between the integration of Al
and the academic performance of students. Moreover, places like the culturally and
linguistically diverse Haifa district provide an ideal setting for exploring these kinds of
interactions. Its student community is made up of different ethnic groups with varying
levels of English proficiency, which makes it a suitable place for investigating the

influence of Al on writing skills and creative thinking.

Haifa District is well known for its use of technology in education that is mainly through
English language teaching. Teachers in this area have adopted Al assistant tools like
Grammarly, Padlet, and Magic School Al to help their students improve their writing
skills. A number of teachers have also gone an extra mile themselves to facilitate the use
of educational technologies. This kind of environment has a lot of potentials to explore

the educational worth of Al-driven language skills development.

This research aims to fill these voids by looking at the use of Al as a tool to enhance
students' writing skills and to foster their creative thinking. Besides, the study will
examine the views of English language teachers on the use of Al in their teaching
practices. The study intends to reveal a detailed picture of the benefits and difficulties of
Al usage in education. Therefore, its results will be a significant input to the extensive
research that explores the applicability of Al technologies to achieve better learning
outcomes, while also considering the social, ethical, and practical implications of such

technologies.

The distinctive feature of this research is that it has concurrently investigated the teachers'
perspectives and students' performance concerning Al-based English language learning
in the Arab EFL community in the Haifa District. While prior research has largely been
based on students' feedback or general technology adoption, only a handful of studies
have purposely combined quantitative and qualitative data to uncover how teachers
evaluate Al's influence on their students' creative thinking and writing skills. This all-

inclusive strategy helps to identify the gap that exists in current research and also gives a
2



culturally informed perspective that reflects the linguistic and educational context of Arab

learners in Israeli secondary schools.

1.2 Problem statement

Even through Artificial Intelligence (Al) software is progressively becoming a part of the
learning process, there is still not enough research on its widening influence on English
Language Learners (ELLs), especially in the areas of their writing abilities and creative
thinking skills. To illustrate, Grammarly, a tool mainly recognized for its grammar
correction and style enhancement features, is used mostly for its technical functions;
nevertheless, the deep impact of these tools on learners' creative thinking has not been
sufficiently examined. Creative thinking is an indispensable part of language learning;
however, only a handful of studies have considered the possibility that Al tools may
foster, weaken, or have no significant effect on this skill, particularly teachers'
perspective. Moreover, Al enables learners to perform tasks that are generated and
completed by the machine, so the role of teachers in the integration of Al technology into
classroom instruction becomes highly essential. Nonetheless, their views on the influence
of Al technology on creativity and writing proficiency are still an enigma in the broader
educational contexts. It is important to understand whether teachers see Al as a source of
creative thinking that facilitates, hampers, or is indifferent so that these devices can be
integrated smoothly into the teaching practice (Artika & Nurmaliah, 2023). The point is
even more relevant in the Haifa District, where cultural and linguistic diversity not only
determine the learning experiences but also the outcomes. The research fills these gaps
by examining the net impact of Al devices such as Grammarly on pupil writing and
creative thinking and the perception of English teachers on the Al influence on these
skills. The adoption of a mixed-methods framework in the research serves as a platform
for the target audience, which includes educators, policymakers, and curriculum

developers, to learn about the best use of Al in English language instruction.

1.3 The intended aims and objectives

1. To examine the impact of the Grammarly Al writing tool on the writing proficiency
of English Language Learners (ELLs) in the Haifa District and to identify differences

in its effectiveness across various levels of language proficiency.



2. To explore English teachers’ perceptions of the integration of Al tools in language
education, particularly regarding their influence on students’ creative and thinking

skills, as well as on overall learning outcomes.

3. To identify the pedagogical benefits and challenges experienced by English teachers
when integrating Grammarly and other Al-based tools into classroom practices, and
to determine the implications of these findings for effective language teaching and

learning.

1.4 Research Questions
Pre and post-test (experimental)

Are there any statistically significant differences in the impact of Grammarly on students'
performance across different baseline English proficiency levels? Moreover, how is this

difference mediated by grade, gender, and writing proficiency?

Questionnaire and interviews (Quantitative and qualitative)

Do English teachers perceive integrating Al as having a positive, negative, or neutral
impact on students' creative thinking skills based on insights gathered through

questionnaires and interviews?

What advantages and disadvantages do English teachers experience in integrating Al

tools like Grammarly into their pedagogical practices to enhance language learning?

1.5 Significance of the Study

This research is a big deal for a variety of important reasons. One of them is that it
measures the impact of Al tools as a consequence of recent research, thus filling a
significant gap. It is the goal of this investigation to determine the extent to which the Al
tool Grammarly influences writing skills and the creative thinking of students. In doing

so, it goes farther than the technical aspect of giving language instruction.

Next, the study deeply analyses the perspectives of English teachers, thereby eliciting a
query as to how those educators view the connection between Al incorporation and the
enhancement of creative thinking. The research also analyses if teachers think that Al-

enabled learning helps, hinders, or does not affect students' creative abilities. These



findings will enable the teachers' actual experiences to be understood, along with the

advantages or challenges they face when implementing Al tools in their classes.

Thirdly, the results will serve as a guide to pedagogical strategies, contributing to the
educational process of teachers, the policymakers, and the curriculum developers by
providing them with scientifically validated suggestions on how to effectively use Al in
language learning with little or no negative consequences on creativity and critical
thinking. Besides this, the research, through its focus on the Haifa District, tries to explain
how Al integration can be innovative in different educational contexts which, in turn, are

influenced by specific cultural and linguistic factors.
1.6 Theoretical Framework

Artificial Intelligence: Artificial intelligence (AI) is a field that focuses on the
development of "intelligent agents", i.e., devices that can understand their surroundings
and perform actions that would increase the chances of achieving their goals. A machine
is said to have "artificial intelligence" when it only mimics human cognitive processes
usually associated with "learning" and "problem-solving". The impact Al has had on
education is really massive. The one-of-a-kind abilities of Al make it possible to sift
through huge datasets as well as offer personalized learning experiences. Also, it is
changing the old ways of teaching and learning. Al-powered online tutors will adapt to a
student's level of understanding, giving them prompt feedback and suggestions tailored
to their needs (Simonite, 2021). So students get customized teaching and support that go
hand-in-hand with their academic performance and eventually, they will be led to the
realization of their own success. The same way Al grabs the bull by the horns in the digital
world, yet it is taking over the work of teachers—it can do the grading and issuing of the
feedback—thus, it is claimed that educators will have more time "to get involved with the
students hand to hand". Excitingly, the use of Al is not only facilitating the learning
process but also providing the best possible conditions for safety through various features,
which have, by design, been thought for disabled learners. Besides, it is also willing to
spot the learning gaps and fix them thus, at the same time, guaranteeing equality in
receiving support. Still, Al continues to evolve and its very revolutionary effect to
education is becoming more and more discernible. Al is helping education move forward
in a very positive way (through individualized learning, efficiency, or access to education)

whether people realize that or not (Alam, 2023). The current research is based on three
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educational theories that serve as a robust conceptual framework for understanding the
impact of Al tools on the writing skills and ideation of English language learners:
Sociocultural Theory (Vygotsky, 1978), Cognitive Load Theory (Sweller, 1988), and
Connectivism (Siemens, 2005). Together, these theories provide an understanding of how
tech-supported feedback, cognitive scaffolding, and networked learning environments

can make the EFL learning process more engaging and effective.

1.6.1 Sociocultural Theory

Sociocultural theory views learning as an inherently social and mediated activity, in
which interaction with more experienced others and tools influences the development of
higher cognitive functions. Vygotsky’s (1978) concept of the Zone of Proximal
Development (ZPD) describes the distance between what a learner can achieve
independently and what they can accomplish with guidance. Accordingly, Al software
such as Grammarly functions as a digital scaffold that provides immediate, one-to-one
feedback to assist students in controlling their writing, teaching grammatical conventions,
and slowly progressing towards independence. The automated, yet context-sensitive
corrections simulate the role of a teacher, with the ZPD by supporting learners just beyond

their current level of mastery (Luckin, Holmes, Griftiths, & Forcier, 2016).

1.6.2 Cognitive Load Theory

Cognitive Load Theory (CLT) describes that the success of learning is dependent on the
ability to connect working memory limitations. Second language writing is a cognitively
demanding activity that requires focused attention in spelling, grammar, vocabulary, and
organization. Grammarly reduces cognitive load by leaving surface revision (e.g., verb
tense, punctuation) to it and enabling students' minds to concentrate on higher-level
writing activities, including building arguments, forming well-structured sentences, and
articulating complex ideas (Chapelle, 2017; Sweller, 1988). There is, therefore, a balance
between effort and automation, which produces both improvement in writing skills and

creative thinking.

1.6.3 Connectivism and the Role of Al in Learning

Connectivism is a developing theory of learning that describes the way knowledge exists
and is shared in an electronic world. Siemens (2005) contends that learning today occurs

between networks, among individuals, on online platforms, and through various data
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sources. Al-driven tools such as Grammarly are essentially conversational units that
learners can use in their educational journey. They provide learners with continuous
formative feedback and language help. These instruments help in the development of
digital literacy as they improve technical writing skills, metacognitive skills, and learner
independence. Al tools, which allow students to check, correct and polish their work at
once, are a perfect example of the main ideas of connectivism learning - they are
adaptable, can be used in a network, and the learner is able to direct himself/herself

(Downes, 2012; Anderson & Dron, 2011).

1.6.4 Al in Education

An educational revolution powered by artificial intelligence with the potential to improve
the quality of education AI educational is changing. In a nutshell, Al technologies are
designed to support student initiatives in exploring new areas of study, acquiring skills,
and using these skills flexibly in different disciplines. Al, through various types of
technology, can create new opportunities for language and communication learning.
Besides, teachers can understand the instructional content more easily and get deeper
insights into the target language (Woo, 2022; Kim & Kim, 2022). Communication
practice, learning through interactive games, and conversational activities are some of the
ways in which Al platforms and tools are used today. Al not only fulfills the needs of
learners but also educates them so that they can become more self-dependent. It improves
students’ participation in the classroom by offering incentives to students and exposing

them to different language sources.

Furthermore, it has recently been uncovered in research that Al has come a long way in
dealing with intricate issues by means of cutting-edge software tools and algorithms,
which allow machines to behave in an intelligent manner. These functions language
instructors to scaffold learners’ cognitive skills through designing cognitive learning

activities (Alqgahtani, et al., 2023; Liu, Chen, & Yao, 2022).

The change in learners’ abilities concerns not only cognition but creativity as well, which
is in line with the educational paradigm shift brought about by Al innovations. One of the
most obvious examples of such a shift is the development of hybrid learning models that
can provide personalized education by adapting to each student's unique capabilities and

interests.



Additionally, combined evaluative and assessment processes enable instructors to
understand their students' learning styles and offer them individualized learning materials
(Bhutoria, 2022). Second, the use of Al in education, particularly in resolving different
languages and bilingual education, helps and supports students in learning both
languages. Practically, a recommendation to make this happen is to use speech-to-text
capabilities. These characteristics are particularly beneficial for students who might
consider themselves "unwilling writers," as they enable them to write more easily and
openly. Adapting such technology has demonstrated a tremendous capacity for enabling

previously hesitant students to develop their expressive prowess (Liang, 2023).

1.6.5 Terms related to Al

Artificial intelligence refers to the development of machines that can perceive, reason,
decide, learn, and adapt to their environment, tasks that would typically require human-
like capabilities. Sharma et al. characterized artificial intelligence Al as computer code
that is able to mimic human thought and cognition and emulate human reasoning

processes (Spencer, 2022; Chen, Chen, & Lin, 2020).

An algorithm is a set of guidelines or thousands of codes that show mathematical
instructions a machine or computer can follow to solve a specific problem or complete a
task. It works like a cookbook or a sequence of instructions, outlining the computer's

actions to accomplish a particular goal (Spencer, 2022; Holmes, Bialik, & Fadel, 2019).

Deep learning: Deep learning is an aspect of machine learning that makes predictions or
takes actions by analyzing complex data using neural networks (similar to the structure
and functions of biological neural networks) that can identify complex patterns, classify
information, and make predictions with high accuracy (Spencer, 2022; Holmes, Bialik,

& Fadel, 2019).

Generative Al is a type of Al that can generate creative and unique content, such as music,

images, or text, with characteristics similar to those of human-made content.

Machine learning refers to how computers respond by acting without being given every
step or instruction in advance. In general, algorithms can learn what to perform rather
than having specific instructions coded, even though they require much programming.

However, machine learning uses input data to predict novel outcomes rather than issuing
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direct commands, producing outputs that are not directly specified. It works in three steps:

analyze data, build a model, and undertake an action (Holmes, Bialik, & Fadel, 2019).

1.6.6 Operational definitions

For conceptual clarity and reliability in measurement, this study applies the following
operational definitions. Each definition describes how key concepts were measured or

applied in the context of English language instruction in high schools.

1.6.7 Writing Proficiency

Writing proficiency is the ability of students to compose written texts in English that are
clear, well-structured, and grammatically correct. Writing proficiency in this study was
defined by the official rubric for Module C of the Ministry of Education (2020) (English
Curriculum, 2020), which evaluates students' performance across four categories:
content, organization, language accuracy, and mechanics, with a maximum score of 30.
The approach aligns with the views of writing-assessment scholars, who argue that
linguistic accuracy and the logical flow of the idea are equally important (Weigle, 2002).
Writing tasks were administered before and after the Al tool implementation to identify

any changes in the students' performance due to the instructional intervention.

1.6.7 Creative Thinking

Creative thinking is described as the ability of learners to come up with original,
adaptable, and detailed written ideas. This definition is derived from Lubart & Zenasni
(2010) who characterize creativity as the capacity to produce ideas that are both novel
and relevant to the given context. The study assessed creative thinking based on teachers'
answers to the questionnaire items (questions 17-23), which gauged the students'
readiness to try out ideas, view the situation from different angles, and express their own
viewpoints. Moreover, the information was also gathered from the teacher interviews
where the participants narrated the students' writing activities and judged the degree to

which their work was creative and showed cognitive development.

1.6.8 Al Writing Tool (Grammarly)

The writing process was supported by the computer-assisted writing tool Grammarly.
This online application is designed to provide instant feedback on grammar, vocabulary,

and readability while writing tasks are in progress. Only the free version of the tool was
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used, and it was introduced on a weekly basis for a 12-week period. The main function
of Grammarly was to provide students with revision support on their own and to make
them language use enhancement in real time. The user's position with the tool is based on
the premise that a computer-based feedback system can raise learners' awareness of
linguistic patterns and their continuous interaction can result in improvement of their

accuracy and writing style (Knutson, Knutson, & Hsiang, 2020).

1.6.9 Teachers' Perceptions

Teachers' professional attitudes and perceptions about the role and influence of computer-
assisted writing tools in the classroom were investigated. A semi-structured questionnaire
with a five-point Likert scale was used to assess these, along with semi-structured
interviews. Items in the questionnaire were centered on teachers' perceptions of students'
engagement, creativity, and writing performance. This method is in line with Pajares
(1992) who states that teachers' beliefs have a major impact on their instructional
decisions and the overall atmosphere of the classroom. During the interviews, teachers
got the opportunity to elaborate on their experiences and express their opinions more

extensively, thus, giving a deeper insight into the teaching environment.

1.6.10 Student Achievement

Student achievement is the measurable educational improvement in the English writing
skills of the learners that happened between the pre-test and post-test. The same Module
C rubric was used on both occasions to ensure scoring consistency. The term achievement
covered the improvement in grammatical correctness, clarity, coherence, and the
capability to present the ideas that were logically structured. As a matter of fact (Zhang,
2020; Grabe & Zhang, 2013) have pointed out that the growth of writing skills can be
best assessed by looking at both the linguistic side and the argumentative side of the tasks

or drafts.
1.7 Literature review

1.7.1 Historical overview

The use of Al in education can be traced back to the research of psychologists Sidney
Pressey and B.F. Skinner. Pressey, who was a professor at Ohio State University, was the

first to utilize multiple-choice tests as a tool to not only evaluate but also improve student
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learning. According to him, immediate feedback was the core of tests to efficiently
promote learning, which was quite a challenge in the case of manual grading. To
substantiate his arguments, Pressey referred to Edward Thorndike’s law of effect

(Holmes, Bialik, & Fadel, 2019).

The most complex machine Pressey ever created was based on a mechanical typewriter,
and he attempted to market it unsuccessfully on multiple occasions. Like the punched
cards used in self-playing pianos, the machine fed a card containing questions and
punched holes into a spinning drum within the device to indicate the proper responses.
The machine had a small window on the case, which displayed the current question
number, and five typewriter keys were present on the case, one for each possible answer.
Along with the window, the learner could use these keys to select their responses for each
question as they progressed through a printed sheet containing questions and answers.
The learner was only allowed to move on to the next question after confirming if their

response was correct or not (Holmes, Bialik, & Fadel, 2019).

Skinner, in 1958, improved Pressey's method by suggesting that human learning could be
expanded using operant conditioning methods he had created for rats and pigeons in
"Skinner Boxes." Skinner built his teaching machine in 1958: a wooden box with a cover
that had a window. There were two windows in the device; one showed the questions on
paper disks, and the other allowed entry to a paper roll where the students might write

down their responses (which would be graded by a teacher later).

During the 1950s, Norman Crowder developed a form of programmed instruction known
as intrinsic or branching programmed instruction, which was a paper-based alternative to
the earlier teaching machines. Crowder's primary focus was on communication rather
than psychology. Crowder claimed to use a method where the user was given a brief
information page and a multiple-choice question. Depending on their answer, they would
be directed to a further page, which either provided additional information to broaden
their knowledge or offered feedback to help them understand what they had done
incorrectly. If the user answered correctly, they would progress to a new page with
additional information. In contrast, an incorrect response would direct them to a page with
personalized feedback on the error, based on their selection. In the 1950s, the British

polymath Gordon Pask developed a teaching machine known as SAKI (the Self-Adaptive
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Keyboard Instructor). His machine was unique because the task presented to a learner
was adapted to the learner's performance. Later, in the 1960s and 1970s, many computer-
aided instruction (CAI) programs and systems were developed, and they continued to

evolve into the systems we have today (Holmes, Bialik, & Fadel, 2019).

1.7.2 Advantages of Artificial Intelligence in Education (AIED)

According to the study by Chen, Chen, & Lin (2020), Al has a great number of advantages
when applied in educational settings. Besides that, Al is able to evaluate student works
automatically and effectively through a real-time feedback system. In relation to
personalization, It is reported that Al creates a abundance of new communicational means
among the students and the teaching system and it guides the students to the different
content path depending on their individual academic abilities and vocational
qualifications. Likewise, Al proved to be very efficient in accelerating and simplifying
the generation and execution of the new educational system for a short period of time
(Neha, 2020). Students may also greatly benefit from application of simulated-based
works that made the usage of VR, for example, as a 3D virtual-interactive workspace, an

essential part of a better-experience-educational system (Chen, Chen, & Lin, 2020).

Al has a variety of features are developed for Al educational purpose. First of all, these
features can be a great help for teachers, as they can palm off the administrative workload
to Al, can engage the students with a personalized teaching road map, are supported by
Al in making more precise decisions, and also are able to provide the students with the
instant feedback. On the one hand, such an achievement paves the way for quicker
performance of the tasks as, for instance, the requirements of the provision of the
commentaries both on the carried-out works and in a form of the oral communication,
and simultaneously the preparations for the following day lesson involving a very

challenging and time-consuming working-process remain at a hand of the teachers.

On the other hand, Al is perfect assistants to educators in the creation of teaching
methods tailored to the individualized needs of students as well as the identification of
the students’ learning preferences and styles. In addition to this, Al can facilitate data-
driven decision-making approaches through providing the data analyses to the teachers
making them more data-driven. Summing up, Al can be a means via which the students

obtain their instant comments on their work, establish a culture of involvement and
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development, as well as being powerful tools in teachers’ hands by liberating them from
monotonous and routine work, increasing personalization and deepening student-

interaction (Chen, Chen, & Lin, 2020).

Second, there are several advantages of Al in teaching, including predicting student
performance, delivering personalized content, integrating external learning into
instruction, modifying instructional methods, and enhancing personalized instructional
plans. Additionally, Al can predict the likelihood that a student will drop out and assess
their performance on projects and exercises, allowing for early warning and intervention.
Al is also capable of examining the course content and curriculum, providing
individualized content that appeals to and is relevant to each student. Al also assists
learning beyond the classroom, with collaboration giving way to higher-order learning.
Al may also adapt teaching to individual student information, responding to their distinct
needs and personal learning styles. Finally, Al assists educators in creating individualized
lesson plans personalized to each student, fostering a more fruitful learning process.
Learning is also an aspect of education that can be improved using Al. Moreover, Al
enhances the identification of students' learning styles, enabling teachers to tailor their
approach to meet diverse needs and thereby improve the overall learning experience.
Furthermore, AI has the potential to transform education by addressing learning
deficiencies at the initial stages, personalizing university course choices based on
students' interests and objectives, anticipating future career paths from study data, and
identifying students' learning states to offer intelligent adaptive interventions. Through
Al-powered systems, educators can identify areas where students struggle and provide

targeted support promptly (Chen, Chen, & Lin, 2020).

Another benefit is that Al-powered software can provide valuable feedback to both
educators and students. It assists in creating customized courses based on their specific
requirements and provides feedback on the overall course performance. Such Al systems
enable students and educators to obtain the necessary support and identify areas where

instructional enhancements can be made (Neha, 2020).

Additionally, Al-powered data can transform how schools identify, educate, and support
students. Intelligent data collection, powered by innovative computing systems, changes

how colleges interact with potential and current students. From recruiting to helping
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students choose the most effective courses, intelligent computing systems are helping to

align all areas of the faculty better to meet students' needs and goals (Neha, 2020).

1.7.3 Artificial Intelligence in Education (AIED) limitations

While applying Al to analyze student profiles appears to have advantages, such as
identifying at-risk students who are at risk of dropping out, it is vital to appreciate that
doing so can also risk compromising the privacy of students. In certain circumstances,
where attendance is subject to government assistance programs such as Bolsa Familia in
Brazil, Al profiling has the potential to harm families in ways that amount to punishment.

(Holmes, Persson, Chounta, Wasson, & Dimitrova, 2022).

Al-based tutoring systems promise to support students by teaching fundamental concepts
and skills. However, they cannot currently assist with higher-order and creative thinking
skills, which still require human instructors. It is worth noting that future advancements
in Al may lead to the development of Al instructors capable of addressing these

limitations effectively (Schiff, 2021).

With the use of effective capture, in which data are captured to influence learners'
behavior, comes a psychological domination that threatens learner autonomy and privacy.
Additionally, the use of biometric technology like facial recognition for e-proctoring or
emotional sensing is questionable based on its destruction of natural human rights and
stripping away of human dignity. The practices, therefore, require the use of care in
achieving the ethical effects and potential harm that come from applying such technology
in learning spaces (Holmes, Persson, Chounta, Wasson, & Dimitrova, 2022). One of the
most debated issues on the ethics of AIED is the following: Who benefits from an A.L
system? The students, schools, education system, companies, politicians, and decision-
makers? Thus, the focus shifts from the ethical considerations to the technology itself.
Instead, it focuses on the ethical conduct of the individuals within the companies
responsible for designing, implementing, and applying their systems, as well as the
decision-makers involved. Thus, comprehending Al loyalty requires clearly defining its
ownership and identifying potential conflicts of interest (Holmes, Persson, Chounta,

Wasson, & Dimitrova, 2022).
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1.7.4 Creative Thinking and Writing Skills

A study by Liang (2023) showed that the importance and enormous value of thoroughly
studying and investigating creative thinking and writing skills in English Language
Learners cannot be overstated. This is a crucial attempt that holds the potential to bring
about transformative growth, empowerment, and profound enhancement in the linguistic
skills and communicative abilities of language learners (Liang, 2023). English as a second
language learners can reap a lot from producing creative works and learning to express
their thought in a unique way in writing. Among the benefits mentioned by the authors
Nel & Miiller (2023) are the ones that relate to the development of creative thinking, the
stimulation of imagination, the enhancement of problem-solving skills, the broadening of
vocabulary, the improvement of grammar and syntax, and the obtaining of a real and
accurate written voice. Besides that, coming up with creative ideas and writing them down
help students to communicate their viewpoints, develop interesting stories, take part in

persuasive talks, and use language to attract, motivate, and influence readers.

The acquisition of these skills not only deepens and extends the English learning journey
of the learners but also gives them the transferable skills that are applicable in different
areas such as academic, professional, and personal (Nel & Miiller, 2023). In a world that
i1s becoming more and more connected, the skill of being able to write in a clear and
coherent manner is a very important tool that can open up new opportunities and also

make the interaction between different cultures easy and successful.

Therefore, the act of spending time, committing energy, and investing money in coming
up with new ideas and in writing is not only useful but also very valuable as it brings
great and lasting effects to the overall development and ultimate success of ESL students

(Cremin, 2022).

1.7.5 Creativity and Writing Skills Development

Over the past ten years, educators have been highly influenced by creative language
learning methods, especially as the emphasis on developing creativity in writing has
grown stronger. To illustrate, South Korea has made creative writing a mandatory subject
in the curriculum, introduced at an early stage of education, and students are frequently
engaged in competitions to showcase their creative use of language (Guo, Pataranutaporn,
& Maes, 2024). On top of that, innovations in technology have paved the way for creative
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writing instruction to be more engaging as teachers can now utilize various digital tools
like word processors, spell checkers, digital visuals (for example, clip art, photographs,
and sound effects), and electronic libraries to help students in their creative work. Not
only do these tools extend what learners have access to, but they also make it easier for
students to interact with their peers and experts for feedback and critique (Guo,

Pataranutaporn, & Maes, 2024).

Nevertheless, in addition to these advantages, there are still issues. Isabelle & Pryszcz
argue that a technology that may be a source of motivation for students at the beginning
to write may become a source of discouragement for those who are not sure of their
writing skills. Among the tools are also mind-mapping, which is supposed to help one
think divergently by coming up with ideas related to a central topic, has been used as
well. Nevertheless, the availability of empirical research that supports the argument that
these instruments effectively foster the creative writing process is quite scant (Buzan,

2024; Basri & Syamsia, 2020).

Taking all these aspects into consideration, the present research is aimed at exploring the
extent to which cutting-edge technological means may assist English as a foreign
language learners to develop creative thinking skills, reinforced by teachers’ experience

and insights.

1.7.6 AI and creative thinking

Newton & Newton (2020) delve into the complicated relationship between Al and
creative thinking in the learning environment. They uncover two sides to this issue:
firstly, Al tools being the main factors that could help creativity to grow and reach new
levels. By means of such programs as ChatGPT and Jenni Al, students get rid of the
writer’s block and come up with new ideas, thus, they can subsequently express their
innate creativity because it is already grounded. In contrast, the worry is that if youngsters
are always using Al the latter will take over their minds, and hence become the source
for original concepts. Therefore this question immediately appears: how could teachers
use Al in a way that creativity is further developed and not the other way around — the
creative process is hampered? The paper emphasizes that it is necessary for students if
they want to be able to distinguish credible from non-credible content, they have to be

taught this skill. This is due to the fact that Al-generated content is not always accurate
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and sometimes even biased, so learners should be equipped to confirm data, and then
check it against trustworthy sources. By making this a habit, teachers can empower
students in terms of the ethical use of Al while at the same time, they expose learners to

various types of thinking that will lead to their creativity skill development.

Newton & Newton (2020) imply that integrating Al instruments in class sessions with
deliberate planning is the best move. Teachers are given the green light to employ Al for
the initiation of work-related tasks, whilst students are still holding the responsibility of
the continuation and upgrading of their ideas on their own without any technological help.
The authors compare this scenario with other ones involving inventions, for example, the
use of computers and translation software, which accompanied by a set of issues initially.
After some time, instructors underwent the change and turned the new devices into their
allies in education. Nevertheless, they debate that the same tactics might not be sufficient

for Al adaptation.

Even though Al tools can do incredible things in terms of the growth of creative thinking,
the teacher’s role remains to be the same — they escort students in their responsible usage.
The main purpose is to let pupils enjoy AI’s benefits while they also learn to be creative

and think critically on their own without the need for help.

1.7.7 Theories of Writing Skills Development

Different theoretical frameworks provide fundamental insights into the evolution of
writing skills, each of them highlighting the different facets of the complicated becoming
a proficient writer process. The cognitive approach concentrates on the mental operations
that are necessary for writing and it involves organizing one’s ideas, brainstorming, and
revising. The most important idea of this perspective is that cognitive functions like
memory, attention, and problem-solving are of vital importance in writing development
and different strategies could be used to activate these functions (Nystrand, 2023; Schunk

& DiBenedetto, 2020).

Meanwhile, the sociocultural view sees writing as a product of the interaction of social
and cultural contexts, and believes that a learner’s writing abilities co-develop with
education, family background, and cultural norms. Hence, educators are culturally
competent guides when implementing these educational practices in their classrooms and

at the same time, they carry out guiding roles in the supplementing of these practices.
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Process theory underlines the writing act as one coming through the various stages—
prewriting, drafting, and revising—thus, the role of feedback and more than one invention
in the mastery of writing skills is made evident. Genre theory, on the other hand, makes
it clearer that a narrative, a research paper, or any other kind of writing, is basically
different, thus, it depends on the teacher to direct the students on the particular set of skills

and methodology for each type (Bai, Wang, & Nie, 2021; Kardiansyah & Salam, 2021).

Besides that, individual differences theory is aware of the fact that each learner is
differently gifted or lacks in the area of writing and it supports the idea that instruction
should be customized to the needs of individual learners. Educators and researchers can
implement comprehensive learning models through the synthesis of these different
theoretical perspectives which leads to the empowerment of learners to excel in their
written communication tasks (Bai, Wang, & Nie, 2021; Kardiansyah & Salam, 2021;
DeMink-Carthew, Netcoh, & Farber, 2020).

1.7.8 Process Writing Approach and Genre-Based Approach

Process writing is more about coming up with and expanding ideas rather than just
language accuracy, which students are allowed to make purposeful messages. This
method raises both the cognitive and the creative side of the students' minds, thus making
writing an adventurous and reflective process. Scholars reveal that process writing
enhances language awareness and invites learners to engage in critical thinking as they
follow different stages in their writing before they come up with the final version, hence

content getting more focus than that of errors (Bean & Melzer, 2021).

Genre-based approach that complements process writing in helping learners produce
well-structured texts in different genres was initially suggested by Martin (1987). This is
a model focusing on how linguistic features in different genres are influenced by the
conventions of that genre and at the same time learners are encouraged to change their
viewpoints and most critically examine the voices, purposes, and the contexts in writing
of the others. Genre-based instruction enables students to produce texts that are informed
by the context and, thus, improving their adaptability to various communicative situations

(Lee, 2023; Caplan & Johns, 2022).

To sum up, individual theories of writing development have different angles of the issue

but none of them by itself is a comprehensive explanation of how students get writing
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skills. Cognitive theory deals with memory and problem-solving in the right way but it
might overlook the social influences on language use. Sociocultural theory points out
cultural and contextual factors but at the same time it might understate individual strategic
choices. Process and genre theories offer the possible ways of writing, though they could
limit it as either a series of steps or strict genre conventions. The viewpoint of individual
differences accounts for learner variability, however, it is not very helpful in practical
aspects of the classroom. As a result, scholars recommend an integrated approach that
characterizes writing as both a cognitive and socially embedded process (Nystrand, 2023;

Bai, Wang, & Nie, 2021).

1.7.8 Adaptive Learning and Intelligent Tutoring Systems

Artificial Intelligence's Adaptive Learning Systems and Intelligent Tutoring Systems
(ITS) are advancements in customized learning. These Al systems adapt feedback and
learning materials to the needs and abilities of every learner, making learning efficient
and engaging. For instance, ITS can build an independent learning space for learners on
the basis of their own learning style by means of reliable feedback and indicators of actual
performance in real-time. It adapts to learning and develops skill proficiency through

responsive feedback, provided asynchronously (Sarker, 2022; Xu, et al., 2021).

Second, ITS is a highly effective pedagogical tool for delivering corrective feedback and
instructing students on various subjects. ITS can imitate personalized instruction and is
almost capable of handling numerous topics and adapting to individual strengths and
weaknesses, despite its chat-like limitations (Sarker, 2022). It can also support the
technical and creative writing processes in language learning, as the study aims to

investigate whether Al can enhance creativity and writing ability.

1.7.9 Overview of Al Tools in Education

Since the invention of digital computers in the mid-twentieth century, computer scientists
have started developing tools to model human intelligence. Their programs have
revolutionized the computer industry and daily human activities. Today's technologies
arrange artificial intelligence tools, and the trend is to integrate these technologies into
various fields of human life, including education, especially language learning (Beaty,

Zeitlen, Baker, & Kenett, 2021; Zong & Zhen, 2021).
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The discovery of the importance of language skills and the effective learning of languages
dates back many years, when cognitive scientists identified relationships between
language and creative thinking. The importance of the education of creative thinking has
already taken its place in school curricula. As Al technology advances, Computer-Aided
Learning tools become more natural, fun, and effective. Teachers and students have both
advantages and disadvantages when using such tools (Beaty, Zeitlen, Baker, & Kenett,

2021; Zong & Zhen, 2021).

Artificial intelligence AI English teaching supports provide a number of positive aspects
to teachers and students. Al supports can provide personalized learning experiences to
students, including language proficiency feedback and language understanding support.
Teachers can benefit from Al support by gaining knowledge of student progress and

resources available to prepare more effective and engaging English classes.

Lastly, English learning through Al can also enhance the learning experience of both
students and teachers (Rusmiyanto, et al., 2023). Rusmiyanto et al. (2023) found that
several Al tools exist to develop English language proficiency. English language learners
benefit from the use of such tools since they can build their language proficiency safely
and productively. They read more, write more, listen more, and talk more in real life.. Al
technologies offer convenience, such as interactive dashboards that enable students to
track their progress over time. The Al-friendly approach encourages students to write by
creating various tasks, allowing them to express their ideas freely, and correcting
grammatical and vocabulary errors. Lowering affective filters is one of the distinctive
features of these Al tools to help students develop assertiveness and fluency in speaking.
In auditory comprehension, Al technology can be applied in parallel to the human system
to provide interactive auditory experiences to many students in such areas (Rusmiyanto,

etal., 2023).

1.7.10 Writing Al tools

Two significant studies by (Marzuki, Abdullah, & Hassan, 2023; Tseng & Warschauer,
2023) investigate the applications and benefits of Al writing tools, highlighting their
importance in the instructional process through their varied functions and educational
impact. These studies offer a comparative perspective on how various tools enhance

different aspects of writing.

20



Al writing tools, like QuillBot, are great helpers for students as well as teachers. With the
help of features of QuillBot, such as paraphrasing, students can stay away from plagiarism
and teachers can reach their educational goals. Broad use of the tools by educators to
maintain academic honesty is one of the research findings. Wordtune is referred to as a
tool that helps with the tone and the style of the language, to a large extent, and at the
same time it is a support for the students' self-evaluation process. Jenni Al is a good tool
when it comes to gathering and arranging ideas, and it is a way of teaching that students
hesitating in the areas of structure and creativity can benefit from. ChatGPT is an
application for simulating conversations and, therefore, the students’ conversational
writing skills get enhanced and the educators get enabled to use the same for real-world
communication practice. Copy.ai is a way to invite students to be creatively thinking of
writing by showing the examples that motivate them to experiment with different styles
which in turn push their creative frontier further. Paperpal is a service that concentrates
on grammar and gives suggestions for corrections in real time, and Essay Writer is a tool

that guides and helps students to write essays that are coherent and well-structured.

Tseng & Warschauer (2023) agree with the above statements and go beyond them by
looking at the prolonged impact of Al writing tools in the learning environment. They
mention that such instruments have the power to completely change the way writing 1s
taught and at the same time raise less concern about dependence and ethics. Both articles
emphasize that using Al writing tools frequently has a major effect on writing skills
growth; yet, the main condition for their effectiveness is the teacher's role in guiding
students to use them properly and thus enhance their autonomy, critical thinking, and

creativity.

On the plus side of these tools, the studies disclose that using Al writing tools lead to
better educational results through language improvements such as grammar, vocabulary,
style, and varying text types. Besides that, these tools gain time for students and teachers
and make writing tasks achievable for students of different proficiency levels (Marzuki,

Abdullah, & Hassan, 2023; Tseng & Warschauer, 2023).

However, the teachers have to take care of the other side of the coin as well, such as that
the students could become so dependent on the tools that they may fail to develop their

writing skills of independence. In order to guarantee that the Al tools are used in the right
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way and integration as helpers to traditional learning in class, it is crucial to promote the

proper usage (Tseng & Warschauer, 2023).

1.7.11 Effect of AI on Writing Ability

Al conducts tasks akin to human intelligence, such as visual perception, voice detection,
language translation, and decision-making, in areas like writing and creative work. Al has
made writing easier and more efficient. Al is a successful writing tool since systems are
trained on large corpora and can generalize the output, making estimates of the
probabilities of various words or word groups in a particular context (Gayed, Carlon,
Oriola, & Cross, 2022). English serves as a language of communication and is used as a
language of instruction in most parts of the world. For those whose English is not their
first language, learning it can be enjoyable and straightforward due to the integration of
artificial intelligence technologies. Many language learners use modern computer devices
to communicate with friends, family, and teachers via email, chat, and social media
platforms like LinkedIn. Therefore, all this writing at the electronic communication level

enhances learners' writing skills with the aid of artificial intelligence (Setiyadi, 2020).

However, using artificial intelligence to develop writing skills becomes more accessible
through the control of writing abilities for academic and professional purposes via
computer technologies (such as computers, tablets, and smartphones), software, and
applications available to language learners. Al also uses tools that simplify writing
practice and correct various texts through grammar, style, coherence, and synonymy
checkers, among others. These tools aim to support the development of language learners'
writing expression processes. Therefore, these computer systems put various resources
with similar needs for an academic audience into operation, allowing the academic
community to use them to enhance the quality of their texts (Gayed, Carlon, Oriola, &

Cross, 2022; Kim & Kim, 2022).

1.7.12 Higher-order thinking skills (HOTS)

Facilitate a set of higher-order thinking processes needed to foster deep understanding,
critical thinking, and innovative problem-solving among students. HOTS, beyond simple
recall and memorization, allow students to apply, analyze, synthesize, and evaluate

information to construct sophisticated views and well-informed decisions. Such skills
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allow students to comprehend concepts, question, manipulate, and apply their knowledge

to new contexts (Achilov, 2017).

HOTS enables learners to categorize, identify, and associate different elements in a
problem, interpreting them as capable of managing complex tasks with an orderly
mindset. Creative thinking promotes this by leading learners to think creatively,
generating new ideas, and considering novel solutions. Such skills include fluency, the
ability to come up with many ideas, flexibility, the ability to look at a problem from a
new perspective, originality, and elaboration. On their own, they allow students to go
beyond the usual methods, thereby increasing their creative abilities and also their

capacity for innovative problem-solving (Achilov, 2017).

Higher-order thinking skills (HOTS) refer to the capabilities of figuring out the reliability
of the given information, making logical conclusions, and being able to find the hidden
assumptions. These skills open up the way for learners to become mature, judgment-based
decision-makers and to be critically engaged with the content, which, in turn, leads to an
active involvement in learning through analysis, interpretation, and questioning as

opposed to a passive kind of learning.

The decision-making and problem-solving abilities, therefore, become a further argument
for the existence of HOTS as they allow students to pinpoint issues, come up with
different solutions, and decide on the most appropriate course of action supported by
evidence. This method makes students ready to systematize data, create hypotheses,
verify them, evaluate the results, and if necessary, adjust their strategies, thus arriving at

solutions that are not only realistic but practical too (Artika & Nurmaliah, 2023).

1.7.13 Impact of Al on Creative Thinking

The technological revolution has changed international education profoundly, one of the
effects being the change in the way foreign languages are taught and learned. The use of
Artificial Intelligence (Al) in the learning process has brought a lot of innovations in
educational contexts, such as making personalized learning more reachable, Al acting as

a virtual tutor, and assessment and evaluation processes getting more efficient.

Writing is an extremely difficult task that requires the integration of one’s creativity,

problem-solving skills, and critical thinking skills. Besides, it invites the use of multiple
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cognitive abilities that enable students to develop reflective thinking skills, come up with
creative solutions, and demonstrate critical thinking skills, which, according to Artika &

Nurmaliah (2023), are the most important skills for writing.

1.7.14 Student achievement

Marazano (2003) identified Student performance as students work toward learning goals,
standards, and curriculum. He states that it includes tests of knowledge, skill, and cross-
subject matter skill, and can be assessed through standard tests, class tests, or performance
tasks. In this study, students receive a precise assessment of the gain in English language
writing ability, as measured by their pre- and post-intervention performance on an Al-
enabled tool, Grammarly. In addition to technical accuracy, improvements in coherence,

organization, vocabulary use, and the capacity to convey ideas are also incorporated.

1.8 Previous studies
1.8.1 Compare Al-assisted learning with conventional methods

An example of the impact Al can have on learning mathematics was demonstrated in a
study conducted by (Ramprakash, Nithyakala, Bhumika, & Avanthika, 2024).
Researchers used the ChatGPT generative Al tool. The study focuses on the application
of Al technology in assisting learners in the concept of differentiation and integration.
The modern learning environment offers exposure to the innovative potential of Al;

however, its real impact on learning products requires further research.

This research employs a mixed-methods design, which involved a survey that aimed to
assess students' preferences and their perceptions for traditional and Al-supported
problem-solving approaches. After this, a post-test was given to see how the use of
ChatGPT influenced the students. The findings show that students liked using ChatGPT
since it helped them to understand difficult concepts and they got the feedback

immediately.

However, a few of them also said that they would like to get more personalized guidance
and that their teachers would understand the context better. The integration of Al tools
like ChatGPT in the traditional learning model is identified by the study as a way to
provide students with a seamless and in-depth learning experience. Moreover,

Ramprakash, Nithyakala, Bhumika, & Avanthika (2024) also agree with this view and
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state that Al-supported collaborative e-learning can lead to higher learner engagement

and motivation.

On the other hand, a closer examination of the results of each learning method can provide
insights into the learning process. For example, in previous research on vocabulary
learning, researchers compared learning via a paper-based dictionary, a web-based
dictionary, a web-based intelligent tutoring system, and a portable web-based
personalized vocabulary notebook. The results revealed that participants who used the
intelligent tutoring system and the portable, web-based, personalized vocabulary
notebook enhanced their vocabulary knowledge and facilitated their ability to use words
creatively. Another study implemented four types of web-based learning (network
instruction, CBI, Al-based knowledge construction [AIKC], and Al-based
representation). We compared the learning effectiveness of learners at varying levels of
English proficiency and conditions. The results showed that Al-assisted learning offered
different learning benefits according to students' proficiency levels (Fang, Xu, He, & Han,

2022).

The impact of technology in classroom teaching and learning has commanded the
attention of educators for decades. Such techno-centric emphases have generally been
positive and growth-oriented. However, questions relevant to sustaining creativity in the
English language classroom in the face of technological advancements remain largely
unexplored in the English language education community. One reason could be the
widespread perception that AI decreases creativity and discourages learners from
developing their own creativity or originality. Such apprehensions have been balanced by
those who argue that Al has the potential to make valuable contributions to understanding
the creative process. One study conducted in Hong Kong Chinese secondary schools
aimed to seek and address the gap by exploring and reporting investigations into the
impact of artificial intelligence (Al) on the creative thinking and writing skills of English
language learners (Ahn & Oh, 2024; Guo, Pataranutaporn, & Maes, 2024; Liu, Chen, &
Yao, 2022).

The study examined the perceptions of teachers about Al and creativity in English
language teaching and learning. The creativity aspect of the English curriculum is being

emphasized by policy-makers, curriculum developers, and language education

25



specialists, which in turn positively influences teachers' instructional practices. According

to the teachers, they have the ability to develop students' creative mastery.

The findings of research on teaching a second language (TSL) have significant
implications, as they uncover how educators in Hong Kong schools perceive creativity.
The analysis of the data provides the rationale behind the suggestions concerning
Technology-Assisted Design (TAD) and pedagogical content knowledge (PCK) which

can help teachers to facilitate students' creative thinking.

In order to accomplish this, more emphasis needs to be placed on the development of
TAD, encouraging teacher innovation, and strengthening pedagogical strategies through
regular professional development workshops. Besides, these sessions should also make
teachers more conscious of creative teaching methods as they have been shown to have a
great impact on teachers' capability to carry out innovative instructional approaches
through the observation of activities and experiencing them directly (Ahn & Oh, 2024;
Guo, Pataranutaporn, & Maes, 2024; Liu, Chen, & Yao, 2022).

The study employed a mixed-methods research design, applying surveys and interviews
to achieve its objectives. The study begins with a survey to assess teachers' perceptions
on the impact of Al on students' English language learning. The survey results served as
a sampling reference for the interviews. Specifically, the survey questions aimed to
investigate how English-language teachers perceive the role of both the writing process
and the use of Al in students' creative, critical, and digital problem-solving skills.
Supplemental questions asked teachers to reflect on whether they thought using Al for
English learning was a positive move and what concerns the English as a Foreign
Language (EFL) learning community might have regarding students using Al (Ahn &
Oh, 2024; Guo, Pataranutaporn, & Maes, 2024; Liu, Chen, & Yao, 2022)

The General Information Questionnaire was distributed to gather basic demographic
information, including teaching experience, educational attainment, classroom
experience with digital technology, and students' age groups and language proficiency
levels, see appendix (F). The questionnaire used in the survey studies was adapted from
Samraj (1998) and Hwang and Shih (2017). Hwang and Shih (2017) conducted two
rounds of content reviews. The first round of the reviews involved five English-language

teachers and five information and communication technology teachers. This feedback
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was integrated into modifying concepts and language used in the survey questionnaire. In
the second round, three linguistics professors verified the survey questions. However, no
feedback submissions were made from these experts. Based on feedback from this first
round of review, the questionnaire was refined. Following refinement, the open-ended
survey questionnaire was administered to 18 EFL teachers from five universities and
national organizations. Findings indicated that the two data sources were valid, and the
results suggested moderate to high internal consistency for the measurements within the
instruments (Ahn & Oh, 2024; Guo, Pataranutaporn, & Maes, 2024; Liu, Chen, & Yao,
2022).

1.8.2 The use of Al in education according to gender and age differences

A study was conducted that highlights significant gender differences in the use of Al
tools, particularly generative chatbots, with important implications for educational equity.
In a large-scale Norwegian study of higher education students (n =2,692) found that male
students engaged more frequently and across a broader range of generative Al chatbot
applications, expressing greater interest in their relevance to future career prospects. In
contrast, female students primarily used the chatbots for text-based purposes, including
understanding and translation, and expressed concerns about creative thinking,
independent use, and authenticity. The data also emphasized the deep hunger for learning
and the need for instruction focusing on the responsible use of Al tools. Even after
controlling for exposure and training, these patterns were still visible, which implies that
men usually adopt Al tools without much thought, while women use them more
cautiously and critically. Furthermore, a cross-national study incorporating 143,000
participants from 18 different studies revealed that women are 10—40% less likely than
men to use generative Al, and this difference is not eliminated by the provision of access.
According to the research, gender awareness should be at the core of Al-led educational
interventions, which will help promote digital literacy and critical thinking skills,
especially among female learners. A research by Picton & Clark (2024) carried out by the
National Literacy Trust in the UK, gives an in-depth view of how kids and youths use
generative Al for literacy growth. The report based on the survey of a nationally
representative sample of over 3,500 students aged 8 to 18, depicts both the extensive use
and the cautious hope of Al technology in the school system. About 40 percent of the

respondents said that they had used generative Al for example, chatbots such as
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ChatGPT, in doing writing assignments, coming up with story ideas, or expanding
vocabulary. What is more, students from the lower-income families were found to be
more likely to use Al tools for their writing needs which in turn spotlights the power of
generative Al to bridge the digital and literacy gaps. Besides, the majority of the students
showed a positive attitude towards the Al tools as they were curious and interested in
them although the concern of accuracy, overreliance, and ethical issues were also raised.
The research reveals that Al tools can not only improve writing skills but also increase
the creative ability of learners especially those who are English language learners, and at
the same time, it stresses the need to use these tools as part of a structured, educationally
informed plan if the problems of over-dependence and negative resulting are to be solved

(Picton & Clark, 2024).

1.8.3 Grammarly as a Case Study

Learners are increasingly using Al tools that are specifically designed to fix grammatical
errors in English. As the use of these Al applications is becoming more and more
common, this research seeks to find ways in which these technologies can help ESL
learners to develop their grammar skills. To this end, Grammarly, a comprehensive
artificial intelligence editing tool used to edit and correct written texts, was employed as
a case study by (Alotaibi, 2023). Thirty undergraduate students studying General
Academic English courses participated, and a questionnaire was used to assess their
knowledge levels after each session. According to the reported levels of knowledge at
session endings, undergraduate students reported the findings as positive, negative, and
enjoyable. The qualitative research method, specifically content analysis, was employed
to assess the validity of the information provided by students participating in the study
(Alotaibi, 2023; Fitria, 2021). The fact that many students learning English encounter
problems with the correct usage of English grammar has created a need to support foreign
language education with information and communication technologies. As the number of
foreign language learners has increased in recent years, the number of services provided
by Al for foreign language education has also increased. It is also a trial-and-error process
for foreign language teaching to apply different learning environments, tools, and various
materials to deliver high-quality teaching content to users and make learning more

engaging and efficient. Despite the need to master a foreign language, some conflicting
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problems arise from students' grammatical errors, which are fundamental to the English

language (Alotaibi, 2023).

1.8.4 Challenges and Considerations

As machine learning techniques improve and get more sophisticated, Al-based
applications can produce authentic text or audio responses based on a written stimulus or
prompt. In the Al community, this phenomenon is known as GPT-3, "Generative
Pretrained Transformer 3" developed by OpenAl. Feeling creatively stimulated,
ESL/EFL students and English language learners are starting to use these digital assistants
as if they are participating in a language dialogue, asking for idioms and jokes, or posing
exciting questions to be explored with a natural language processing (NLP) application,
and simply framing the main topic as the prompt can produce various convergent points
and opinions. Creative writing performance activities in language learning classes,
theoretically speaking, attempt to shift students' way of thinking from "traditional-
conventional" to "imagination," employing language as an active and dynamic tool for

communicating personal emotions and thoughts (Alto, 2023).

However, the more powerful and valuable these GPT-3 applications are, the more
complex and challenging they become regarding their control and usage. Though these
apps could eventually become cool and creative means of teaching languages, a bunch of
still-open ethical and practical issues might be so troublesome that they put these apps

aside in the corner of the classroom, waiting for another day.

Technically, this research looked at a group of ESL students from a Japanese university
where GPT-3 was employed as a tool to help the learners come up with similes and
metaphors. The work concentrated on uncovering and resolving various teaching and
moral problems such as language control, data protection, accessibility, and the

appropriateness of the exercises (Alto, 2023).
1.8.5 Teacher Training and Support: Professional development and best practices
for Al integration are essential

In process-based Al tutoring systems for creative writing, teachers assume the role of
observing and providing feedback on the learner's process, rather than the outcome of the

creative task. This requires a shift from evaluating the final creation to observing how the
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learner thinks, collaborates with others, reflects on problems, and deals with complexity.
Opening up for dialogues about taking chances and allowing failure as part of the learning
process is vital, if possible. Barriers between Al and the teacher, as well as between the
teacher and the learner, need to be addressed. Nonetheless, research indicates that teachers
need to develop confidence in using Al tutoring systems in the classroom, despite

students' doubts and resistance being a potential barrier (Tang, 2024).

High-quality Al tutoring systems often depend on collaboration between interdisciplinary
teams. A teacher's theoretical understanding of Al tutoring and high technology literacy
is always valuable. It might be inadequate to make them understand, apply, and
communicate most of the important aspects of the tutoring system. To the extent that
students can actually gain an advantage from these highly advanced and technical Al
systems, the design theory of Al tutoring systems and the teacher's role in implementing
these systems must shed much more light on this. The Education and Al community can
benefit from enabling greater interdisciplinary interaction, led by teacher-tried best

practices and pedagogical impact research (Tang, 2024).

1.8.6 Teachers' Attitudes, Perceptions, and Acceptance towards Al

The integration of Al into the classroom is sparking debates about the impact of Al on
education and teaching. Considerably, researchers have concentrated their efforts on
unveiling how teachers perceive Al, what kind of attitude they develop towards its

integration, and to what extent they make use of it in their teaching practices.

These factors are essential to determining whether the implementation of Al in the
classroom will be successful or refused. At the same time, Al-based programs for
grammar correction in English are gaining popularity among language learners. A case
study by Alotaibi (2023) aimed to investigate how English language learners can be
assisted in acquiring improved English language grammatical knowledge through the
expanded application of AIl. Grammarly is one of the comprehensive artificial

intelligences editing tools employed to edit and correct written texts.

Thirty undergraduate students studying General Academic English courses participated,
and a questionnaire was used to assess their knowledge levels after each session.
According to the reported levels of knowledge at session endings, undergraduate students

reported the findings as positive, negative, and enjoyable. The qualitative research
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method, specifically content analysis, was employed to assess the validity of the

information provided by students participating in the study (Alotaibi, 2023; Fitria, 2021).

The attitude of teachers towards Al determines how they will apply it in the classroom.
Yim & Wegerif (2024) argue that teachers who view Al as a supplement to their pedagogy
are more likely to apply it. They are open when they view Al as a supplement, not an
addition to the teaching process. Similarly, other teachers are also worried about debating
the usability results of Al, how exposed it is to bias, and the lack of mandatory rules on
use. Shi, Ding, & Choi (2024) add to this evidence by illustrating the impact of teachers'
teaching styles on their attitudes. Teachers with a strong style in guiding students will use
Al responsibly, viewing it as an additional tool for enhancing their instruction. By
contrast, more adaptable pedagogues are willing to have Al participate in a co-teaching
capacity with students, engaging with them and co-creating learning experiences. The
degree to which teachers adopt Al is commonly researched through models like the
Technology Acceptance Model (TAM) and the Unified Theory of Acceptance and Use
of Technology (UTAUT). Yim & Wegerif (2024) observe that teachers will adopt Al if
they find it easy to use and helpful to students. They emphasize institutional support,
believing that the greater the administrative support and training teachers have, the more
they will explore the possibilities of Al. Shi, Ding, & Choi (2024) emphasize the
importance of classroom practice. Their research found that teachers familiar with Al-
based tutoring systems are more likely to incorporate Al into their teaching and have
confidence in its value. They find that teachers' philosophies toward teaching, whether
they accept Al as an addition or a core of the learning process, have a significant impact

on whether they are open to Al-based tools.

All the research studies consider teachers' attitudes towards Al, but use varying methods
and motivations. Yim & Wegerif (2024) employ a survey research approach, gathering
information from various educators with the aim of changing general negative
perceptions about Al. Shi, Ding, & Choi (2024), however, conducted an in-depth case
study of teachers who have deliberately incorporated Al into their classrooms. It
represents two complementary views: one with a quantitative, statistical perspective on
teacher attitude, and the other with qualitative, in-depth data on how Al performs in

specific learning settings.
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In addition, Yim & Wegerif (2024) state that training is a fundamental element toward
maintaining the integration of Al by educators. Educators who have received expert-
guided and professional training sessions are more likely to feel comfortable
incorporating Al into the classroom. Shi, Ding, & Choi (2024) note that practical
experience with the application of Al tools is more important than theoretical training, as

it enables teachers to better understand the advantages and disadvantages of Al

Emotional and cognitive challenges have been pointed out by Shi, Ding, & Choi (2024)
as a result of Al integration in education. Some teachers, especially those who have not
used Al much, find it difficult to understand the in-the-moment data about students’
learning that Al generates. Correspondingly, Yim & Wegerif (2024) focus on difficulties
faced by institutions and mention that among teachers the most common problems are

those related to vague policies and lack of administrative support for Al implementation.

In moving education forward, Al has great potential, yet, the path towards a wide
application of Al is still barricaded with some obstacles. Teachers are most of the time in
a position to say that they don’t have any guidelines, they haven’t participated in any
training, and they are not sure about the privacy of data, and these are the major points of
their worries. According to Yim & Wegerif (2024), untrained teachers are hesitant how
to utilize Al in their teaching. Besides that, Shi, Ding, & Choi (2024) affirm that there
exists a group of educators who experience anxiety when they are expected to
comprehend Al-generated reports with the rest of their work and at the same time use
AT’s functionalities. These findings indicate that the presence of support, availability of
resources and assistance in the form of strategies which are specifically designed for

teachers' needs is indispensable for the successful use of Al.

Most educators identify Al-driven writing aides and grammar correctors as helpful
instruments that offer prompt feedback to students and thus develop their writing
capabilities. In contrast, both papers agree that Al should not be considered as a substitute
of the teacher, who is the one to guide the students’ independence, reflection and deeper
engagement with language. The key to success lies in finding a balance between the

benefits of Al and keeping strong student-teacher interactions.
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1.8.7 Limitations in Research on AI’s Impact on Creativity

While the use of artificial intelligence (Al) tools in language teaching has been a popular
topic, most of the research that has been done is focused on Al enhancing technical
writing skills, e.g. grammar, rather than the creative thinking ability of the students. As
an illustration, Grammarly is a tool which is very frequently utilized for giving on-the-fly
feedback that makes writing more accurate and coherent. However, its role in creativity
generation is barely touched by research (Alotaibi, 2023), since most of the research
articles only talk about Al as a means that leads to better learning outcomes and gives
personalized feedback. The impact of Al on creative expression and divergent thinking—
one of the most important features of language proficiency—has been almost ignored

(Fletcher & Benveniste, 2022).

This research work intends to bridge the gap by investigating the influence of Al on
writing both from the technical side as well as the students' creative thinking, thus
revealing a more complete view of the Al language learning assistant role. This kind of
treatment will not only clarify the different ways Al can be used in teaching but also
highlight how Al can be used to develop student’s innovative and expressive skills which

are necessary for their holistic language education.

1.9 Conclusion

Artificial intelligence (Al) tools are progressively integrated into the education system,
however, the question of how they affect the writing skills of secondary school students,
especially in EFL (English as a Foreign Language) contexts, is still a matter of debate.
The handling of writing by the middle and high school students has been a side issue in
most papers which have only concentrated on the university level and adult learners,
consequently, the situation of the former as the Arab students coped with the multicultural

milieu of the Haifa District remains nearly invisible.

Besides, in spite of the fact that Grammarly has been shown to be very effective in
grammar correction and style improvement, the influence of such instruments on the
writing proficiency of different groups of students is still speculative for further research.
Realizing this void in current literature is the driving force behind the fair and efficient

use of Al in school work.
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Furthermore, there is a scant number of research works looking at the figuring-out of
teachers using writing Al tools. The opinions of instructors about the introduction of Al
in their teachings give an insight into the actuality of benefits, difficulties, and the day-

to-day running of teaching in the classroom.

This research fills the void in the literature by investigating the impact of the Grammarly
Al writing tool on the writing skills of Arab EFL secondary students with a focus on
gender and age differences. It also surveys a sample of EFL teachers about the use of Al
tools in writing instruction with a focus on students’ creativity and motivation. By
employing a mixed-methods design in a linguistically and culturally diverse environment,
this research sheds light on the role of Al in EFL and offers valuable insights for the

creation of new inclusive and effective pedagogical practices.
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Chapter Two

Design and Methodology
2.1 Introduction

This chapter describes the methodological framework of the study, covering its design,
context, participants, instruments, data collection procedures, and analysis techniques.
The main objective was to find out the effect of using Grammarly, an Al-based writing
tool, on students' writing proficiency. Besides that, it surveyed educators' opinions
regarding the implementation of Al and the resulting impact on students' creative thinking
and writing skills. Moreover, this chapter justifies the choice of the study's design,
context, location, population, sample, scope, variables, and methods, thereby securing the

research's validity, reliability, and ethical integrity.

2.2 Research context

In the current research, a mixed-methods quasi-experimental approach was employed,
combining quantitative tools (pre- and post-tests, questionnaires) with qualitative
methods (semi-structured interviews). The main aim of this study is to present a
comprehensive overview of the influence Grammarly has on teachers perception

concerning Al integration influence on students creative thinking ability in writing.

2.3 Quantitative Component

Quantitative part of the study to measure students' writing competence (60 students)
before and after the use of Grammarly for both groups. Pre- and post-test essays were
administered and analyzed using the Ministry of Education's Module C rubric, which
provided accurate measurements of students' performance. Additionally, a structured
questionnaire was administered to 92 English teachers to gather their views on the

integration of Al in language learning.

2.4 Qualitative Component

This study included a qualitative part that involved 15 semi-structured interviews with
English teachers in the Haifa District. These interviews helped to reveal the beliefs and
experiences of the teachers about the use of Grammarly as an Al-based assessment tool

for students. A thematic analysis was done by the researcher to understand the teachers'
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views which were not disclosed in the questionnaires and these views included the topics

of originality, creativity, and dependence on technology.

2.5 Rationale for Mixed-Methods Design

The main factor behind choosing a mixed-methods design was that the research questions
could not be adequately answered by either quantitative or qualitative approaches alone.
Quantitative data served as a precise metric of students' writing improvements, whereas
qualitative data helped to understand the contextual and pedagogical aspects that
contributed to these gains. The use of both methods enhanced the study's trustworthiness
or internal validity through triangulation, which is a process where the results obtained
from one method are confirmed, explained, or illustrated by the findings from the other

method.

2.6 Geographical and Demographic Background

The investigation presented here took place in the Haifa District, which is located in the
northern part of the country. Geographically, it comprises the city of Haifa and a number
of cities, towns, and villages (such as Umm al-Fahm and Wadi Ara) in the Haifa area.
Demographically, the population is a mixture of the four main Israeli ethnic and religious
groups: Jews, Muslims, Christians, and Druze, and the area is considered a model of a
multicultural and multilingual learning environment (Central Bureau of Statistics [CBS],

2023).

Within this Dieographical and demographic setting two groups of participants inhabited
the present study. On the instructor's side, the foreign language instructors teaching
English in the Arab high schools located in the Haifa District were the study participants
whose opinions were gained through structured questionnaires and semi-structured
interviews. Their participation to the maximum extent possible in terms of the teaching

challenges and the potentials of Al in the EFL classroom was a kind of their input.

The student side, on the other hand, the quasi-experimental component was in one Arab
secondary school in the district, 10th- and 11th-grade students were involved in pre- and
post-test writing tasks. This made it possible to them to evaluate the impact of Grammarly

on their writing skills in a real and contextually appropriate learning environment.
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2.7 Sample and Population

The population under study consisted of two categories: the high school pupils and Arab

English language instructors in the Haifa District.

2.7.1 Student Sample

The student sample included a total of 60 high school students, equally divided between
the 10th grade (15 males and 15 females) and the 11th grade (15 males and 15 females).
All participants were taken from two classes in a local official Arab high school in the
Haifa District. It was a targeted selection aimed at students who had both English
academic competence and general level competence, to facilitate their meaningful
contribution to Al-based writing tasks. This allowed them to assess how Grammarly
impacted their own writing competence in a real and contextually situational learning

setting.

2.7.2 Sample and Population

The people of the city were split into two groups. One group consisted of high school
students and the other Arab teachers of the English language in the Haifa District. As per
the Common European Framework of Reference for Languages (CEFR), their language
proficiency was between A2 and B1 levels. At the A2 level, the students are able to use
basic sentences and share simple information about daily activities. But, at the B1 level,
they are capable of writing connected texts, giving their views, and narrating experiences

as well as plans.

2.7.2 Inclusion Criteria

The students in the group were either from grade 10 or grade 11 and had a good command
of the English language (A2-B1). They were under the researcher's instruction. The
selection of such a group was a guarantee that the students would be able to carry out Al-
supported writing activities on their own and comprehend a series of instructional

practices.

2.7.3 Exclusion Criteria

Students with less than adequate English capability as per their past English

achievements, or those from classes that were not directly taught by the researcher, were
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not part of the study. The decision was made to keep teaching consistent and have control
over the variables that might have an effect on the results and that were influenced
indirectly. The research was carried out with top students of the 10th and 11th grades
because such learners have enough English proficiency to be able to use Al-supported

writing and creativity tasks effectively.

Their proficiency ensured that the changes in writing and creative thinking that were
observed could be the result of the intervention alone and not of language comprehension
difficulties. Nevertheless, this purposeful choice might restrict the applicability of the
results to a wider population; hence, the next research should consider including a diverse
group of students at different proficiency levels to confirm and expand the findings

obtained.

2.7.4 Teacher Sample

The second sample included 92 Arab English language teachers working in secondary
schools in the Haifa District. Teachers participated in both a structured questionnaire and
semi-structured interviews. The demographics used in the controls in the analysis were
gender, teaching experience in years, and training in Al. These were used because they
are most likely to impact teachers' attitudes towards adopting technology in the
classroom. For example, differences might arise between male and female teachers,
between experienced and non-experienced teachers, or between those with and without

Al-related professional development.

2.7.5 Sampling for Interviews

The teacher interviews employed purposive and voluntary sampling. Fifteen participants
were selected based on three criteria: (1) they were currently teaching English in a high
school within the Haifa District, (2) they expressed willingness to participate in an in-
depth interview, and (3) they integrated at least one Al in their teaching practices.
Teachers were placed in contact through professional development sessions and school
visits. Although invitations were extended, only those who gave informed consent and
were available at the suggested times attended the interviews. This facilitated naturalistic
interaction with participants without disrupting school routines. While not statistically
random, the time and the number of participants available introduced an uncertainty into

the process that helped to make the sample representative.
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2.8 Tools and instruments
2.8.1 Digital tools
Padlet

It is an interactive, web-based platform that allows users to collaboratively post, organize,
and share multimedia content on a virtual board. It functions as a digital canvas, allowing
students and teachers to contribute text, images, links, audio, and video files in real-time.
Moreover, multimedia materials can be shared on a virtual board. It is an e-whiteboard
where students and teachers can type in text, images, links, audio files, and video files in
real-time. At the classroom level, Padlet facilitates engagement, feedback, and monitoring
of thinking in both synchronous and asynchronous settings (Holland & Muilenburg,
2021). Padlet was used to gather students' pre- and post-test comments in this research,
allowing for the proper organization, current relevance, and easy accessibility of both

individual and collective inputs.

Grammarly

It is an artificial intelligence-powered digital writing assistant designed to promote the
clarity, accuracy, and readability of the user's writing. It provides instant feedback on
grammar, spelling, punctuation, sentence structure, and tone, and provides suggestions
for improvement and language refinement. In schools, Grammarly is applied to enhance
students' writing abilities by providing them with computer-based, personalized writing

recommendations (Li & Zou, 2022).

2.8.2 Pre and post-test

Before the integration, a writing pre-test was given to both groups. The test included one
task: writing a composition about a topic taken from Module C writing lists. The pre-test

prompt was:

"Which profession(s) do you think should get the highest pay? Choose one or two
professions and write a passage (70-90 words) explaining your choice."

After the integration of Grammarly, a post-test was also given to the two groups, similar
to the pre-test. The post-test prompt was:

"In your opinion, do you think children should have cell phones under the age of 10 (5th
grade)? Why or why not? Explain your opinion in 70-90 words."
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Both tasks were completed within controlled classroom environments and graded
according to the certified Ministry of Education Module C Writing Rubrics. The four
broad areas that these rubrics assess are content, language, organization, and mechanics,

and these are subject to a maximum combined score of 30.

Pre- and post-test procedures were not externally validated by specialists because the
Local Ministry of Education had officially approved them. They are taken from the
English curriculum and worked on intensively across the country in schools to assess
writing ability. Their validity, in terms of alignment with the curriculum, confirms their

reliability and appropriateness for the target student population.

2.8.3 Questionnaires

The researcher designed a formal questionnaire to investigate teachers' perceptions of
integrating Al tools into English language education. The tool was constructed in six
sections, all of which were appropriate for the study's goals and research inquiry. Section
1 (Items 1-6) collected demographics and teaching experience, including gender, age
group, level of education, years of teaching experience, grade levels taught, and previous
experience with Al-associated software. Such controls enabled subgroup analyses and
allowed for the exploration of variability by teacher profiles. Section 2 (Items 7-9) probed
teachers' familiarity with digital technology, i.e., Al tools such as Grammarly, ChatGPT,
Gemini, and MagicSchool, to investigate their ease of classroom adoption. Section 3
(Items 10-16) targeted general teacher perceptions of employing Al in instruction, and
the items included were those related to instructional support, workload reduction, and
interference with conventional pedagogies. Section 4 (Items 17-23) were about students'
creative thinking, i.e., how Al might have influenced their originality, independent idea
generation, and organization. Section 5 (Items 24-30) looked at writing skills, i.e., how
Al was perceived to help or hamper lexical richness, sentence organization,
grammaticality, coherence, and content creation. Eventually, Section 6 (Items 31-33) was
a survey of teachers' ideas and suggestions about using Al in the future for teaching,
including curriculum aspects, training requirements, and ethical considerations. The
questionnaire ended with an open-ended question, which gave respondents the
opportunity to share more of their experience and provide more suggestions. The

complete layout of the tool is shown in Table (1), see Appendix (B).
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2.8.4 interviews

Semi-structured interviews served as the main qualitative research instrument. The
interviews aimed to reach an understanding of teachers' perceptions, experiences, and
reflections of the Arab EFL high school teachers on the use of Al technologies, especially
the Grammarly platform, in English language teaching. Questions for the interviews were
composed by the researcher and piloted by a group of academic jurors for clarity,

appropriateness, and relevance to the research purpose, see Appendix (F).

Open-ended questions in the interviews were intended to draw out the views of the
teachers about the role of Al in either facilitating or limiting students' creative thinking
and writing skills. They also evaluated teachers' acceptance, concerns, and expectations
about Al integration in their instruction. The instrument produced qualitative data that
was used to supplement the quantitative findings of the questionnaire and pre- and post-
writing tests, thus allowing for a more comprehensive interpretation of the research

findings.

To enable the participants to thoroughly present their ideas and also to be able to identify
the emotional side of their responses, the interviews were carried out in Arabic, which is
the participants' native language. With consent being given by the participants, each
interview was recorded, transcribed word for word, and then translated into English for

thematic analysis.

Furthermore, the interviewer made some notes in order to capture the production of the
talk and the non-verbal gestures that were used later to confirm the reliability of the data
and to gain a deeper understanding of it. In total, fifteen interviews were held, with this
number being decided upon based on the principle of theoretical saturation which means

that data collection stopped when no new themes or information were found.
2.9 Data Collection Methods
2.9.1 Pre and post-test

Initial Writing Process

Prior to the research intervention, the students were engaged in writing classes that were
a part of their normal English curriculum. These classes included traditional, handwritten

compositions, and the classroom teacher assessed them manually by using a general
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rubric that mainly focused on the structure, coherence, and basic grammar. This practice
was the initial move to creating a groundwork in writing skills before the incorporation

of tech-based tools.

Pre-Test Using Padlet

A test was given to students to assess their writing skills, which is the pre-test. The test
was conducted through Padlet, see Appendix (M), an online collaborative platform that
students could use for writing and posting their works. Students in the 10th and 11th
grades were assigned a group writing task that assessed their expression of personal
opinions

and providing logical arguments corresponding to the requirements of Module C, see

Appendix (O).

All pre-test responses were evaluated based on the official Module C writing rubric,
which is local Ministry of Education mandated, and the local Ministry of Education wrote
the rubric. The rubric had four parts: Content and Analysis (10 points), which measured
the relevance, clarity, and the expansion of the ideas; Vocabulary (8 points), which looked
at the range and the appropriateness of the vocabulary, including the use of language
chunks and expressions; Language Use (8 points), which checked for grammatical
accuracy, syntax, word order, and sentence structure; and Mechanics (4 points), which
looked at punctuation, spelling, and capitalization, see Appendix (J). Such a scoring

system contributed to the consistency and validity of students' initial work.

Intervention Using Grammarly

After the pre-test, a three-month intervention was held during which students were
regularly introduced to and engaged with the Grammarly AI writing tool. In order to
provide equal access, every student made an account with the free version of Grammarly,
and no premium features were enabled. The intervention was held in the school computer

lab, where students came for a 45-minute weekly English lesson focusing on writing.

Throughout the twelve weeks, students engaged in writing tasks while Grammarly was
offering them an immediate feedback on their grammar, punctuation, clarity, and
vocabulary. Grammarly was not only a tool for automatic corrections, but also a platform

that helped students become more interactive and encouraged them to actively revise their
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work. Students were instructed to think over Grammarly’s suggestions very carefully
rather than simply accepting them. Teachers helped students to make editing decisions by
asking them to discuss, compare, and contrast their drafts, thus getting a deeper
understanding of writing conventions and stylistic choices. At this point, students’
independence in editing their own work together with their command of grammar,

coherence, and vocabulary was the target.

Post-Test in Padlet

Following the intervention, students were again tested on the same digital platform
(Padlet) with the same design and cognitively demanding writing prompt as the pre-test,
see Appendix (N). In fact, this consistency of task design made it possible to compare
student performance before and after using the Grammarly tool in a reliable way.
Students’ essays were once more evaluated through the Module C rubric, which mainly
targeted the language-related aspects of the texts, such as grammatical accuracy, sentence

structure, vocabulary variety, and overall coherence.

The Objectives of the Experiment

The foremost goal of this classroom quasi-experimental study was to find out if ESL
secondary school students could improve their writing skills by using Al-assisted writing
tools like Grammarly. The intervention aimed to capture the influence of these tools on
different writing areas to an extent that there would be no doubt left. Those areas were
Content and Analysis (relevance, clarity, and idea development), Vocabulary (range,
appropriateness, and use of language chunks and expressions), Language Use
(grammatical accuracy, syntax, word order, and sentence structure), and Mechanics

(punctuation, spelling, and capitalization).

Besides assessing the core components of writing, a research question was raised in the
study whether grade level (10" or 11™) and gender (male or female) as independent
variables could affect the improvement after an Al-based intervention. The comparative
analysis of these factors was instrumental in ascertaining if the age or gender of students
determined their sensitivity to Al tools, ability to use digital writing platforms, or overall

writing progress.
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In a thorough manner to evaluate the learners' progress, their essays were segmented into
the opening part, the body, and the conclusion while following the local Ministry of
Education's Module C instructions which had been taught beforehand. Each section of
the essays from both pre- and post-tests was separately scored using the standardized
Module C rubric to provide insight into the skills of idea introduction, argument

development, and conclusion crafting.

Data collected from the research were looked at carefully with statistical methods to
reveal the changes in performance for each structural component. Along with mean
scores, standard errors of the mean (SEM) were also computed and shown on charts to
indicate students' progress. Such a method allowed for a complete picture of students'
writing development while their specific ways of getting Grammarly to help them have
been brought to the fore, such as organizing, clarifying, and consistently expressing their

ideas in a coherent and logical manner.

2.9.2 The Questionnaire: Design, Structure, and Purpose

As part of the study’s mixed-methods design, a structured questionnaire was developed
by the researcher and administered to a group of jurors to assess its appropriateness for
the study's objectives. The study tries to examine the perception of Arab high school EFL
teachers on incorporating Al tools, such as Grammarly, into writing classes and
developing students' creative thinking, see Appendix (A). The questionnaire served as a
part of the quantitative component to gather large-scale perceptual data, complementing

the experimental classroom intervention.

The questionnaire was administered via Google Forms, see Appendix (G), a software that
was used because it is easy to use, accessible, and can be used to collect structured data.
The electronic questionnaire was sent via WhatsApp groups of Arab English language
teachers in the Haifa District. WhatsApp was used as the central dissemination platform
because it is prevalent among the target environment's educators, providing for maximum

response and coverage.

The questionnaire was specifically designed in accordance with the study's research
questions. Every section served a particular function, and conceptual consistency was
present between the measure and the theoretical framework of the study. Themes of the

study were deeply rooted in a mixture of recent strict scientific research on Al for
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language education, teacher technology acceptance, and writing instruction. These
resources were utilized to provide the wording of the items, the layout of the thematic

sections, and the choice of the measurement scales.

Questionnaire Structure Section 1: Demographic and Professional Background (Items 1-6)

The first part collected general demographic and professional information of the
participants. The information consisted of gender, age category, educational level, years
of teaching experience, grade levels taught, and prior training on Al tools. These were
instrumental in figuring out potential trends and differences in responses for various
subgroups, e.g., gender or teaching experience. The layout of the questionnaire is shown

in Table (1) see Appendix (B).

Section 2: Familiarity with Al Tools (Items 7-9)

Material from this section identified the teaching staff's knowledge of Al tools like
Grammarly, ChatGPT, Gemini, and MagicSchool. Respondents were prompted to
indicate their usage of these tools and the degree to which they had incorporated them
into their teaching. Besides this, they measured their ease in employing Al technology in
the classroom. The section was useful in establishing the degree of digital literacy of the

respondents, thus helping them to make sense of their views in the later sections.

Section 3: Teachers’ Perceptions of Integrating Al in Teaching (Items 10-16)

This part of the document looks at the overall perception of the use of Al tools by the
teachers in their instructional practice. The questions were designed to find out if the
participants believed that Al could make the teacher more effective, help in preparing the
lesson, speed up the assessment, or be a supplementary tool for their daily work. The
additional questions probed participants' views about the Al impact on the teaching
profession. The statements in this part depicted the general mood of the teachers about

the use of Al in their classroom practices.

The respondents believed that Al tools could be instrumental in teaching, make lesson
planning easier, help in assessment, and lessen teachers' workload. In addition to that, the
participants had different views on whether Al is a helpful tool that complements the

traditional teaching methods or a disruptive one. Generally, this part of the document was
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a “climate check” that helped to understand the general educational stance of teachers

towards the use of Al in the classroom.
Section 4: Impact of Al on Students’ Creative Thinking (Items 17-23)

Teachers had to think about the effect of Al instrument usage on the followings of
students: being original, independent thinking, and getting ideas grow. They also
considered if Al helped or hindered students to creatively express themselves. Some
questions were focused on the students' skills of organizing and elaborating ideas and
their progress in these areas, while the rest of the questions gauged the level of concerns
believers felt about the heavy usage of Al and the possible disappearance of the
independent thought.

Section 5: The Impact of Al Tools on the Writing Skills of Students (Items 24-30)

This section looked at the teachers' views on the changes brought by Al technology in the
writing of students, with particular emphasis on vocabulary range, sentence structure,

organization, clarity, grammatical accuracy, and content creation.

The respondents were asked if the use of Al tools leads the students to write in a more
coherent way or if they just take the suggestions without a thinking process. The questions
also investigated the extent to which writing through Al continues to enhance writing

skills in the future or merely results in the formation of dependency.

Section 6: Recommendations and Future Use (Items 31-33)

The final section of the survey got educators to express their views regarding the use of
Al in education in the coming days. The first artificial intelligence-related question
contemplated its integration into the teaching program, another queried whether teachers
would need further training, and the third asked if there were any ethical considerations
involved. The last open-ended question in this section was a call for ideas from the

participants or to identify obstacles if they had the experience of teaching with Al support.

46



2.9.3 Structural Overview of the Questionnaire Sections and Items Prior to Validity

and Reliability Assessment.

The following table outlines the main sections of the questionnaire and the distribution of

items, prior to conducting validity and reliability procedures, to provide a clear structural

overview of the research tool.

Table (1)

Outlines the main sections of the questionnaire and the distribution of items

Section Section titl Number of items Total number of items
No. echio ¢ within the section within the section
1 Demographic and Professional 1,2,3.4.5.6 6
Background

2 Familiarity with Al Tools 7,8.9 3

3 Teachers' Perceptions of 10, 11, 12, 13, 14, 15, 7
Integrating Al in Teaching 16

4 Impact of Al on Students' 17, 18, 19, 20, 21, 22, 7
Creative Thinking 23

5 The Impact of Al Tools on the 24,25,26,27, 28, 29, 7
Writing Skills of Students 30

6 Recommendations and Future 31,32, 33 3

Use

3.9.4 Teacher Interviews

In this study, a series of semi-structured face-to-face interviews was conducted with a
sample of Arab EFL high school teachers (15 teachers) working in the Haifa District. The
purpose of these interviews was to explore, in depth, teachers’ perceptions, experiences,
and reflections regarding the integration of artificial intelligence Al tools, particularly the
Grammarly platform, into English language instruction. The interview questions were

prepared by the researcher and tested by a group of jurors, see Appendix (F).

Interview Procedure and Context

The research interviewer conducted the interviews, which facilitated the building of
understanding between the interviewer and participant, a requirement for eliciting open
thinking and genuine provision of information. The interviews were conducted in
participants' native language, Arabic, which facilitated achieving fluency and affective

richness in the responses.
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After obtaining the participants' permission, interviews were recorded on audio using a
cell phone application. They were transcribed and verbatim translated by the researcher
to be made available for thematic examination. Field notes were also taken during the
interviews to document the non-verbal reactions, contextual details, and emerging
concepts, see Appendix (J, K). Using such a dual method of recording and note-taking
ensured data quality and reliability of collected data. The researcher followed the
qualitative research standards to determine that the sample size (n=15) was based on
theoretical saturation, which says that no new ideas or themes were obtained from further

data collection (Creswell, 2013; Guest, Bunce, & Johnson, 2006).

The interviews were conducted over several weeks and took place in two primary settings:
Setting 1: Professional Development Workshop

During an in-service education course for English teachers, the researcher had regular and
convenient access to a consistent group of participants. Three interviews were conducted
during each day of the workshop: one prior to the session, one during the scheduled coffee
break, and one after the session had concluded. This regular frequency schedule created
an environment that was both unstressed and concentrated, thus it made it possible for
teachers to talk without any kind of tension or distraction. Furthermore, the professional
development setting contributed to the raising of a reflective and pedagogically engaged
mindset in the participants, and hence, the quality of their responses during the interviews

was enriched.

Setting 2: School Visits

Apart from the interviews of students, on-site interviews were also conducted in nearby
schools, as the researcher made visits to colleagues and peers in the workplace. Free
periods also saw interviews being conducted in remote classrooms or school meeting

rooms, in order to minimize disruption and ensure participant convenience.

Participant Reasoning and Sampling Selection

The sampling was voluntary and purposive. They were picked according to three general

criteria:

1. They were presently teaching English in a high school environment within the target

arca.
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2. They were willing to engage in a lengthy interview.

3. They were implementing Al tools during practice teaching.

Teachers were interviewed either during the professional development sessions or via
school visits. While invitations were extended to the larger group, only those who
provided informed consent and attended at the suggested times were considered for an
interview. The final sample was a mix of genders, years of teaching experience, and
experience with Al tools to gain a broader understanding of teachers' perceptions of using

Al in the classroom.

While the locations of the interviews were not random in a statistical sense, the
researchers used random methods in terms the availability and timing of the interviews,
as they were carried out on those people who happened to be free and willing at that
moment. In this way, the researcher got the freedom to approach participants at any place

they might be at that time without interfering with their school schedules.

Interview Guide Design and Structure

The interview guide included seven open-ended questions, which were carefully
structured around six major thematic domains directly related to the study's research
questions and objectives. The domains comprise: background of the previous experience
in teaching and the usage of Al tools; overall views regarding Al in education, i.e., overall
attitudes of teachers towards its adoption; effect of Al on creative thought, especially
students' creativity and generation of ideas; effect of Al on writing skill, including
developments in grammar, vocabulary, structure, and fluency; the challenges teachers
face in Al integration, whether pedagogical, technological, or cultural; and, finally,
recommendations and visions for the future use, focusing on the ethical and sustainable
application of Al in education. The semi-structured format gave the researcher an
opportunity to pose additional and explanatory questions whenever necessary, and

usually get deep, thoughtful answers that differed from the original schema.

2.10 Methods of data analysis

Quantitative and qualitative data were analyzed using statistical and interpretative

methods that were consistent with the mixed-methods study design.
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2.10.1 Quantitative Data Analysis

All results and parameters of the statistical analyses are detailed in Data S1 for the various
Figures. All statistical tests were performed using SPSS v26.0 (IBM) or GraphPad Prism
(v10.1.2). A two-tailed paired t-test was used to compare different conditions for the same
group, and a two-tailed independent t-test was used to compare a single variable between
distinct groups. When the normal distribution assumption was violated, the non-
parametric Wilcoxon test was used to compare different conditions within the same
group, and the Mann-Whitney test was used to compare different conditions or stimuli
between different groups. For comparison between multiple groups and parameters, a
mixed model (MM) analysis of variance (ANOVA) was applied to the data. This model
contained one random effect (ID), one within effect, one between effect, and the
interaction between them. For comparison within a group using multiple variables, a two-
way between-subjects ANOVA model was applied to the data. This model contained one
random effect (ID), two between effects, and the interactions between them. All ANOVA
tests were followed, if main effects or interaction were found, by a post-hoc Student’s t-
test with Holm-Sidak correction. When normality could not be assumed, the non-
parametric Kruskal-Wallis test was performed. Significance was set at 0.05 and adjusted

using the Holm-Sidak method when multiple comparisons were made.

2.10.2 Qualitative Data Analysis

The qualitative part of the research comprised semi-structured, faceto-face interviews
with 15 Arab English language teachers from the high schools in the Haifa District. The
purpose of the interviews was to explore the teachers’ understanding of the use of Al
technology in general and their experience of using Grammarly as a tool for teaching

English, focusing on creative thinking and writing.

To interpret the qualitative data, the researcher used Thematic Analysis in line with the
Braun & Clarke (2006) model. This method was selected because of its adaptability and
appropriateness in terms of features, which help in locating, sorting, and explaining

significant themes in the whole dataset, see Appendix (K).

All the stages of the analysis were done with the help of the qualitative data analysis
software MAXQDA which provides efficient means for coding, visualizing, and handling

large quantities of textual data.
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Transcription and Preparation of Data

In order to maintain the comfort of the participants and ensure that the responses reflect
the true thoughts of the interviewees, all interviews were held in Arabic, which is a
common language for the researcher and the participants. Once the consent of the
participants was obtained, every interview was audio-recorded via a secure mobile
application. Subsequently, the recordings were transcribed and translated word for word.
The transcripts were checked thoroughly for correctness, and only in those instances
where the meaning was the same, minor changes were made. Parts of the original Arabic
materials were later translated into English to present the report while keeping the

participant's original response's tone and the slight variations.

Analytical Procedure

The thematic analysis was a structured six-phase process. Initially, the researcher
immersed herself in the data by going through all the interview transcripts several times,
jotting down notes, and recording her initial impressions. In the second phase, the initial
ideas for coding were realized by means of the software MAXQDA. Transcripts were
examined line by line and each segment answering the research questions was given a

descriptive label.

In the third phase the themes were identified by sorting the similar codes into larger
categories and looking for patterns across the participants. From these clusters of related
codes, the most frequent themes that reflected the recurring ideas were developed. During
the fourth phase, the themes were reviewed, refined, combined, or discarded depending
on their coherence, relevance, and support by evidence within the dataset. Also, the

consistency of coding throughout different transcripts was verified.

In the fifth stage, the main themes obtained were described and named to express their
inherent meaning, and where appropriate, some subthemes were created. The final step
entailed creating the thematic report through which the findings were presented in a
logical order following the research objectives. For each theme, examples of participant

quotations were chosen to demonstrate and provide evidence for the theme discussed.

The analysis focused on six main areas which were also the parts of the study’s

interviews: teachers’ backgrounds and instructional experience; general perceptions of
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Al in education; the impact of Al tools on students’ creative thinking; the influence of Al
on writing proficiency and idea generation; challenges associated with integrating Al into
classroom practices; and teachers’ recommendations for practical use and future

implementation, see Appendix (J).

2.11 Validity and Reliability

To confirm the findings of the pre- and post-tests that served as the source of the
quantitative data, the researcher used parametric tests (t-test, ANOVA) and non-
parametric tests (Wilcoxon, Mann—Whitney, Chi-Square) as well. Cronbach’s Alpha
coefficients were used to assess the validity of the questionnaire, while its reliability was

assured by an expert review, a pilot test, and factor analysis.

In the case of qualitative data, the reliability was enhanced through member checking and
triangulation with the quantitative results. The validity and reliability of the study were
improved by several measures. The entire audit trail was kept, which included all the
coding decisions and changes in the themes. The researcher used visualization tools in
MAXQDA to record theme development and continuity. The direct quotations were used
to give the most accurate account of the participants’ views. Besides this, the researcher
kept reflexive journals to recognize potential biases, assumptions, and positionality

during the analysis.

The researcher’s deeper reflexivity resulting from her prior experience teaching English
in the same educational context, helped to ensure that the interpretations were data-driven

and the pre-existing assumptions were not unfairly influencing them.

2.11.1 Pilot Test of Research Instruments

All research instruments, i.e. pre-test/post-test writing tasks, teacher questionnaire, and
semi-structured interview guide were pilot tested methodologically and contextually for
the target population before the data collection phase. The questionnaire was given to the
pilot sample of 30 Arab English language teachers in the Haifa District. These participants
were selected based on their availability, and willingness to participate, and represented
diverse teaching backgrounds within school environments similar to those in the main

study.
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After the pilot administration, statistical analyses were performed to evaluate the
questionnaire's validity and reliability. Along with this, item clarity, response distribution
were examined, and questions that might have been misinterpreted or ambiguous were
identified. Internal consistency was checked by Cronbach's alpha coefficient, which
showed a very high level of correlation between items within each thematic domain, thus,
strong reliability was achieved. Construct validity was improved by analyzing
correlations between items to confirm that each domain was really measuring its intended

concept.

Besides that, content validity was correspondingly supported by an expert review, during
which academic evaluators considered whether questionnaire items adequately covered
the theoretical dimensions of Al integration, writing instruction, and the development of
creative thinking. Such a rigorous piloting process played a significant role in confirming

that research instruments were not only strong but also appropriate for a large-scale study.

The factor structure of the questionnaire was also considered to confirm the theoretical
grouping of items among the six general categories. Once both statistical analysis and
qualitative remarks were gathered, a few of these improvements were made. Replicated
questions were deleted or combined, some items were reformulated for better
understanding, and some of the items were reorganized for better flow and continuity.
Respondents also rephrased some of the Likert-scale items to improve consistency and
comprehension. Lastly, pilot questionnaire answers were excluded from the final sample

so that the findings can be made valid (n=92).

2.11.2 Triangulation for Increased Validity

Employment of methodological triangulation, in which evidence from three different
sources- experimental tests, quantitative surveys, and qualitative interviews- was applied,
helped enhance internal validity of the research. Through cross-validation of results based
on these different approaches, the research was able to enhance the reliability of
confirmed patterns and conclusions. For example, writing improvement among students
was compared with teachers' views elicited through a survey and an interview. A three-
cornered comparison gave meaning and avoided the danger of bias in generating

conclusions based on a single source of data.
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2.11.3 Procedural Standardization for Data Collection

The research applied standardized procedures at each phase of data collection. For the
experimental phase (pre- and post-tests), the same prompts, rubrics, and Al instrument
directions were applied in pre- and post-tests. Under the survey, the same format and
mode of presentation (Google Forms) were used across all participants, with the exact
instructions and timing provided. For the interviews, the same semi-structured guide was
used, and all interviews were conducted in Arabic by the researcher herself, under the

same conditions (e.g., quiet locations, similar lengths).

2.11.4 Validations and Revisions of The Questionnaire

For linguistic accuracy and content validity, the questionnaire was reviewed by five juror
experts in educational technology, see Appendix (C) who also monitored the English
teaching methodology and AI education. They were in charge, respectively, of giving
their opinion on the instrument structure, the clearness of the items, the correspondence

of the items to research objectives, and the cultural appropriateness.
The feedback from the jury led to several substantive revisions:

Clarity

Item 16, for instance, was rewritten from "Al tools make students think of new ideas in
writing" to "Al tools prompt students to think of new and original ideas in writing," to
make it more specific rather than vague.

Redundancy

Items 17 and 18, both concerning the discouragement of creativity by Al, were rewritten
to differentiate between losing independent thought and being overly reliant on Al
Demographic Refinement

In Item 6, the initial open-ended question asking about training in Al was substituted with
multiple-choice ranges (e.g., "None," "1-2," "3-5," "More than 5") to retain and facilitate

easy and uniform answers.
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Contextual Additions

Reviewers also suggested that a brief definition of Al tools at the top of the form be
included so that participants, particularly those with less experience with Al, would have

some level of understanding.

Wording Enhancements

These items, like "I use Al tools extensively in different areas of my teaching, like lesson
delivery, assessment, and student interaction," were reworded as "I use Al tools
extensively in different areas of my teaching, like lesson delivery, assessment, and student
interaction." The final instrument from the previous suggestions had improved validity,
reliability, and linguistic adequacy. The final instrument was regarded as being

conceptually valid and suited for the target population in the study.

2.11.5 Empirical Quantification of Respondents' Answers

Since sections 1 (items 1-6) and 33 of section 6 contain questions with qualitative
answers, these items were not included in the marking process of the questionnaire, nor
were they included in the parametric analyses. All other sections (2-6, items 7-32) had
questions with scaled answers from 1 to 5, where 1 indicated a negative attitude towards
Al and 5 indicated a positive attitude towards Al. Scoring of these items (except for items
14, 18, 21, and 22) was done according to the number of the chosen option, where option
one was given a score of 1, option two was given a score of 2, and so on. As for items 14,
18, 21, and 22, these items were purposely phrased in a contradictory manner compared
to the other items in this questionnaire, where smaller responses (closer to 1) indicated a
positive attitude towards Al, and higher responses (closer to 5) indicated a negative
attitude towards Al. Therefore, items 14, 18, 21, and 22 were marked in a reversed order
to the other quantitative items, where option one was given a score of 5, option two was
given a score of 4, and so on. Given the applied scoring method, the higher the total score
in the questionnaire, the more positive the respondent teacher's attitude towards Al

integration in education.
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2.12 Ethical Considerations

Ethical integrity was of utmost importance at all levels of the research process, primarily
since the research was conducted on human beings, including students and teachers in
high schools. All steps were adhered to strictly in accordance with ethical procedure so
that the rights, dignity, and privacy of everyone at all levels of the research were
protected. The ethical context of the study pertained to the standards of the institutional

ethics review board and higher international standards of human subject research.

Ethical integrity was kept throughout the interview process. Each participant was given
both verbally and in writing, clear information about the study's purpose, the
voluntariness of their participation, their right to withdraw at any time, and the

confidentiality of their responses.

There were no names or identifiers for the schools or sensitive information recorded in
the transcriptions. Data from the participants were anonymized by assigning code names
such as "T1", "T2", etc. The original audio files and transcriptions were kept in a secure

location on a password-protected device and will only be retained for the research.

2.12.1 Informed Consent

Prior to any data collection, all study participants, students, and teachers provided
informed consent. Further parental consent was sought from student participants under
the age of 18 through formal letter invitations. Participants were entirely aware of the
purpose of the study, the nature of participation, and the estimated duration of their
participation. They were also informed in writing that their participation was completely
voluntary and that they were free to withdraw from the study at any time without
justification or penalty. This is an informed and autonomous participation by virtue of an

informed and autonomous decision.

2.12.2 Confidentiality and Data Protection

In order not to compromise participants' anonymity, all the information collected
remained totally confidential. Participants' names were replaced with codes (e.g., S1, T4)
upon reporting, data analysis, and transcription. Data containing participants, such as
names of schools, cities, or specialized occupations, were removed or rendered general to

hide individual identity. All digital data, that is, the questionnaires, recordings, and
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transcripts, were stored on password-encrypted devices available only to the researcher.
Handwritten comments were scanned, encrypted, and kept secure. Also, the final report
does not include details that could identify participants or institutions.

2.13 Scope of the Study

2.13.1 Time Frame

This research was conducted throughout the 2024-2025 academic year, starting in

October 2024 and concluding in June 2025.
The pre-test and post-test phases took place from January to March 2025.

The teacher questionnaire was administered in February 2025 for the sample estimation,

see Appendix (H).

The teacher interviews were conducted between February and the end of March 2025.

2.13.2 Location

The study was carried out in public high schools located in the Haifa District, specifically
in Arabic-speaking communities. These schools teach English as a foreign language to
12th-grade students, and the research involved both students and English teachers

working in this educational context.

2.14 Variables of the Study

This study analyzes a number of variables with both teacher and student participants to
determine the factors that influence the success of Grammarly's use in the teaching of the

English language.

2.14.1 Student Variables

- Gender: The variable here studies whether there is any disparity in improving writing
skills between male and female students when they use the Grammarly tool. The
study would like to understand if gender is a significant factor in how students react

to feedback from Al

- Grade Level (10th and 11th Grades): The students were taken from two different

levels of secondary school. This factor takes into account whether educational
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maturity level and age affect the capacity of the students to learn through Al-provided

writing aid, since writing requirements and mind growth differ across these grades.

- English Proficiency Level: While not a grouping variable, students’ baseline
proficiency according to CEFR (A2 to B1) was used to measure change and growth

after the intervention, adding a layer to the analysis of Grammarly’s effectiveness.

2.14.2 Teacher demographic data

The participants in the study are Arab English teachers who teach in high schools within
the Haifa District. This study aims to understand the impact of faculty members' and staff
members' characteristics on their perception of the use of Artificial Intelligence as a tool

in English language teaching.

- Gender: This dimension examines whether the male and female instructors are varied

in terms of their experience or perspective on employing Al tools in schools.

- Years of Teaching Experience: Teachers’ professional experience may influence
their acceptance of adopting new technologies and their confidence in integrating Al

into their teaching practices.

- Participation in Al-Related Training: This variable takes into account whether
teachers are officially trained or taking courses on education with Al, viewing its

purpose and effectiveness differently compared to those who have no such training.

2.15 Limitations of The Study

Although the research was well conducted to examine the effect of Grammarly on
students' writing and teachers' views regarding Al integration, some limitations should be

noted:
2.15.1 Generalizability of Findings

The sample of the population included two selected classes (one of 10th graders and the
other of 11th graders) of the Haifa District. The results cannot thus be completely
generalized elsewhere, to another place, school system, or age group. Cultural, linguistic,
and socio-economic realities might affect the adoption and employment of Al tools

elsewhere.
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2.15.2 Time Limitations

The time spent implementing Grammarly in the classroom was 3 months (January to
March 2025). While this time frame allowed for pre- and post-testing, it may not have
been sufficient for observing deeper, long-term changes in writing habits or creative
thinking development. A longer intervention might bring more significant or different

results.

2.15.3 Self-Reporting and Social Desirability Bias

Both semi-structured interviews and structured questionnaire answers were employed to
capture teachers' perceptions. As with any self-reporting, there is always the risk of social
desirability bias; in this instance, the respondents have provided more optimistic ratings

of Al on the basis of expectation or occupational norms as opposed to experience.

2.15.4 Technological familiarity and usage variability

All participants were not equally experienced with Al tools and ed-tech before taking
part, something that differentiated the extent to which they applied Grammarly.
Availability of hardware or computer skills can change learner results and teacher

attitude. Factors related to Language and Curriculum:

Since the study was done in an EFL setting, findings can vary where English is spoken as
a mother tongue. Additionally, variation in curriculum, formative and summative
assessment, and instructional practices can influence the implementation and assessment

of Grammarly.

2.16 Summary

This chapter has outlined the methodological design on which the study was predicated,
including the justification for using a mixed-methods, quasi-experimental design and why
it addressed the research goals. The socioeconomic and educational background of the
Haifa District was presented to place the study within its sociolinguistic and institutional
backdrop. Student and teacher sample profiles were outlined, together with inclusion and
exclusion criteria that secured the participation of subjects most pertinent to the research

goals.
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The chapter additionally described the research instruments of the study, such as the pre-
and post-test writing tasks, the teacher questionnaire, and the semi-structured interviews.
It explained in detail the steps taken to confirm the validity and reliability of these tools

through pilot testing, expert evaluation, and statistical analysis.

Each step of the data collection was also carefully planned—from the writing assessments
being administered to the questionnaires being distributed and the interviews
conducted—to ensure that the results were consistent, comparable, and of methodological
integrity. Moreover, the chapter elaborated on the quantitative and qualitative data
analysis methods, highlighting the harmonious relationship between the statistical testing

and the thematic interpretation in answering the research questions.

The study was governed by ethical considerations at every stage, and the chapter ended
with a discussion of the limitations of the research to provide transparency and to help

position the results appropriately.

The study sets the foundation for investigating the effect of Grammarly on the writing
skills of students and creative thinking, as well as investigating teachers' views on using

Al to teach the English language.
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Chapter Three

Results

3.1 Before and After Grammarly AI Experiment Results
3.1.1 The general effect of Grammarly Al on the writing proficiency of all participants

To examine the general effect of Al on writing proficiency across all subjects from both
grades and genders, paired t-tests were calculated. The results of the t-tests revealed a
significant decrease in the number of Spelling [Fig. 2A; ts8=15.9, p<0.001], Grammar
[Fig. 2A; t58=7.29, p<0.001], Vocabulary [Fig. 2A; t(s8=5.6, p<0.001] errors, but had no
differences in the number of Punctuation errors [Fig. 2A; t(s8y=0.00, p=1]. Both Body
[Fig. 2B; ts8y=-31.67, p<0.001] and Conclusion [Fig. 2B; t(s8=-10.17, p<0.001] scores
also showed a significant improvement after using Grammarly Al, but no difference was
found in the opening scores [Fig. 2B; t(ss=-0.231, p=0.818]. Looking at the overall Total
scores, a significant positive effect of Grammarly Al on the writing proficiency of all
students was found [Fig. 2C; t(s8=-8.079, p<0.001]. These results explicitly demonstrate
a positive influence of using the Grammarly Al writing tool on the writing proficiency of
English Language Learners (ELLs) in Haifa District, as suggested in the first research
question of this study.

Figure (1)

The general effect of using Grammarly Al on the writing proficiency of all participating
students
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*p<0.05, **p<0.01, ***p<0.001, paired samples t-test.
A. Mean (+SEM) number of errors in Spelling, Grammar, Vocabulary, and Punctuation
among all participants (n=59).

B. Mean (+SEM) scores for Opening, Body, and Conclusion among all participants.

C. Mean (+SEM) total score for all participants.
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3.1.2 The effect of Grammarly AI on the writing proficiency of 10% and 11" grade

students separately

To gain a deeper insight into the effects of Grammarly Al on students’ writing
proficiency, changes in variables were calculated for students of each grade separately.
10th-grade students showed a significant decrease in the number of Spelling [Fig. 3A;
tesy=12.15, p<0.001] and Grammar [Fig. 3A; t28=3.42, p<0.05] errors, while exhibiting
an increase in the number of Punctuation errors after using Grammarly Al [Fig. 3A; t2g)=-
4.68, p<0.001], and no change in the number of Vocabulary errors [Fig. 3A; t(28=0.55,
p=0.586]. In addition, a significant increase was also found in the Body [Fig. 3B; ts)=-
22.84, p<0.001] and Conclusion [Fig. 3B; tes=-5.378, p<0.001] scores after using
Grammarly Al, but not in the Opening scores where there was a significant decrease
rather than increase [Fig. 3B; t28)=2.55, p<0.05]. However, in the total score, 10th-grade
students showed a significant increase after using Grammarly Al [Fig. 3C; tg=-5.32,

p<0.001].

The 11th-grade students exhibited a somewhat different pattern of results- they showed a
significant drop in the number of errors in Spelling [Fig. 3D; t9=12.19, p<0.001],
Grammar [Fig. 3D; t9=7.6, p<0.001], Vocabulary [Fig. 3D; t29=9.1, p<0.001], and
Punctuation [Fig. 3D; t29=3.96, p<0.001]. In addition, 11th-grade students showed
significant improvements in their Opening [Fig. 3E; t(29)=-2.457, p<0.05], Body [Fig. 3E;
t29=-25.78, p<0.001], and Conclusion [Fig. 3E; t29=-10.1, p<0.001] scores. Finally, and
as expected, there was a significant increase in their total scores after using Grammarly

Al [Fig. 3F; t29y=-6.15, p<0.001].
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Figure (2)

The difference in the effect of using Grammarly Al on the writing proficiency of 10" grade
and 11" grade students
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*p<0.05, **p<0.01, ***p<0.001, paired samples t-test.

A. Mean (+SEM) number of errors in Spelling, Grammar, Vocabulary, and Punctuation among

10th-grade participants (n=30).

B. Mean (+SEM) scores for Opening, Body, and Conclusion among 10th-grade participants
(n=30).

C. Mean (+SEM) total score for 10th-grade participants.

D-F. Asin A-C, respectively, for 11th-grade participants.

To determine the effect of using Grammarly Al on writing proficiency between 10™ and
11th-grade students relative to each student's baseline writing proficiency, for each
subject, a “Change Score” was calculated in which the pre-values in each variable were

subtracted from the post-values.

Chan Score score — Pre score.

This score is meant to quantify both the direction and size of the effect of using
Grammarly Al for each student in each variable, where positive values indicate a positive

(increase) effect and negative values indicate a negative (decrease) effect.
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As shown in Figure (4), 11th-grade students showed a bigger decrease, indicating a
greater improvement, in the number of errors in Spelling compared to 10th-grade students
[Fig. 4A; Independent samples t-test, t(57=2.927, p<0.01], Grammar [Fig. 4A; t;57=3.891,
p<0.001], Vocabulary [Fig. 4A; t;s7=6.54, p<0.001], and Punctuation [Fig. 4A; t57=6.05,
p<0.001] compared to the 10" grade students. 11th-grade students also showed higher
positive change in Opening [Fig. 4B; t57=-3.529, p<0.01], Body [Fig. 4B; t(s7=-3.4006,
p<0.01], and Conclusion [Fig. 4B; ts7=-3.201, p<0.01] scores. Despite those differences,
no difference between the students from both grades was found in how much their total

scores improved after using Grammarly Al [Fig. 4C; t;s7=-1.319, p=0.192].

Taken together, these results demonstrate that the effect of the Grammarly Al tool on the
writing proficiency among English learners is grade-mediated, where 11th-grade students
show higher improvements in various writing proficiency variables compared to 10th-

grade students.

Figure (3)
The difference in Change Scores between 10" and 11th-grade participants
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*p<0.05, *¥*p<0.01, ***p<0.001, Independent samples t-test.

A.Mean (+SEM) change scores for the number of errors in Spelling, Grammar,
Vocabulary, and Punctuation among 10th-grade participants (light green, n=30) and
11th-grade participants (dark green, n=30).

B. Mean (+SEM) change scores for the Opening, Body, and Conclusion scores for 10th-
grade and 11th-grade participants.

C. Mean (+SEM) change scores for the total score for 10th-grade and 11th-grade

participants.
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3.1.3 The effect of Grammarly AI on the writing proficiency of male and female

students of 10th and 11th grades

Given that the total sample contains data from both male and female students, it was of
interest and importance to examine gender-related differences in the effect of using
Grammarly Al on writing proficiency. For that purpose, the pre-Al vs post-Al differences

were examined for male and female students from the 10th and 11th grades separately.

10" grade male students showed a significant decrease in the number of spelling errors
[Fig. 5A; Two way Mixed-Model ANOVA, Time: Fq27=142, p<0.001, Gender:
Fa,.27=180, p<0.001, TimexGender: F1,27=0.112, p=0.74; post hoc paired samples t-test-
t(13=6.2, p<0.001)], while showing no change in the number of errors in Grammar [Fig.
5A; Time: F127=11.4, p<0.01, Gender: F(127=67, p<0.001, TimexGender: F(127=0.063,
p=0.804; post hoc paired samples t-test- t(13y=2.5, p=0.062)], Vocabulary [Fig. 5SA; Time:
F1,.27=0.286, p=0.59, Gender: F(.27=110.2, p<0.001, TimexGender: F(27=0.026,
p=0.873; post hoc paired samples t-test- t(13=0.211, p=0.836)], and Punctuation [Fig. 5A;
Time: Fa27=21.2, p<0.001, Gender: F127=175, p<0.001, TimexGender: F(127=0.025,
p=0.875; post hoc paired samples t-test- t13=-2.62, p=0.062)]. Female students, on the
other hand, showed similar effects to males in the number of errors in Spelling [Fig. 5D;
post hoc paired samples t-test- t14=14.8, p<0.001], Grammar [Fig. 5D; tx4)=2.26,
p=0.08], Vocabulary [Fig. 5D; t14=0.69, p=0.499]. However, unlike male students,
female students showed a significant increase in the number of Punctuation errors post
using Grammarly Al [Fig. 5D; t4y=-4.78, p<0.001]. When comparing the Change Score
between male and female students directly, no significant differences in the Change Score
were found for any of the errors [Fig. 5G; Independent samples t-test- Spelling:
t27=0.335, p=0.74; Grammar: t27y=-0.251, p=0.804; Vocabulary: t0.68=0.159, p=0.875;
Punctuation: t(19.45=0.159, p=0.878].

Male students also showed a significant decrease in their opening scores after using
Grammarly Al [Fig. 5B; Time: F.27==8.08, p<0.01, Gender: F(27=180, p<0.001,
TimexGender: F(127=5.917, p<0.05; post hoc paired samples t-test- t(13y=2.747, p<0.05],
while showing a significant increase in their Body scores [Fig. 5B; Time: F(127=623,
p<0.001, Gender: F.27=166, p<0.001, TimexGender: F(127=6.75, p<0.05; post hoc
paired samples t-test- t(13y=-12.3, p<0.001], and no change in their Conclusion scores [Fig.

5B; Time: F(127=30.76, p<0.001, Gender: F(27=166, p<0.001, TimexGender:
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Fu.27=3.52, p=0.071; post hoc paired samples t-test- t13=-1.935, p=0.075]. Female
students, however, showed a different pattern of results, exhibiting a significant increase
in their Bodies [Fig. 5E; t14=-29.5, p<0.001] and Conclusion scores [Fig. 5E; t(14=-9.54,
p<0.001] while exhibiting no change in their Opening scores [Fig. SE; t14=0.564,
p=0.582]. This indicates that the significant drop in the Opening scores observed earlier
for the entire sample of 10th-grade learners (Fig. 2 B) stems solely from the male students.
When comparing the Change Score between male and female students directly, no
significant differences in the Change Score were found for the Opening [Fig. 5H;
Independent samples t-test- t(i6.68=-2.369; p=0.059], Body [Fig. SH; t(9.53=-2.546;
p=0.056], and Conclusion [Fig. SH; t(17.29)=-1.83; p=0.085] scores. Lastly, both male and
female students showed significant improvement in their total score post using
Grammarly Al [Fig. 5C, 5F; Time: F1.27==27, p<0.001, Gender: F(127=156, p<0.001,
TimexGender: F(127=0.2, p=0.658; post hoc paired samples t-test- Males: t(13=-2.461,
p<0.05, Females: t13=-8.31, p<0.001], with no significant difference in the extent of this
improvement [Fig. 51; t(16.19=-0.435; p=0.669].
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Figure (4)

Gender dependent differences in the effect of using Grammarly Al on

proficiency of 10" and 11th-grade participants

the writing
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67



A. Mean (+SEM) number of errors in Spelling, Grammar, Vocabulary, and Punctuation

among 10th-grade male participants (n=15).

B. Mean (+SEM) scores for Opening, Body, and Conclusion among 10th-grade male

participants.
C. Mean (+SEM) total score for 10th-grade male participants.
D-F. As in A-C, respectively, for 10th-grade female participants (n=15).

G. Mean (+SEM) change scores for the number of errors in Spelling, Grammar,
Vocabulary, and Punctuation among 10th-grade male participants (green, n=15) and

10th-grade female participants (pink, n=15).

H. Mean (+SEM) change scores for the Opening, Body, and Conclusion scores for 10th-

grade male and female participants.

I. Mean (+SEM) change scores for the total score for 10th-grade male and female

participants.
J-L.  Asin A-C, respectively, for 11th-grade male participants (n=11).
M-O. As in A-C, respectively, for 11th-grade female participants (n=19).

P-R. As in G-I, respectively, for 11th-grade male and female participants.

As for gender differences in the effect of Grammarly Al on writing proficiency among
11th-grade male and female students, both male and female students showed significant
drops in the number of errors in Spelling [Fig. 5J, SM; 2way Mixed-Model ANOVA,
Time: F128=180, p<0.001, Gender: F28=12, p<0.01, TimexGender: F28=6.225,
p<0.05; post hoc paired samples t-test- Males: t10=9.97, p<0.001, Females: t(18=9.05,
p<0.001], Grammar [Fig. 5J, 5M; Time: F128=108, p<0.001, Gender: F(128=26.86,
p<0.001, TimexGender: F(1,28=18.29, p<0.001; post hoc paired samples t-test- Males:
t10=9.43, p<0.001, Females: tus=5, p<0.001], and Vocabulary [Fig. 5J, SM; Time:
F,28=110, p<0.001, Gender: F(28=10.85, p<0.01, TimexGender: F(128=7.84, p<0.01;
post hoc paired samples t-test- Males: t10=6.367, p<0.001, Females: t18=8.216,
p<0.001]. As for Punctuation errors, male students showed a significant decrease in the
number of Punctuation errors [Fig. 5J; Time: F(28=29.35, p<0.001, Gender:
F1,28=17.07, p<0.001, TimexGender: F(123=12.14, p<0.01; post hoc paired samples t-
test- Males: t10=9.97, p<0.001], while female students did not [Fig. SM; tas=1.55,
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p=0.137]. When comparing the Change Score between male and female students directly,
male students showed a greater decrease in the number of errors in Spelling [Fig. 5P;
Independent samples t-test- t2g=-2.5, p<0.05], Grammar [Fig. 5P; t(28=-4.276, p<0.001],
Vocabulary [Fig. 5P; t ts=-2.8, p<0.05], and Punctuation [Fig. 5P; t(28=-3.485, p<0.01].
These results indicate that in terms of writing error quantity, 11th-grade male students

benefit more from using Grammarly Al than their female classmates.

In addition, both male and female 11th-grade students showed a significant increase in
the Body [Fig. 5K, 5N; Time: F(128=595, p<0.001, Gender: F(28=20.75, p<0.001,
TimexGender: F(128=0.001, p=0.975; post hoc paired samples t-test- Males: t10=-11.89,
p<0.001, Females: t13=-25.34, p<0.001] and Conclusion [5K, 5N; Time: F(128=123.58,
p<0.001, Gender: F(128=13.5, p<0.001, TimexGender: F(128=5.675, p<0.5; post hoc
paired samples t-test- Males: t(10=-7.45, p<0.001, Females: t18=-7.886, p<0.001] scores.
Male students also displayed a significant increase in their Opening scores [Fig. 5K;
Time: F(1,28=9.174, p<0.01, Gender: F(1,28=30.99, p<0.001, TimexGender: F28=3.9,
p=0.58; post hoc paired samples t-test- Males: t10=-2.62, p<0.05], but female students
did not [Fig. 5N; tas=-1, p=0.331]. When comparing the Change Score between male
and female students directly, no differences were found in either Opening [Fig. 5Q;
Independent samples t-test- t28)=1.975, p=0.113], Body [Fig. 5Q; ts=-0.031, p=0.975],
nor Conclusion [Fig. 5Q; t28=2.382, p=0.07] scores.

Lastly, both male and female students showed significant improvement in their total score
post using Grammarly Al [Fig. 5L, 50; 2way Mixed-Model ANOVA, Time:
F1,28=50.71, p<0.001, Gender: F(1,28=22.78, p<0.001, TimexGender: F28=6.3, p<0.5;
post hoc paired samples t-test- Males: tao=-5.47, p<0.001, Females: t(s=-4.068,
p<0.01], with male showing a greater improvement in the total score than their female

class-mates [Fig. SR; Independent samples t-test- t28=2.511, p<0.05].

Taken together, the data reflect gender- and grade-dependent differences in the effect of
using Grammarly Al on writing proficiency. More specifically, 10th-grade male and
female students showed similar improvements after using Grammarly Al, while 11th-
grade male students showed greater improvement in their writing proficiency than female

students.
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3.1.4 The Impact of Grammarly Al on Students’ Proficiency levels and its

Moderation by Baseline Proficiency levels

To address the second research question of this study, I compared the pre- vs. post-
proficiency levels of the participating students. For that purpose, I divided all students
from both classes of both genders into three groups according to their pre- and post-total
scores- the first group included students below the 25th percentiles with a total score
below 55, the second group included students within the 25-75 percentiles with a total
score ranging between 55 and 70. The third group included students above the 75th

percentile with total scores above 70.

Both 10" and 11%-grade students exhibited a significant increase in their proficiency
levels after using Grammarly Al [Fig.6A; Wilcoxon Test- 10" grade: z=-4.379, p<0.001,
11" grade: z=-3.38, p<0.01]. To examine any gender-related differences in proficiency
level improvements, I compared the pre- vs. post-proficiency levels for male and female
participants separately. Both male and female participants showed a similar significant
increase in their proficiency levels after using Grammarly Al [Fig.6B; Wilcoxon Test-

Males: z=-3.704, p<0.001, Females: z=-3.922, p<0.001].

However, when looking at gender-related differences within each grade separately, both
males and females showed significant improvement in their proficiency levels after using
Grammarly Al in the 10™-grade sample [Fig.6D; Wilcoxon Test- Males: z=-2.45, p<0.05,
Females: z=-3.64, p<0.001], while only males showed significant improvement in their
proficiency levels after using Grammarly Al in the 11"-grade sample [Fig.6E; Wilcoxon
Test- Males: z=-2.9, p<0.01, Females: z=-1.67, p=0.096]. Those differences repeat the
gender-related differences in the change scores exhibited in Fig.5P-R. Despite those
differences, both grade samples showed similar improvements in the change score for
their proficiency level [Fig.6C; Mann-Whitney test- U=404, p=0.59], indicating that on
the general level, both 10" and 11™-grade students seem to benefit similarly in improving

their proficiency levels after using Grammarly Al

One other variable that can have an impact on how using Grammarly Al might affect
writing proficiency is the pre-existing (baseline) level of the student’s writing proficiency,
as assumed in research question number 3 of this study. To that end, I first examined the

change in the distribution for the number of students within each group pre (Fig 6F, left
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pie chart) and post using Grammarly Al (Fig 6F, right pie chart), and found a significant
difference between the two variables- Time (pre\post), and the count of students within
each proficiency group [Chi-Square Test- y?(2)=23.96, p<0.001; Phi(¢)=0.449, p<0.000].
However, examining the Change Scores across the three proficiency groups produced no
significant changes in the number of spelling errors [Fig. 6G; Independent-Samples
Kruskal-Wallis Test- H(2=1.487, p=0.475], Grammar [Fig. 6G; H2)=2.65, p=0.265],
Vocabulary [Fig. 6G; Hi2)=1.731, p=0.421], and Punctuation [Fig. 6G; H>=2.584,
p=0.275]. Similar results were found between the three proficiency groups in the Change
Scores for the Opening [Fig. 6H; H<2)=0.37, p=0.831], Body [Fig. 6H; H@2)=2.53,
p=0.282], and Conclusion [Fig. 6H; H2=0.574, p=0.0.751] scores. Lastly, and as
expected, no significant changes between the three proficiency groups were found in the

total score [Fig. 61; Hpy=4.44, p=0.109].

Taken together, it seems that using Grammarly Al clearly changes the proficiency levels
of the students significantly for the better. The extent of this improvement, however, is
not affected by the students’ pre-existing proficiency level, as students from all three

proficiency levels seemed to improve equally after using Grammarly Al
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Figure (5)

The effect of using Grammarly Al on the writing proficiency of participating students and
how differences in baseline proficiency levels mediate it.
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A-B, D-E: *p<0.05, **p<0.01, ***p<0.001, Wilcoxon Signed Ranks Test.

A. Mean (+SEM) change in proficiency level (Post-Pre) for 10 grade (n=29) and 11
grade (n=30) students.

B. As in A, for male (n=25) and female (n=34) students from both grades.

C. Mean (+SEM) change score for proficiency level between 10th-grade and 11th-grade

students.

D. Mean (+SEM) change in proficiency level (Post-Pre) for 10" grade (n=29) and 11™
grade (n=30) students.

E. Asin D, for 11" grade male (n=14) and female (n=15) students.
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F. Pie chart depicting the percentage for the number of students in the three proficiency
groups (below 55, light blue; between 55-70, light purple; and above 70, dark blue)
based on their Pre-Grammarly Al total scores (left), and based on their Post-

Grammarly Al total scores (right).

G.Mean (+SEM) change scores for the number of errors in Spelling, Grammar,
Vocabulary, and Punctuation among the three proficiency groups (n<ss=11, nss.70=20,

n-70=11).

H. Mean (+SEM) change scores for the Opening, Body, and Conclusion scores among

the three proficiency groups.

I. Mean (+SEM) change scores for the total score for the three proficiency groups.

The data presented in Figure (6) illustrates significant improvements in students’ writing
proficiency following the use of Grammarly Al, with variation observed across grade

levels, gender, and initial proficiency groups.

Both 10th- and 11th-grade students' performances have meaningfully upgraded (Panels
A and C) with the 11th graders showing on average a slightly higher progression,
possibly, because they have been longer exposed to English and have a higher cognitive
maturity level. The gender-wise analysis of data (Panels B and E) indicates that girls have
overall advanced more than boys, especially in the 11th grade, which could be a reflection

of differences in participation, learning strategies, or engagement in writing tasks.

After the intervention with Grammarly, the proficiency levels in Panel F clearly illustrate
the shift of students from the bottom levels of performing categories to the middle and
high levels of proficiency. In line with this, Panels G, H, and I present a great decrease in
spelling, grammar, vocabulary, and punctuation errors for all groups besides the Opening,
Body, and Conclusion sections, which show a rise in organization and idea development.
The improvement of the total writing scores (Panel I) for all the groups is in line with the
use of Grammarly as a means of writing development. The research results signal that
Al-generated feedback by Grammarly is an efficient facilitative tool, which, as a result,
particularly benefits students having intermediate language proficiency. The differentials'
statistical significance (p-values in Panels A—B and D-E) strengthens the argument that

the changes happened a lot.
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This chapter also described the instruments utilized for the collection of research data
such as the teacher questionnaire, semi-structured interviews, and the pre- and post-test
writing tasks. It went on to describe the measures taken to ascertain the instruments'

validity and reliability through pilot testing, expert review, and statistical analysis.

By and large, the stages of data collection were not only detailed but also the actual events
were the meticulous execution of the plans—from administering the writing assessments
to distributing the questionnaires and conducting the interviews—were described as the
chief means to achieve consistency, comparability, and methodological integrity.
Furthermore, the chapter delineated the quantitative and qualitative analysis methods and
put a premium on the harmonious relationship between statistical testing and thematic

interpretation in answering the research questions.

The research was entirely based on ethical principles, and the chapter ended with the
limitations of the study being acknowledged which, therefore, facilitated transparency
and enabled the findings to be located within their proper context.

3.2 Questionnaire Results

3.2.1 Internal consistency measured by Pearson’s correlations

To examine internal consistency, two correlation-based analyses were performed-

1. Pearson's correlation between the sum score for each section and the total score

of the questionnaire. Results are summarized in Table (2).

Table (2)

Correlation coefficient values between the score of each section and the total score of the
Al in the Teaching Questionnaire

Section 2 3 4 5 6

Pearson's correlation with the total score 0.411%*** (.889*** (.849%** () 869*** () 52%**

**% Correlation is significant at the 0.001 level (2-tailed).

According to the data in Table (2), the values of Pearson's correlation coefficients
between sections 2-6 and the total score ranged between 0.411 and 0.889. The correlation

coefficients for all sections (2-6) were found to be statistically significant at a significance
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level of 0.001, indicating high internal consistency of these sections with the total score

of the Al in the Teaching Questionnaire.

2. Pearson's correlation between the score of each item and the sum score for the

section it belongs to. Results are summarized in Table (3).

Table (3)

Correlation coefficient values between the score of each item and the total score of its
section in the Al in Teaching Questionnaire

Section Item Correlation coefficient
2 7 0.838%**
8 0.845%**
3 10 0.735%**
11 0.712%**
12 0.671%**
13 0.681%**
14 0.081
15 0.805%**
16 0.792%**
4 17 0.548%**
18 0.444***
19 0.741%**
20 0.708%**
21 0.445%*
22 0.167
23 0.535%**
5 24 0.75%**
25 0.706%**
26 0.746%**
27 0.764%**
28 0.671%**
29 0.755%**
30 0.671***
6 31 0.81***
32 0.863***

wedx kO Correlation is significant at the 0.001, 0.01, and 0.05 levels, respectively (2-tailed).

To determine the internal consistency within each section, Pearson's correlation was
calculated between the score of each item and the total score of the section to which it
belongs. In Section 2, the correlation coefficients are 0.829 and 0.862 for items 7 and 8,
respectively, and both are statistically significant, indicating high internal consistency for
this section. In section 3, correlation coefficients range between 0.081 and 0.805. All
items’ coefficients were found to be statistically significant except for item 14 (with a
coefficient of 0.081), indicating that the internal consistency of the section is mostly

strong, apart from one item. In section 4, correlation coefficients range between 0.167 to
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0.741, all of which were found to be statistically significant except for item 22 (with a
coefficient of 0.167), indicating that the internal consistency of the section is mostly
strong, apart from one item. Similar results were found for section 5, with coefficients
ranging from 0.671 to 0.764, all being statistically significant, indicating high internal
consistency. As for section 6, correlation coefficients are 0.81 and 0.863 for items 31 and

32, respectively, with both being statistically significant.

3.2.2 Internal consistency measured by Cronbach's alpha and Spearman-Brown

Coefficient

To estimate the stability of the Al in the Teaching Questionnaire, Cronbach's alpha for
internal consistency was calculated, as well as the Split-Half correlation and Spearman-

Brown Coefficient.

The value of the stability coefficient for the questionnaire as a whole was 0.886, while
the stability coefficients for sections 2-6 were 0.587, 0.744, 0.543, 0.847, and 0.57,
respectively. In addition, Spearman-Brown coefficient values for sections 2-6 were 0.587
(moderate), 0.718 (strong), 0.501 (moderate), 0.756 (strong), and 0.574 (moderate),

respectively.

These values indicate that the internal consistency for axes 2, 3, 4, and 6, which fall within
the range 0.5 < a < 0.8, has moderate (acceptable) reliability. As for axis 5, a Cronbach's

alpha > 0.8 indicates high (good) reliability.

To examine what items (if they existed) within each section are lowering the value of
Cronbach's alpha, Cronbach's alpha for the section if item X within the section is deleted
was calculated (items with increased alpha upon deletion are highlighted in yellow in
Table (6). In axis 3, eliminating item 14 (the same item with a non-significant correlation
between its score and the score of section 3, see Table (5) raised the alpha value from
0.744 to 0.853. In section 4, deleting items 21 and 22 yielded bigger alpha values,
although not by much (an increase of 0.03 to 0.06). As for section 5, no item increased

the value of Cronbach's alpha upon deletion.
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Table (4)

Values of Cronbach's alpha for each section of the Al in Teaching Questionnaire,
Cronbach's alpha if items within sections were deleted, correlation between the two
halves of the section, and Spearman-Brown Coefficient

Cronbach's Cronbach's Correlation Spearman-
Item Section alpha for the alpha if Item between the two Brown
whole section Deleted halves of the section  Coefficient

7 2 0.587 0.416 0.587

8

10 3 0.744 0.681 1 0.718

11 0.688

12 0.699

13 0.697

14 0.853

15 0.656

16 0.661

17 4 0.543 0.503 0.331 0.501

18 0.521

19 0.374

20 0.401

21 0.58

22 0.604

23 0.486

24 5 0.847 0.821 0.604 0.756

25 0.828

26 0.822

27 0.818

28 0.836

29 0.820

30 0.839

31 6 0.57 0.403 0.574

32
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4.2.3 Construct validity using factorial analysis

For checking Factorial validity, an exploratory factor analysis was conducted for the

questionnaire in the following procedure:

First, the suitability of the data for factor analysis was examined using the Kaiser-Meyer-
Olkin-Bartlett test (KMO & Bartlett's test), where the value of KMO was 0.825. The value
of the chi-square in Bartlett’s test was 1148.162. This value was statistically significant
at the significance level of >0.001. With 300 degrees of freedom, the significance of the

chi-square value means that the data is suitable for factor analysis.

Accordingly, the factor analysis coefficient was found using the Principal Component
Analysis method, and the factors were rotated orthogonally to maximize the variance

attributed to Kaiser; the rotation method used was Direct Oblimin with Delta set at 0.

The following criteria were adopted to determine the number of components: the Kaiser
criterion, which is considered one of the most common criteria, and depends on the value
of the latent root being equal to one or more. It was also taken into account that the
saturation of the item on the component should not be less than 0.35, which is considered
a moderate threshold. The component is not adopted unless three or more items are

saturated on it. Figure (1) shows the graph for the predicted number of components.

Figure (6)

The number of expected components from the factor analysis of the Al in the Teaching
Questionnaire
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Figure (1) shows the presence of six components with a latent root of more than one,
which collectively explain 66.135% of the total variance. The explained variance by the

different components is summarized in Table (5).

Table (5)

Percentages of explained variance by the components yielded from PCA analysis and
their level of saturation

Component 491 Cumuiativess Tt mumber of items with high
1 33.044 33.044 12
2 9.141 42.185 4
3 7.55 49.73 3
4 6.32 56.05 3
5 6.055 62.11 6
6 4.026 66.135 6

To determine which items to keep and which items to consider removing, the following
criteria were applied: items with high loading (>0.35) on only one component are kept.
In contrast, items with high loading on multiple components are considered for removal
or editing for the final version of the questionnaire. The loading value of each item of the

questionnaire in each component is summarized in Table (6).

79



Table (6)

The rotated component matrix is sorted by loading values of magnitude within each
component (only loading values >0.35 are shown)

Component
Section  Item
1 2 3 4 5 6
3 11 0.79
3 15 0.736
3 12 0.733
4 19 0.725
4 20 0.678
3 16 0.67
3 10 0.616 -0.498
3 13 0.534
5 26 0.499 0.378
4 23 0.385 0.352
4 18 0.799
3 14 0.727
2 -0.816
2 -0.702
4 21 0.836
4 17 0.36 -0.546 -0.42
6 32 -0.792
5 28 -0.73
5 29 -0.664
5 30 0.426 -0.556
6 31 -0.405
5 27 0.799
4 22 0.373 0.35 -0.614
5 25 0.488
5 24 0.434

According to the data in Table (6), item 10 from Section 3, items 17, 22, and 23 from
Section 4, and items 26 and 30 from Section 5 have high loading values in more than one
component, items highlighted in red in Table (8). Therefore, those items are removed
from the analysis. Upon deletion, components 2, 3, 4, and 5 become poorly saturated with
3 items or fewer in each; therefore, those components are excluded from the results,

yielding a final total of two components, 1 and 4.

80



3.2.4 Construct validity using stepwise regression

To calculate construct validity, collinearity between the variables was first checked, and
all yielded Condition Indexes below 50, indicating that there is no collinearity between
any of the variables. Then, the total score was first calculated (for all items in sections 2-
5). Stepwise regression models were performed, in which the total score of each section
was entered as an independent variable, and the total score of the questionnaire was
entered as the dependent variable for a stepwise regression equation. First, collinearity
between the variables was checked, and all yielded Condition Indexes below 50,
indicating that there is no collinearity between any of the variables. Results are

summarized in Table (7).

Table (7)

R-square and R-square change were obtained by step-wise regression models using
scores from the questionnaire sections as predictors

Model Sections in the model R square R square Change Model's Significance

1 3 0.791 0.791 oAk
2 Jand 5 0.933 0.142 oAk
3 3,4,and 5 0.966 0.033 oAk
4 3,4,5,and 2 0.981 0.021 oAk
5 2,3,4,5,and 6 1 0.013 oAk

According to the data in the Table (7), regression model number 1 with only the scores
of section 3 as a predictor explains 79.1% of the total questionnaire's score variance.
Regression model number 2, with both sections 3 and 5 as predictors, explains 93.3% of
the total score's variance, which is 14.2% more compared to model 1. Adding the total
scores of section 4 as a predictor to model 2 (model number 3) and adding the total scores
of section 2 as a predictor to model 3 (model number 4) yielded a 3.3% and a 2.1%

increase in the explained variance for the total score of the questionnaire, respectively.

3.2.5 Demographic and Professional Background

Table (8) presents the demographic and professional characteristics of the 92 participating
English teachers. The majority of participants were female (60.7%), with males
constituting 39.3%. In terms of age, the largest group fell within the 31-40 years range
(36.1%), followed by 20-30 years (28.7%) and 41-50 years (26.2%), with a smaller
proportion aged 51+ years (9%), see Appendix (D).
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With regard to the educational attainment, most of the participants were holders of a
Master's degree (69.6%), whereas 20.7% were holders of a Bachelor's degree and 9.8%
of a Doctoral degree. Also, the participants' teaching experience was diverse with the
greatest number of participants having more than 10 years of experience (46.7%),

followed by 610 years (37%), 3—5 years (7.6%), and less than 3 years (8.7%).

Majority of the educators taught multiple grades (10th, 11th, and 12th) (58.7%), and only
19.6% were teaching 10th grade, 17.4% 11th grade, and 4.3% 12th grade exclusively. As
for the respondents' knowledge of the use of Al instruments Table (3), the teachers
generally yielded positive views: 33.7% of them picked option 4, and 28.3% chose option
5. The average score for item 8 was 3.03 (SD = 1.074), with 38% opting for choice 3 and

23.9% for choice 4, indicating a moderate level of familiarity.

Information from the training sector disclosed that almost half of the participants (46.7%)
have done 1-2 courses, while 28.3% have completed 3—5 courses. Only 10.9% of ground
personnel has taken more than 5 courses and 14.1% of the participants have never been
trained in Al. Almost all of the respondents were able to name ChatGPT as the Al writing
tool that they are most familiar with and thus use frequently (85.87%). Other Al writing
tools such as Grammarly (44.6%), MagicSchool (40.2%), and QuillBot (10.87%) were
mentioned as well. The remaining small percentage (4.35%) of individuals claim to be

users of some other Al tools.
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Table (8)

Descriptive statistics and answers' frequencies in percentages for sections 2-6, items 7-32

Secti Answer frequency (%) Std.
ection Item : > 3 2 s Mean Deviation
2 7 33 7.6 27.2 33.7 28.3 3.76 1.052

8 8.7 20.7 38 23.9 8.7 3.03 1.074
3 10 4.3 9.8 34.8 37.0 14.1 3.47 0.999
11 33 7.6 34.8 359 18.5 3.59 0.985
12 22 4.3 19.6 41.3 32.6 3.98 0.949
13 33 13.0 34.8 38.0 10.9 3.40 0.961
14 19.6 32.6 27.2 12.0 8.7 2.58 1.188
15 5.4 12.0 26.1 33.7 22.8 3.57 1.132
16 7.6 6.5 283 33.7 23.9 3.60 1.149
4 17 10.9 27.2 30.4 18.5 13 2.96 1.194
18 42.4 33.7 17.4 6.5 0.0 1.88 0.924
19 10.9 15.2 31.5 25.0 17.4 3.23 1.223
20 4.3 6.5 33.7 42.4 13.0 3.53 0.954
21 22.8 19.6 26.1 20.7 10.9 2.77 1.310
22 14.1 48.9 27.2 8.7 1.1 2.34 0.868
23 22 15.2 359 359 10.9 3.38 0.947
5 24 5.4 8.7 25.0 44.6 16.3 3.58 1.040
25 3.3 9.8 21.7 435 21.7 3.71 1.022
26 43 17.4 18.5 42.4 17.4 3.51 1.104
27 6.5 16.3 304 359 10.9 3.28 1.072
28 9.8 21.7 34.8 27.2 6.5 2.99 1.074
29 5.4 15.2 21.7 44.6 13.0 3.45 1.073
30 7.6 17.4 27.2 33.7 14.1 3.29 1.144
6 31 8.7 5.4 68.5 5.4 12.0 3.07 0.970
32 6.5 17.4 293 31.5 15.2 3.32 1.128

Table (8) presents the descriptive statistics and percentage distributions of teachers’
responses to questionnaire items 7-32, covering Sections 2 through 6. These sections

include teachers' familiarity with Al tools, their perceptions of Al integration in teaching,
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its perceived influence on students’ creative thinking and writing skills, and their views
on recommendations and future use. The table includes the mean and standard deviation
for each item, offering insight into central tendencies and variability in teacher

perceptions across the sample.

3.3 Interview Findings

As one of the qualitative aspects of this mixed-methods research, fifteen semi-structured
face-to-face interviews were conducted with Arab EFL high school teachers in the Haifa
District. The main objective of the interviews was to produce the knowledge, experience,
and perceptions of the teachers on the incorporation of Al tools, i.e., Grammarly, in
English language teaching, and perceived effects on students' creative thinking capacity
and writing progression. All interviews were carried out in Arabic to allow maximum
comfort and richness of response from participants. The recordings were then literally
transcribed and analyzed thematically with the qualitative data analysis software
MAXQDA. Following Braun & Clarke's (2006) six-phase thematic analysis approach,
the researcher systematically coded the transcripts, put codes into categories, and derived

leading themes that show the main ideas from the data, see Appendix (K).

This section introduces thematic findings in relation to six main themes that address the
study's research questions and show participants' shared experiences, concerns, and aims
in using Al technologies for facilitating creative thinking, authentic voice, and students'

writing capability.

Thematic findings offer an organized summary through which Arab EFL instructors'
experience of Al implementation in their teaching can be explored. For the rest of this
chapter, each theme is explored, along with illustrative interview quotes of participants.
They also indicate how teachers view the connection between Al tools and the way in
which they support students' creative thinking skill development, writing ability, and

overall expression in EFL education.

3.3.1 Theme 1: Teachers’ General Perceptions of Al Tools

The teacher-participants showed varied reactions to questions that inquired about their
general attitudes towards Al technology in education. While they were broadly optimistic

about the promise of Al-assisted writing tools like Grammarly, their optimism was
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commonly qualified by caution and doubt. One consistent thread throughout the
interviews was the feeling that Al tools might be helpful to pedagogical additions, but not
substitutes for usual pedagogical practice. Teachers commonly included Grammarly's

capacity to help students fix grammar, enhance vocabulary, and rearrange sentences.

The tools were seen primarily as means to liberate teachers from time-consuming tasks
so that they could engage in more advanced pedagogical activities such as facilitating

students' logical and creative thinking. As an instance, Teacher T7 remarked:

"Grammarly serves as another helper in the classroom. More time and energy from me
can go to idea development while the tool deals with small grammar issues which would

have been a waste of the valuable lesson time."

Similarly, Teacher T4 shared:

"Students feel more empowered when they receive immediate feedback from Grammarly.

Students no longer have to wait for the teacher to point out every small mistake, thus the

learning process becomes quicker and less frustrating."

Among those advantages, a doubting thread deeply intertwined with the teachers was
their doubt. Quite a few of them were concerned that Al feedback without any regulation
would lead dependency and learning that cannot be verified. They referred to a situation
wherein students would only pay attention to grammatical correctness thus neglecting the
development of creative thinking and authentic expression. Teacher T12 giving a warning

said:

"Al tools correct the 'how,' but they do not teach the 'why.' I fear that some students will

stop asking questions and blindly accept corrections."

Moreover, the difference in Al suggestions is another issue raised by the teachers. A few
teachers have pointed out that the feedback given by Grammarly sometimes is not enough
as it ignores the stylistic and contextual aspects of the writing which is especially true for
EFL students who have to strike a balance between grammatical correctness and

meaningful communication.

&5



Teacher T9 illustrated this tension:

"Sometimes Grammarly flags sentences that are correct but a bit unconventional. One of
my students gets so confused that they think they are wrong when in fact they are using

language in a creative way."

Interestingly, a small minority of teachers (approximately 20%) expressed concern that
the integration of Al might unintentionally result in teachers losing their skills. They
speculated that as Al takes over, there might be less support from institutions for teacher

professional development in writing instruction.

Teacher T15 conveyed this concern:

"We should not let ourselves become overly dependent. If we depend too much on Al to

'correct' student writing', we may lose our skills in teaching writing in a systematic way."

In spite of these doubts, most of the participants were of the opinion that Al tools could,
if properly supported and critically used, create a richer learning environment. They
added that human teachers should be the ones leading the interpretation, discussion, and

critical reflection.

Teacher T2 summarized this balanced view:

"Artificial intelligence is a fantastic instrument if it is utilized in a smart manner. This
technology may be a great help to teaching, but it is still not capable of substituting it.
Learners require the intervention of a teacher, especially in the areas of idea generation,

creativity, and insightful thinking."

In general, teachers shared a midpoint opinion. They saw such Al-powered tools as
Grammarly very helpful for learning, but at the same time they pointed out that human
monitoring should be maintained and students should be made to think critically when

using the technology.

3.3.2 Theme 2: Impact of AI Tools on Students’ Creative Thinking

Teachers’ reactions to the question were diverse. The responses from teachers showed a
puzzling situation of contradiction where on the one hand Al was considered as a means

to foster creativity and on the other hand it was viewed as something that might hamper
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students’ inventiveness and the real nature of their expression. These views were also
exemplified by a student who stated that Grammarly helped her/his creativity and open-
mindedness since she/he didn't have to worry about grammar and language accuracy any
more. As a result, students’ mental involvement was mainly focused on coming up with
new ideas, strengthening their arguments, and language exploration, and at the same time,

they were devoid of the anxiety of making small mistakes.

Teacher T3 shared a real example:

"Before Grammarly, my students were really timid. Their sentences were extremely short
and simple, and they were afraid of making mistakes. Today, they are using metaphors,
rhetorical questions, and even humor in their writing because they are aware that someone

will help them with the writing mechanics."

In the same vein, teacher T8 also observed that as the students became more proficient in
the technical aspects of writing, they began to experiment with new words, longer
sentences, and creative techniques which they had initially avoided out of fear. One of

the participants (T7) pointed out:

"Creativity cannot happen without confidence. Grammarly was that safety net, and I saw

students taking creative risks which they probably would not have done before."

This view is in line with the notion that easing the cognitive load of surface-level issues
(e.g. spelling or punctuation) allows the brain to be more engaged with higher-level

thinking such as creativity and the generation of new ideas.

Nevertheless, nearly half of the teachers have raised a voice of concern about the possible
negative impact of Al feedback on the creativity of students. They noticed that some
students started to censor their ideas, and at the same time, they simplified their writing

style in an attempt to “please the AI” rather than to convey their sincere thoughts.

The teacher T5 tried to explain this disagreement by saying:

"Students began doubting their own abilities. They would refrain from writing anything
that was even slightly different because they thought that Grammarly would flag it as

incorrect."
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Teacher T2 similarly noted:

"One of the things that slowly faded from the children's compositions were the bright and
distinctive elements of their writing, references to their culture, jokes, and imaginative

turns. Their essays turned into grammatically flawless ones but lacked emotional depth."

The teacher was also concerned about another risk that Grammarly is inclined to promote
a standardized, formal version of English. Consequently, students coming from different
linguistic and cultural backgrounds may experience that they have to adjust to a limited
way of defining 'correct' language, thus losing their inherent voice and stylistic

creativity."

Teacher T1 reflected:

Our Arab students are frequently able to infuse their writing with vivid metaphors and the
narrative techniques of their oral traditions. At times Grammarly considers these as
'awkward' since they are not in line with native English patterns. We are in danger of
discarding this richness if students use automated feedback too heavily." Paraphrasing,
while some teachers perceived Grammarly as a means leading to more creative self-
confidence, others cautioned that it restricts students' genuine expression. The main
solutions advocated by the respondents were, in their collective view, teacher instruction:
learners have to be taught explicitly the manner in which they should use Al tools wisely,
picking the suggestions that improve clarity to the extent that voice and creativity are not
interrupted. Teacher T11, expressing this balanced opinion, brought it to the point in a

nutshell:

Grammarly should be a tool, not a boss. Students must learn to trust their voice first, and

then use Al advice to polish, not erase, their creativity."

Based on the experience of teachers, it is apparent that Al tools like Grammarly can both
limit and extend creative thinking depending heavily on the way they are supported and

used in the learning process.

Suggestions made by participants included a variety of methods to ensure that Al expands

or limits creative thinking:

- Teaching students to approach Al feedback as uncertain suggestions and not as

confident corrections.
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- Encouraging the students to maintain a genuine voice and culture in their writing.

- Structuring assignments in which creative risk-taking is actively rewarded over

grammatical accuracy.

- Leading class discussions on how and why to reject or accept Al recommendations.

The dilemma presented to creative thinking by Al is one of uncertainty. Technology
support can free students to be creative, but can accidentally institutionalize the saying
and close off authenticity. Pedagogical planning and critical Al literacy, therefore, are
necessary fundamentals to making Al tools a blessing and not a curse for student

creativity.
3.3.3 Theme 3: Influence of Grammarly on Students’ Writing Skills

This was the main point that was almost all of the interview transcripts teachers clearly
and repeatedly referred to. Faculty members were unanimous in their views that
Grammarly was the main factor that brought about the change in the quality of students'
writing, especially in grammar accuracy and the use of vocabulary. As a matter of fact,
they emphasized the limitations of the device and the issues of instruction that needed to

be addressed before understanding the full impact of this Al tool.

Among the teachers who were interviewed, Grammarly was found to be the main factor
that brought about the change in students' command of grammatical structures, spelling,
and punctuation. It was mentioned by many that students became more conscious of their

usual mistakes and took the initiative to correct them before handing in their work.
Teacher T2 remarked:

"One of the biggest benefits was seeing students independently identify subject-verb
agreement errors or punctuation mistakes, issues they previously ignored completely."
Another instructor T14, gave an example of how Grammarly helped students develop
metalinguistic awareness:

"Students now ask why a correction was suggested. They are beginning to figure out the
language rule behind the suggestion, which didn’t happen when I just handed them back

their marked essays."
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Grammarly also seems to have led to the student confidence growth, especially among

those students who were previously struggling with writing mechanics. T11 shared:

"I had one student who always felt ashamed of her grammar. However, once she started
using Grammarly, she told me, ‘Miss, it helps me feel like I’'m not stupid.” That comment

stayed with me."

Several teachers also questioned the depth of writing changes that resulted from the tool
intervention despite its great strength. They pointed out that although grammar and
spelling errors were lessened, content development, idea organization, and argumentation

had not improved as much.

Teacher T6 commented:

"Grammarly can definitely find a comma that is missing. But it will not be useful to a
student who has no idea how to create a proper argument or write a convincing

paragraph."

Other participants expressed their concern that Grammarly might make students overly
dependent on quick fixes at the surface level without really understanding the changes
made to their texts, thus not choosing to involve themselves in the more cognitively

demanding work of drafting and revising.

T9 highlighted this point:

"I observed students clicking on all the suggested changes and not really understanding
them. From their side, it seems as if they were handing over their thinking process to

someone else."

Moreover, teachers were skeptical about the ability of Grammarly to give feedback
regarding tone, creativity, or coherence, especially in the case of narrative or reflective

writing. T7 shared that:

"The tool is fine for academic essays. But when I request students to write a personal

narrative, the feedback is off-target, and sometimes even baffling."

The interviews uncovered one educational insight very clearly: Grammarly yields the best

results when it is utilized as a helper rather than a substitute. Educators, who integrated
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Grammarly in a thoroughly designed writing process that involved stages such as idea
generation, writing a draft, peer-reviewing, and teacher conferencing, observed a more
significant student writing growth in their classes. Hence, the classroom and the
educational model play a leading role in deciding if Al tools lead to only slight changes

at the surface level or genuine deep learning.

T3 reflected:

"When we showed them how to use Grammarly as one part of the process, not the whole
process, students improved both in fluency and in the structure of their writing. But when

they used it independently, progress was very little."

Teachers proposed a number of tightly linked instructional strategies and educational
practices to top up the working power of Grammarly to the utmost. It was their intention
to stop Grammarly being seen just as a device for machine-like checking and, on the
contrary, to locate it as a method of raising students’ deeper cognitive engagement in their
writing activities. They underlined the necessity of being able to help the utilization of
the tool through writing workshops and teacher-led lessons during which students not
only get to know the tool but also learn how to understand and apply teachers’ suggestions

in a proper way.

Moreover, teachers advised students to scrutinize Grammarly's suggestions carefully and

decide deliberately whether to accept them or not instead of doing so automatically.

Secondly, the integration of Al-generated comments with peer review and teachers'
feedback was recognized as a significant step toward the comprehension of writing.
Third, they supported the idea of using writing tasks that extend beyond grammar
correction, writing tasks that involve the creative expression, the development of the

argument, and critical thinking.

On the whole, Grammarly is a nice extra to the student's writing skill development,
especially in terms of mechanical accuracy and confidence-building, but the teacher's role
is still very important in facilitating the interaction between the student, the tool, and the
task, thus writing instruction not only focusing on form but also on meaning, coherence,

and creativity.

91



3.3.4 Theme 4: Teachers’ Reflections on the Limitations and Challenges of Al

Integration

One of the major issues raised by quite a few participants was the disparity of school
regulations, specially in impoverished Arab communities. A few educators pointed out
that the minimal access to technology, for instance, the shortage of computers, weakness
of the internet connection, or old hardware, was in most cases the reason why the

introduction of Grammarly into their lessons was postponed.

T3 explained:

“The concept is fantastic, but it is just not feasible with 30 students and only 10 computers
that work. Making this a regular part of a lesson is out of the question. Before teaching,

we need to have the materials.”

This sentiment was echoed by another participant who talked about the difference

between schools:

"There are some schools that are well-equipped, and their students get early exposure to

Al gadgets, while the rest are left at a standstill. This creates a digital divide," he said.

In addition to these barriers, teachers brought up pedagogical concerns related to students'
employment of Al tools. One of the complaints that were frequently mentioned was that
the students overly relied on the automatic correction function. Educators reported a
situation when students mindlessly take the correction that Grammarly has done for them

without doubting it and without understanding the correction. Participant T5 remarked:

"Ultimately, it is a habit, they just press ‘accept’ not only without reading but also without
thinking. They are not taught how to write better; they are only repairing the obvious

mistakes."

It, first of all, signifies a worry of very superficial learning where the goal of writing skills
development is replaced by that of getting error-free texts. Teachers thought that this
might result in the weakening of the students' metacognitive awareness and their ability

to monitor and evaluate their language usage.
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There is another concern that was expressed by several participants who pointed out that
Grammarly does not invariably give contextually appropriate suggestions. For instance,
it could misunderstand syntactic patterns that are influenced by Arabic or it may identify
stylistically untypical yet syntactically correct sentences for non-native speakers as errors.

Teacher 1 elaborated:

"Grammarly sometimes considers certain things as wrong when, in reality, it is perfectly
alright in our context. The students are puzzled. They cannot decide whether it is a

language problem or a cultural one."

It illustrates the demand for localizing Al that not only can identify linguistic interference
from Arabic but also welcoming various learner profiles. Without this awareness, the
students may feel irritated with or stop trusting the tool especially when it contradicts

what their real teacher has taught them.

The majority of the people who took part in the discussion considered lack of professional
development or rather the absence of it as another big issue that has been debated most
vocally. Only a handful of them were provided with formal training regarding the
employment of Al instruments such as Grammarly in the teaching process. Most of the
teachers reported that they learn by themselves often by watching some tutorials on
YouTube or by getting some advice from teacher WhatsApp groups. T11 shared his
thoughts:

"We are pushed to use technology, but nobody is showing us the way how to make it

work for our students. We manage on our own, learning through trial and error."

Such a void in institutional backing and training usually puts teachers in a position of
being ill-equipped or in doubt about how to leverage the pedagogical potential of Al on
condition they also ensure student agency and engagement. Some of them believed that a
system-wide training program, including in-service workshops, would give them the

confidence and efficiency to employ these tools in the classroom.

Finally, ethical and assessment-related concerns were addressed by a minority of
participants who doubted the fairness of using Al-assisted texts for grading or assessment.
They feared that the students who highly depend on Al tools would present work that

does not represent their language skills. Teacher 3 asked:
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“If Grammarly is doing half the work, are we evaluating the student or the software?”

To put it briefly, such Al tools as Grammarly may be considered as perfect helpers in a
foreign language teaching, but the way they are used effectively is still very much
dependent on local factors. Teachers pointed out that the students’ skills in using digital
technologies, the proper guidance to learning provided by teachers, the ease of
understanding and availability of school rules, and continuous professional development
are some of the indispensable conditions for the successful use of Al tools in classrooms.
Such results give very tangible advice to the people involved in making and implementing
language teaching policies, e.g. curriculum designers and school administrators, who
intend to facilitate the informed and pedagogically sound use of technology in

multilingual classrooms.

3.3.5 Theme S: Teachers’ Suggestions and Recommendations for Effective Al

Integration

Across the interviews, participants provided generous, experience-near suggestions as to
how AI tools such as Grammarly might be used better in EFL classrooms. These were
hopeful about the possibilities of Al but practical about under what conditions it might be

attached responsibly and pedagogically.

Among the key recommendations made by almost all the teachers was that there should
be scaffolding of Al tool usage within pedagogically designed guidelines. As opposed to
depending only on Grammarly as a tool for corrections, teachers advised using it as part
of more holistic writing instruction involving guided modeling, reflective practice, and

peer work. T 4 stated:

Grammarly is powerful, but it should not replace teaching. I use it after students'

brainstorm, write, and revise. It becomes one step in a longer process.”

For that purpose, some instructors reported effective practice involving the use of
Grammarly in a writing workshop, in which students initially write a draft and
subsequently examine Grammarly's comment together with that of the teacher and peers.
Such a process encourages creative thinking and metacognition, enabling students to

internalize rhetorical strategies and grammatical forms rather than only fix surface errors.
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The second most commonly cited suggestion was to teach explicitly how to use Al
critically. Students did not have digital literacy skills, such as knowing how to weigh
which of the recommendations from Al to take or reject, as students relayed. In response
to this, participants identified offering mini-lessons or digital literacy modules that

instruct students on reading and criticizing Al suggestions. One teacher described:

“We tell students to read books critically, so why not AI? They need to ask: Does this

suggestion make sense in my context?”

Teachers also highlighted that AI tools should be used in a way that supports the
curriculum objectives, especially writing standards, for example, those mentioned in the
rubrics of Module C and G. Instead of letting Grammarly decide what "good writing" is,
teachers suggested using Al as a tool within well-established learning goals, thus ensuring
that students' writing is not only correct but also creative, well-structured, and with their
own unique voice. In terms of real-life application, the majority of teachers were in favor
of integration supported by the institution, e.g., as paid accounts, specified time in
computer labs, and training sessions for both students and teachers. A couple of teachers
pointed out that although the free version of Grammarly is quite useful, it cannot do much

in terms of vocabulary suggestions and stylistic guidance.T12 proposed:

“If schools are serious about digital learning, they should invest in full access. Right now,

students only get part of the picture.”

There was also widespread agreement that ongoing professional learning about Al in
education is crucial. Educators stated that they want workshops, webinars, and teachers'

communities of practice on ethically, effectively, and inclusively using Al tools. T6 said:

“Create a platform where we can share lesson plans that use Grammarly, compare

strategies, and even discuss mistakes. We’re learning together.”

Surprisingly, some of the teachers also mentioned the morality of the situation and came
up with ways to ensure that students have the right to make decisions for themselves.
Among these were such measures as restricting the use of Grammarly to only creative
tasks in order to avoid stylistic standardization and asking students to think about how Al
had influenced their revision. A number of teachers have thus far been putting reflective
writing journals into practice in which students write down the ways they utilized

Grammarly, what they learned, and what they were in disagreement with. T9 could not
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help but say: "I request my pupils: What did Grammarly recommend? Did you agree?
Why or why not? This creates ownership." To sum up, teachers recognized that the
efficient use of Al by the students is not only an easy access matter. It requires a
comprehensive pedagogy that sees the Al feedback as a part of human facilitation, which,
in turn, develops digital and critical literacy and helps students become reflective, self-
regulated writers. These ideas form a concept of Al in teaching that is technologically

advanced, pedagogically focused, ethically sensitive, and students' rights-respecting.
3.3.6 Theme 6: Teachers’ Views on the Future Role of Al in Education

Initially, through the interviews, educators were asked to consider the broad impact of Al

on the future of the educational system.

While the research participants expressed different opinions on this issue, they all seemed
to agree that the use of Al tools would become indispensible in language teaching,
particularly in English as a Foreign Language (EFL), but these tools should not be used

as a replacement of human teachers.

A considerable number of instructors were against the idea that Artificial Intelligence
might replace human educators, and they gave one of their reasons as the fact that no
machine can simulate the emotional, ethical, and pedagogical aspects of the teaching

process. As T6 exemplified:

“Yes, Al can do a quick fix to a grammatically wrong sentence, but it is not able to ‘feel’
the story, understand why a student is bored, or explain the reasons why the student is

disengaged. Teaching is relating; it is more than just grammar.”

The study participants agreed that the Al-based technologies such as Grammarly and
other similar tools have become very powerful and advanced. They still, however, stress
that those kinds of innovations should only be allowed to facilitate human teacher-student
interaction rather than fully replacing it. Several interviewees commented on the unique
human abilities of educators to encourage learners, respond with empathy, and adjust

teaching to meet individual needs. As T11 exemplified:

“Al is great for the technical parts of the language. But what about the one who comforts

or encourages a student when he is lost and insecure? This is definitely the teacher’s job.”
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On the other hand, some of the interviewees expressed their worries that the school system
may become very dependent on Al in areas such as grading, giving feedback, and content
delivery. Those teachers warned that if such a dependence was established, it would result
in shallow learning, and at the same time, it would threaten the quality of classroom

talking and of students’ reflective thinking. T5 has noted:

“In a case where the implementation of Al for marking tasks becomes a norm, the
possibility for students to get rich and deep feedback from teachers will be reduced.

Besides, feedback should be considered as communication, not a decision.”

Every respondent was on the same page that AI might be the leading force of pedagogy,
in particular language pedagogy, when writing, editing, and revising works are involved.
Most of the teachers envisaged Al in the future as being completely integrated with the
EFL teaching methodology Al would not only be used for correction but also as a means

of facilitating inquiry, creativity, and learner independence.

Others proposed incorporating Al literacy courses in the English course so that students
can more effectively critically evaluate and responsibly use Al-recommended advice.
Others proposed creating Al features that are individually personalized for EFL learners,
as well as linguistically natural and culturally contextualized tools. In addition, teachers
promoted student independence, facilitating their application of Al and promoting
reflection and critical thinking rather than passive application of suggestions. As one

instructor described (T14):

“The future is not about replacing us with machines. It is about helping students work

with technology wisely, critically, creatively, and ethically.”

In short, the members stressed that its success would rest on how much, and with what
sense of responsibility, it was done. They demanded professional education, revised
curricula, and continuous discussion of the pedagogical and ethical aspects of Al
introduction so that technology complements and does not replace the role of humans in

education.
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3.3.7 Summary of Teacher Perceptions

The following table, see Appendix (L) presents teachers' dual perceptions on Al-aided
writing. Teachers reported improvements in grammar, punctuation, confidence, and
metalinguistic awareness as advantages. Teachers feared untrustworthy participation,
student dependency, and the limited efficacy of Al tools in addressing more essential

issues of writing, namely, creating content and creativity, as disadvantages.

3.3.8 Conclusion of the interviews

The qualitative data collected from interviews with teachers provide rich and in-depth
perceptions on how Arab EFL high school teachers in the Haifa District perceive and feel
about incorporating Al tools, specifically Grammarly, into their English language
teaching. These perceptions extend the quantitative findings by recording not just the
advantages of Al tools for enhancing grammar and writing skills but also the ethical,

pedagogical, and educational issues of their usage.

Teachers, quite frequently, termed artificial intelligence as an excellent tool for students
to develop their writing skills just on the surface level and get a very quick feedback
which makes the students more independent and motivated. Nonetheless, they expressed
their worries about the possibility of students' overdependence, unfortunate reduction of
their creativity, and the necessity of human guidance for the development of students'
deeper thinking skills. Also, among many other things discussed in the interviews, the
participants talked about the Al being a facilitator and not a replacer of the human
pedagogy. In addition, conforming to their statements, different teachers shared diverse
opinions regarding students' Al adaptability where attributes such as digital literacy,
motivation, and age were the most significant. The quantitative data exhibit a mostly
positive attitude of teachers towards Al writing proficiency and creative thinking though
the level of excitement changes depending on the teacher's situation. Qualitative
interviews also reflect these tendencies as educators often state that students who possess
certain digital skills and are self-motivated find Al-supported learning environments
easier. Nevertheless, they are at the same time concerned with the issue of over-
dependence on technology and integration that is pedagogically grounded. The
interviewed teachers explained this worrying aspect further by indicating that Al usage

should facilitate language learning, critical thinking, and creative skills rather than
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completing cognitive tasks for the students. Therefore, the qualitative data not only agree
with but also go beyond the quantitative findings to show that positive attitudes toward
Al can bring the best results if they are accompanied by reflective, context-sensitive

implementation.

3.3.9 Themes Summary Table

The following table provides a thematic overview of teachers' perceptions towards Al

integration into language teaching, in particular, for creativity, writing development, and

teaching practice.

Table (9)

Themes Summary Table

Theme

Description

Key Insights from Teachers

1. Perceptions of Al
in Education

2. Al and Creative
Thinking

3. Al and Writing
Skills
Development

4. Pedagogical and
Technological
Challenges

5. Teacher—Al
Collaboration

6. Recommendations
and Future
Directions

Explored teachers’
general attitudes toward
Al and its role in
classrooms.

Investigated whether Al
supports or limits
students’ originality and
idea generation.

Examined perceived
changes in students’
grammar, coherence,
vocabulary, and structure.

Identified barriers to
effective Al integration.

Explored teachers’ views
on Al as a co-teaching
partner.

Captured teachers’
suggestions for improving
Al use in schools.

Teachers viewed Al as applicable for
grammar correction and efficiency, but
cautioned against its overuse and lack of
emotional intelligence.

Responses were mixed: Some saw Al as
enhancing idea fluency; others feared it

encouraged imitation rather than
innovation.
Teachers reported improvements in

grammar and mechanics but noted
limited impact on deeper writing skills
like voice and critical analysis.

Challenges included inconsistent digital
structure, different school policies, lack
of training, and unequal student access
to devices and the internet.

Teachers supported the idea of Al
assisting with feedback and routine
tasks, but insisted on maintaining
teacher-led instruction for cognitive and
emotional development.

Emphasized the need for Al literacy in
the curriculum, ethical guidelines,
teacher training, and tools adapted for
EFL learners.
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3.3.10 A Mind Map of Teacher Perceptions on Al Tool Integration in EFL. Writing

Instruction

The following mind map illustrates the dominant views of teachers toward the use of Al
tools in EFL writing instruction. It provides a sense of the major themes that came out of

the interviews.

Figure (7)

A Mind Map of Teacher Perceptions on Al Tool Integration in EFL Writing Instruction
Improved Superficial
grammar engagement

and with suggestions
punctuation
Increased Overdependence
confidence | on Al-
and Teacher generated
independence 3 corrections
Perspectives
on Al Tools
Metalinguistic L"f"'ted support
awareness °rt°.°.rlte”t' d
and reflection SASHLVILY,al)
structure
= Lack of
Efﬁ(.:'?nt feedback on
revision :
UBBO idea development
PP and coherence

The mind map represents the different and opposite views of teachers on the use of Al
tools for teaching EFL writing. While some pointed out the use of Al for improving
grammar and organization, others doubted its effect on students' creativity and

independence. Besides, issues such as the use of Al balanced by teacher leadership, the
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limitation of the school building, and the moral aspects around the place of technology in
schools have been raised. These views are not intersecting but rather revealing the
ongoing conflict between teacher decision-making, educational technology, and real

learning contexts.
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Chapter Four

Discussion, Conclusion and Recommendations

This chapter recounts the evidence brought about by the experimental intervention,
questionnaire, and semi-structured interviews. This chapter will talk about the impact of
the work in connection with the research questions, objectives, and the literature

discussed in Chapter One.

The outcomes of this research provide feasible/realistic suggestions for teachers who
want to integrate Al writing instruction in a way that makes sense. Out of the various
instruments analyzed, Grammarly stood out to be the most effective as a supportive tool
during the process of paragraph development. It found its utmost usage when the students
were writing the body of the paragraph, a task where they are obliged to present their own

ideas, support them with logical reasoning, and explain them with relevant clarifications.

At this point, the feedback given by Grammarly to the students in real time can best serve
the students in that they can go on refining their expression, sentence cohesion can be
improved and the linking between ideas can be clarified. Immediate suggestions made by
the tool with respect to the structure, vocabulary, and tone keep a learner-text interaction

going whereby the student is enabled to identify his/her error and make logical changes.

With the help of a teacher, Grammarly gradually becomes not only a tool for corrections
but also a reflective learning partner that students become aware of their writing choices.
Using Grammarly in the classroom thus not only contributes to the accuracy of the
language but also to the creative independence of students, which allows them to express
their ideas in English in a logical and coherent way. The research relied on three main
instruments, each focusing on the impact of Al-assisted tools like Grammarly on the
students' English language acquisition and creative thinking abilities. The results of the
experiment were evaluated to find the extent to which the intervention has influenced
students' writing proficiency based on their grade, proficiency level, and gender. Later,
the responses to the questionnaire were also reviewed in order to reflect the views of
English teachers about the usage of Al in classes. These opinions included the role of Al
in enhancing writing skills and in developing creativity. Lastly, the interview qualitative

data were transcribed and analyzed to give a full description of the teachers' practices, the
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practical, and the pedagogical implications of Al use in classrooms. The mixed-methods
design utilized in this research offers a detailed and interconnected view of the study
results. It makes it possible to see the differences and similarities between teacher
perceptions and student performance, between quantitative and qualitative data, and

between theoretical expectations and classroom realities.

4.1 Comparative Analysis of the Current Study’s Findings and Relevant Literature

Studies

This chapter is a comparative analysis of the primary results of the research based on
three sources: the experimental outcome, teachers' questionnaires, and qualitative
interviews. Each table presents the level of support or comparison between the current
findings and the findings provided in previous studies on Al integration in language
learning, particularly writing development skills and creative thinking among English

language learners.

4.1.1 Experimental Findings

students than
A2-level
students

Table (10)
Experimental Findings
Expe.:rm.lental Suppm:tlng Cont.r asting Comment and APA Citation
Finding Studies Views
Significant (Kim & Kim, Tseng & These findings reinforce earlier
improvements in ~ 2022)Alotaibi Warschauer evidence about Grammarly’s
grammar, (2023) (2023) warn potential to enhance main
vocabulary, and against over- writing skills in EFL learners.
structure after reliance However, this shows that tool
using effectiveness depends on
Grammarly pedagogical scaffolding (Kim &
Kim, 2022); Tseng &
Warschauer, 2023).
Greater Chang et al. - The observed age-based
improvement (2024) variation supports Chang et al.’s
among 11th (2024) findings, suggesting
graders older students may be
compared to influenced by Al feedback more
10th graders effectively.
Higher gains (Fang, Xu, He, - These results suggest that
among Bl-level & Han, 2022) students with stronger baseline

proficiency benefit more from
Al feedback, confirming
previous research (Fang, Xu,
He, & Han, 2022).
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The findings summarized in Table (10) indicate improvements in grammar, vocabulary,
and writing structure following the implementation of the Grammarly tool. These results
are related to previous research on the effectiveness of Al-based feedback in developing
basic writing skills among EFL learners (Kim & Kim, 2022; Wu, et al., 2021). Greater
developments were observed among 11th-grade students compared to 10" graders, and
among learners at the B1 level relative to their A2 classmates. This suggests that basic
language ability and developmental maturity also have a moderating effect on the effect
of Al tools. Findings also emphasize pedagogical scaffolding, in that tool effectiveness is
seen to be dependent on rational integration in lesson settings. Grammarly's ideal
educational role is realized when implemented under teacher facilitation, as opposed to

being used as an independent technological intervention.

4.1.2 Questionnaire Findings

Table (11) see Appendix (P) gives the outcome of the questionnaire regarding the
perceptions of English teachers towards the application of Al, in this case, Grammarly,
and the extent to which it affects the writing and creativity of students. While some of the
teachers welcomed the fact that the tool helped enhance language and vocabulary
accuracy, their comments described divergent perceptions on its impact on creativity.
Some of the participants were concerned that over-reliance on Grammarly would
ultimately decrease students' ability to generate original ideas and limit creative thinking.
This is supported by literature warning that Al tools, when uncritically applied, may
encourage over-reliance and reduce independent thinking (Newton & Newton, 2020)
Tseng & Warschauer, 2023). However, a few responses indicated that Grammarly might
indirectly foster creativity through enabling students to get a command of the language
and thereby changing their focus from the language to the development of ideas. Those
mixed responses also suggest that the influence of the tool on creative thinking depends
not only on its features but also on the pedagogical setting in which it is introduced. The
results highlight the significance of guided integration, wherein the tool acts as a

complement to, rather than a replacement for, the creative cognitive processes.

Table (12) Appendix (P) summarizes the major themes from qualitative teacher
interviews. One of the most significant points raised by the teachers was the noticeable
enhancement of students' confidence and their readiness to take writing risks when Al

feedback was provided. This discovery is in line with the research that has been done
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previously and which has been cited by teachers in their interviews and which has been
done by Shi, Ding, & Choi in 2024 and Wu, et al., in 2021. Those studies emphasize the
energizing and motivational effects of Al in students who are in a low-risk learning
environment and are feedback rich. However, the participant teachers in this study were
unanimous in their opinion that teachers' involvement is indispensable for interpreting
Al-generated suggestions, thus emphasizing the role of human mediation that cannot be
taken over by Al. Participant teachers held opposing views on the effect of Grammarly
on students’ creativity: one group of teachers believed that it limited the students, while
another group saw the instrument as a supporter that provided a framework for the
original expression. This tension forms the academic controversy and the need for in-
depth research in this field. It is mentioned in the interview evidence that the secret to the
successful integration of Al is not the tool itself but the way it is used in an adaptive and

mindful pedagogical environment.

The three tables' findings present a reflective optimistic view of the use of Al tools in the
language learning process. The results derived from both quantitative and qualitative data
sources depict that Grammarly may be instrumental in the enhancement of writing skills

and, in some instances, it could be a facilitator of innovative interaction.

However, the research also illuminates important mediating factors, including student
age, level of proficiency, and teacher interpretation, which build the educational effects
of Al applications. These findings form the basis for the need to approach Al-facilitated
learning as an activity of pedagogy and not a static or essential strategy demanding little
change or thoughtful consideration. The evidence in this work offers empirical
confirmation of a professionally oriented, human-centered model of Al integration in

English instruction.

4.2 Discussion of the pre- and post

In general, the results demonstrate a positive effect of Grammarly Al on students' writing
proficiency. Students in both grade levels showed significant improvements in grammar,
vocabulary, and structure following the intervention. A main grade-level effect was
observed, as 11th-grade students showed greater improvements than 10th-grade students.

This difference may be attributed to the developmental gap between the two groups, as
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older students may possess higher metalinguistic awareness and thus respond more

effectively to automated feedback mechanisms.

The data, quite interestingly, disclose gender-dependent differences. In the case of 10th-
grade students, both male and female participants showed similar levels of improvement.
Nevertheless, the situation is such that in the 11th-grade group, male students gained more
than their female counterparts. The difference, therefore, might not necessarily indicate
that Grammarly Al is less effective for females, but it could be that 11th-grade females
had higher writing proficiency even before the intervention. It is quite possible that a
"ceiling effect" has taken place where male students simply showed more measurable

gains because they had more room for improvement.

Concerning initial proficiency levels, the analysis conducted showed that Grammarly Al
writing proficiency improvements were similar for students with low, medium, and high
baseline performance. This result implies that the instrument is a good fit for students
with different language proficiency levels, and it is also a good support for teachers to
use it in mixed-ability classroom settings. Moreover, the lack of interaction effects
between baseline proficiency and writing gains is further evidence that the positive effects
of Al-enhanced feedback are available to most students and not only to a certain

subgroup.

4.3 Discussion of the questionnaire

The data gathered from the survey highlight that the opinion of Arab EFL teachers is
positive in principle regarding the use of Al tools for teaching English. Still, they are
related to demographic and professional variables differences, mainly gender, teaching

experience, and prior exposure to an Al-related training program.

The gender-related patterns showed that the differences were indirect but essential.
Generally, both male and female teachers were supportive of Al integration, but female
participants (58.7% of the sample) seemed to be more reserved in their statements,
particularly when they were asked about the effect of Al on the creative thinking of
students. The caution women showed in their answers was most evident in their
disagreement with the statements in Items 17 ("Al limits the learner's ability to produce
original ideas') and 23 ('Al tools reduce students' opportunity to express their voice'),

respectively, where disagreement dominated. Even if there were no gender-based
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statistical differences, the overall pattern indicates that female teachers may have more
concerns regarding the standardization of student expression and the possibility of voice
and authenticity being affected. This aspect can be explained by gendered pedagogical
approaches or higher sensitivity to affective and cognitive development, as cited in

research about educational technology adoption (Teo, 2011).

On top of that, the variable of teaching experience also had a say in the formation of the
attitudes. Teachers with more than ten years of work experience (44.5% of the sample)
were more inclined to voice their skepticism concerning the extension of Al tools use in
the curriculum. On the other hand, those with fewer years of experience, especially in the
3—10-years range, were more likely to say that Grammarly had a positive impact on the
writing skill development. This may be an indication of generational differences in the
use of digital tools or different professional priorities: the more experienced educators
might advocate for pedagogical depth and be wary of overusing the technology, whereas
the less experienced teachers might consider Al as a classroom assistant that lightens their

workload and supports the struggling students.

The effect of previously trained Al was eventually the main factor that influenced the
outcome. Educators who had acquired three or more Al-related courses (39.1% of the
sample) were more at ease in questioning Al’s influence, whether it was a positive or a
negative one. Such individuals were highly probable to firmly agree that Al technology
contributes to improving one’s grammatical accuracy, vocabulary, and overall writing
quality (Items 24-30), especially Item 25 (“Al tools help students' grammatical
accuracy”’) which had a relatively high average (M = 3.71). Meanwhile, teachers who had
never been trained in Al (13%) mostly had uncertain or neutral opinions. This difference
between the two groups clearly sheds light on how crucial PD is in developing well-

informed perceptions.

Moreover, teachers who regularly utilize apps like ChatGPT and Grammarly are most
likely to perceive Al as a valuable and time-saving resource in the teaching process.
Contrarily, the significantly higher percentage of users for ChatGPT (84.7%) over
Grammarly (41.3%) may indicate that there are some factors relating to the preference of
tools that affect the teaching direction. While a generative tool like ChatGPT is seen as a

means to support students' exploratory thinking, Grammarly being a tool focused on
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correctness and mechanics, thereby, intensifies the contradiction found in teachers'

attitudes toward writing versus creativity.

The responses of the participants to the questions 17-23 in the survey reveal the
perception of Arabic-speaking EFL teachers regarding the use of Al tools in the creative
development of students. Their answers show a mixture of anxiety, partial agreement, and
uncertainty, which indicates that the participants had a generally cautious attitude towards

the impact of Al on creativity.

The statement 18 ("Al tools weaken students' ability to create unique expressions") got
the lowest average (M = 1.88), as 64% of the respondents who marked either "disagree"
or "strongly disagree" counted that Al tools usage might not lead to students generating
creative thinking in the future. Educators appeared to be particularly worried about the
scenario where such tools not only make things fairer but also reduce originality,

especially when students are using them passively or overly depending on them.

In the same vein, Items 21 ("Al-generated suggestions limit imagination") and 22 ("Al
tools suppress independent idea generation") had relatively low mean scores (M = 2.77
and 2.34, respectively), which are consistent with a large number of teachers who think
that Al tools are not a source for new ideas or being an independent expression. These
insights unveil the distinctions between the internal creativity domain, and the next

analysis might determine which aspects of creativity teachers see as the most vulnerable.

The trend, nevertheless, was not wholly unfavorable. Item 20 ("Al tools help students
organize their thoughts") had a fairly good average (M = 3.53), so a few teachers might
be recognizing the organizational aspect of Al tools, particularly in the students' field of
developing or clarifying their ideas. Thirty-eight percent of the respondents selected
"agree," indicating that even if creativity as a more profound concept could be affected,
certain aspects of idea management and expression might still be somewhat positively

impacted by Al assistance.

In general, the findings of this section disclose that Al-based writing assistants like
Grammarly may be beneficial in helping students with the structure and flow of their
writing. However, these tools are not typically regarded as ones that organically invite or

stimulate creative thinking or expression. The teachers' words suggest that the
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phenomenon of creativity is outside the reach of machines and its growth still depends
largely on proper human guidance, authentic engagement, and reflective learning. Future
research should take into account not only the perceptions but also performance-based
indicators to determine if students using Al have different creative profiles than those

who use conventional tools.

The final section of the questionnaire (queries 31 and 32) revolved around educators'
propositions regarding the prospective employment of Al instruments in English
teaching. The findings of this part convey that the respondents, while considering Al
integration in teaching, exhibited caution as well as restraint. The idea of giving up
completely on the further use of AI was nowhere to be seen, yet, similarly, there was no

enthusiasm for its role to be advanced in the English curriculum.

Item 31 ("I recommend integrating Al tools formally into the curriculum") was the lowest
scorer with just a 3.07 mean. Most noteworthy is the fact that 62.0% of the respondents
selected the neutral midpoint (option 3). This, in turn, proposes that the biggest number
of teachers are still not quite sure or even a little bit hesitant to give their approval to the
use of Al tools at the curricular level. Likewise, the statement in item 32 ("Al should play
a larger role in English instruction") was rated 3.32 on average with most of the answers
being either moderate agreement or neutrality (29.3% chose option 3; 27.1% chose option
4). These results uncover a concealed conflict behind the fagade: numerous teachers admit
the usefulness of Al in the process of writing skill enhancement, which is clear from the
previous parts of the questionnaire, while at the same time, they hesitate to support the

formal or systemic implementation of Al

The doubt whether the teachers can handle the instructional and institutional aspects of
such tools might be reflected in their hesitation to use them. They might be thinking about
how AI can be integrated into the existing curricula, what kind of professional
development would be needed, or how to ensure that all students have equal access. The
fact that most answers are neutral suggests that even though Al is being used informally
and on an experimental basis in the classroom, its future as a regular part of English

education is still uncertain for the majority of teachers.

To sum up, teachers are rather cautious than confident when they express their views

about the use of Al tools in the future. This calls for a continuous interaction with teachers
109



through training sessions, conversations, and joint policy-making in order to help them
understand ways in which Al can be integrated in a meaningful and ethical manner into
English language teaching. Additionally, subsequent research could involve in-depth
qualitative investigation of reasons for neutrality and how certain measures (e.g., hands-

on workshops or pilot programs) could change these views.

4.4 Discussion of interviews

The qualitative data from the semi-structured interviews of Arab EFL high school
teachers in Haifa District have given an in-depth and detailed picture of how
educationalists perceive and feel the application of Al-based tools, especially the use of
Grammarly, in the classroom. These revelations serve as a follow-up to the questionnaire
findings by explaining more explicitly the trends that have been observed quantitatively
and making significant contributions to both the research questions and the objectives of

the study.

In most cases, teachers seemed to hold a favorable view of Al tools and mainly through
the lens of the facilities these tools provide for the giving of an immediate feedback, thus
student confidence gets to be raised and motivation particularly in the areas of grammar
and vocabulary is further enhanced. A number of teachers even went to the extent of
characterizing Grammarly as a "support system" that enabled revision by the students
themselves and thus it was a means of fostering more writing ownership among them.
This therefore is in line with the first two Rout research objectives and cohabit with the
theory that Al can be of considerable assistance in bringing about surface-level writing

improvements.

The limitation points that were added by the interviews pointed toward the deficiency of
teachers in deep areas of writing development such as idea generation, coherence, and
elaborative skills of the argumentative type while they were using Grammarly. The fact
stated by the teachers was that while Grammarly may be correcting 'how' changes, it
hardly ever 'why.' Upon further explanation, one of the teachers said, "It is Grammarly
that rectifies the sentence, but the teaching comes in by the student learning how to put
together an argument." An implication was drawn from that statement pointing out that
Al applications might only be able to autonomously develop extensive writing skills to

the level that they have to rely on teacher facilitation."
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Creativity turned out to be a complicated matter. Educators had mixed beliefs about Al
some suggested that the tool eased the mental burden and in that way, the student got the
freedom to be daring in linguistic usage. Whereas the others cautioned that it was limiting
the development of student voice and thus uniqueness was being restricted and that the
most common phrase was that students were "writing to conciliate the AL" which is
strongly correlated with Research Questions 4 and 5. Besides the pedagogical issues
raised, the respondents revealed structural and institutional concerns as a result of their
participation in the interviews. Among the barriers to teachers’ adoption of technology
were reported by them as unequal access to technology, lack of sufficient training, and

technical problems (e.g., the web's unreliability or lack of available computer labs).

Some reported that older teachers were more resistant to Al use out of fear of loss of
control or job displacement. These are repeated in Research Questions 6, 9, and 10 and
suggest that successful Al integration cannot rely on the presence of technology but also

requires systemic investment, teacher support, and thoughtful curriculum planning.

In spite of these fears, teachers preferred to stress that Al must be viewed as a supporting
mechanism, not replacing the teacher. The most powerful message from interviews was
one of balance: implement Al to support mechanics but leave room for human critique,
debate, and creativity. Teachers suggested precise ethical Al usage standards, school-
level infrastructure investments, and teacher training serving and equipping teachers and

students to use Al well and critically.

4.5 Conclusions

The combined findings from the experimental intervention, teacher questionnaire, and
semi-structured interviews provide a coherent and convergent understanding of the effect
of Al-facilitated tools, specifically Grammarly, on English language teaching in Arab
secondary schools. Although the components used different methods to explore the
phenomenon, it was still possible to identify clear convergent patterns from them. These
patterns not only confirm the study’s mixed-methods design but also enhance the overall

interpretive framework.

Experimental data have shown that the use of Grammarly has significantly improved the
students’ writing skills in terms of grammar, vocabulary, and structural organization. The

improvements have been demonstrated at different proficiency levels, however, the
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greatest effect has been seen in 11th-grade male students. Besides that, teacher interviews
provided qualitative insights which supported these quantitative results as all the
participants acknowledged that the use of Grammarly helped them to achieve surface-
level accuracy in writing and also gave the power to the learners, especially those who
were less-achieved students. In sum, the findings lead to the first and second research
objectives, thus proving that the use of Grammarly as an instrument in teaching writing
skills is very effective and hence a positive answer to Research Questions 1-3 has been

given.

Results from the teacher questionnaire depicted that, in general, teachers had positive
views about the role of Al in writing as a process and saw it as a supporting tool especially
in grammar and vocabulary. Nevertheless, the data from the questionnaire and the
interviews showed that there were still persistent worries regarding the AI’s negative
impact on creativity. According to the teachers, the Al-supported tools lack the capacity
to generate the user's originality and authentic expression. In particular, the concerns of
Al effect on creativity were most commonly expressed by experienced teachers and those
who were already familiar with Al tools, thus the contact for these teachers intensifies
their knowledge not only about the advantages but also the disadvantages of technology.
These findings speak directly to Research Questions 4, 5, and 7, and contribute to
Objectives 4 and 5 by revealing educators’ views of Al as a thinking facilitator that can

also limit creativity.

Besides that, interviews have revealed various educational and institutional challenges,
such as unequal access to technology, over-dependence on automated suggestions, and
resistance by teachers who are not confident with technology. These problems are linked
to Research Questions 6, 9, and 10 and Objectives 6, 7, and 8 in that they indicate the
structural and human factors that limit the use of Al and emphasize the need for

professional development and systemic support.

In brief, the triangulation of data sources provides support for the conclusions drawn in
the study and attest to the effective addressing of the research questions by the study. This
research has fulfilled its objective: to probe the influence of Al tools on students’ writing
skills, creative thinking, and teachers’ perceptions of their pedagogical implications. The

results are an extensive and solid contribution to the field of Al in education supported
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by both empirical evidence and interpretive depth. They are indicative that Al
technologies can bring about a revolutionary change in language learning; however, the
conditions for their successful use are the presence of well-thought-out pedagogical

guidance, equal access, and critical oversight.

Follow-up research should extend this work by using validated instruments to directly
assess creative outcomes as well as by studying the long-term cognitive and curricular

effects of Al use among diverse student groups.

4.6 Recommendations

This study’s results are a strong confirmation of the successful use of Al tools such as
Grammarly for students’ writing improvement; besides, they raise a large pedagogical
discussion about the necessity of Al changing the teaching-learning process drastically.
A compelling argument is that Al, as one of its subfields, when used in the right way,
does not eliminate the need for the teacher, rather it changes the role of the teacher, the
curriculum, and the student in an educational interaction which is more dynamic, flexible,

and focused on human factors.
4.6.1 To Curriculum Designers

Curriculum designers are advised to:

1. Include Al literacy as part of the English curricula. Students must be provided with
the information and moral understanding that they are able to use Al tools in a correct

and helpful way in writing, creativity, and communication.

2. Develop adaptable curricula that mix conventional and Al-assisted teaching methods.
Curriculum should be shifting towards the adaptable models which are able to accept
technological innovations and at the same time stimulate creativity, collaboration,

and problem-solving skills.
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4.6.2 To Teachers and Teacher Educators

Teachers are advised to:

Reconceptualize their instructional roles in the age of AIl. As a smart assistant,
Artificial Intelligence is to be seen by teachers. Al can be the most supportive tool in
the areas of instructional design, feedback, and differentiation. Purposefully, by
integrating Al tools, they can move out of the mechanical correction and
administrative routines into higher-order teaching tasks such as facilitating critical
thinking, creativity, and reflection. Besides, teachers are invited to use Grammarly
as a handy tool in the writing process, especially the second stage, body paragraph,
which is the students' expression of opinion, giving reasons, and including examples.
At this moment, using Grammarly helps students not only in structure, coherence,

and language accuracy but also in giving them the freedom of their ideas.

Engage in continuous professional development centered on pedagogical
transformation. It is best for teachers to enroll in training, which focuses on the usage
of Al tools and the impact of AI on teaching philosophy, lesson design, and

assessment practices.

4.6.3 To Policymakers and Educational Leaders

Policymakers and Educational Leaders are advised to:

1.

Reposition Al as a system-changing concept rather than a simple application: Policy
akers should realize that giving education to children is not only about teaching them
the skills that will be needed in the future which is already known, but it is rather
about enabling them to develop and even make new futures which are still unknown.
The incorporation of Artificial Intelligence should not be considered just as one more
"add-on" but rather as a revolutionary instrument that impels the whole educational
system to be more adaptable, to facilitate the individualization of learning and to

ensure that the system is fair to all students.

Provide for fair access to and the ethical use of Al in education: Equity should be
turned into both a moral and pedagogical priority. It entails supplying the right
infrastructure, continuous training, and well-defined ethical principles that ensure
that all students, irrespective of their socioeconomic background, have the possibility

to make use of Al tools in a creative and responsible way. Educational leaders should
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reimagine schools as hubs of innovation, empathy, and multilingual creativity, where

technology is a tool that facilitates inclusion, rather than a cause of division.

4.7 Future Studies

1. Expand the research scope and methodology to include diverse contexts and

variables:

Future studies can compare the views of teachers and the performance of students in
public and private schools in order to find out how Al tools use is affected by the
socio-economic conditions, the availability of institutional resources and the
flexibility of the curriculum. Experimental designs with pre- and post-tests and
control groups can give more exact measures of the influence of Al-assisted
instruction on writing proficiency and creative thinking. Besides that, different
proficiency levels (low, average, and high achievers) and grade levels, e.g., 12th
graders, can be included, to have more detailed comparative analyses concerning

cognitive maturity and familiarity with academic standards.

2. Broaden the tools, measures, and duration of Al-based interventions:

Future research might use worldwide creative thinking measurements, like the
Torrance Tests of Creative Thinking (TTCT) or the Evaluation of Potential Creativity
(EPoC), to delve deeper into the connection between Al tools, creativity, and
academic writing performance. By simply lengthening the intervention periods, the
researchers would be able to see the students' development of metacognitive habits

and their growing writing autonomy much more profoundly.

Moreover, experiments could be designed to analyze the impact of various generative Al
tools such as ChatGPT and Magic School if used separately, together, or in comparison
with Grammarly, thereby identifying the technological features that most effectively lead

to the creative process.
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Appendices
Appendix (A)
Teacher Questionnaire

Integration of Al in Teaching
Dear Teacher,

Thank you for taking the time to participate in this critical study. This questionnaire
explores your perceptions of using artificial intelligence (AI) tools to enhance students'
creative thinking and writing skills. Your insights are critical for advancing research in

this field and will contribute significantly to understanding how Al impacts education.

Your responses will remain confidential, and all data will be used for academic purposes.

This questionnaire should take a few minutes to complete.

Your input will provide invaluable information for this study, and I greatly appreciate

your honesty and cooperation.

Sincerely,

Areen Jabarin- PhD student
Advisors: Dr. Fawaz Agel, Dr. Alam Musa
Sectionl : Demographic and Professional Background

1. Gender:
Male
female

2. Age:
20-30
31-40
41-50

+51
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3. Educational level

Bachelor's degree

Master's degree

Doctoral degree

4. Years of teaching experience
Less than 3 years

3-5 years

6-10 years

More than 10 years

5- The classes I teach

10t

11t

12

All of the above

6- Number of Al training courses I have attended
None

1-2 courses

3-5 courses

More than five courses
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Section 2: Familiarity with Al tools
Rate your agreement with the following statements.

Note that: 1- Strongly disagree 2- disagree 3- Neutral 4- Agree 5- Strongly

agree.

7- I am familiar with Al tools in education (e.g., Grammarly, Gemini, ChatGPT,
Magic School)

1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree

8- I regularly incorporate Al tools into my teaching practices (e.g., lesson planning,
grading, or student support)

1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree

9- What types of Al writing tools do you commonly use to support students in
improving their writing quality, particularly in content and organization?

1. Quillpot

2. ChatGPT

3. Grammarly

4. Magicschool
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Section 3: Teachers' Perceptions of Integrating Al in Teaching
Rate your agreement with the following statements.

Note that: 1- Strongly disagree 2- disagree 3- Neutral 4- Agree 5- Strongly
agree.

10- Al tools significantly enhance the quality and effectiveness of teaching practices.
1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree

11- AI tools improve students’ overall learning outcomes.
1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree

12- Al tools simplify complex tasks for students, such as providing ideas for
writing.

1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree
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13. Al tools encourage students to generate innovative and original ideas in their

writing.
1. Strongly Disagree
2. Disagree
3. Neutral
4. Agree
5. Strongly agree
14. The use of Al tools limits students' ability to experiment with unique language
and creative storytelling techniques.
1. Strongly Disagree
2. Disagree
3. Neutral
4. Agree

5. Strongly agree

15. Al tools enable students to explore topics in greater depth.
1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree

16- Al tools positively affect students' ability to explore alternative perspectives.
1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree
126



Section 4: Impact of Al on Students' Creative Thinking
Rate your agreement with the following statements.

Note that: 1- Strongly disagree 2- disagree 3- Neutral 4- Agree 5- Strongly agree.

17-Al tools significantly improve aspects of creative thinking in general?
1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree

18. Students rely too much on Al tools instead of developing creative thinking skills.
1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree

19. I always encourage my students to use Al tools for creative tasks.
1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree

20. Al tools improve students’ ability to refine and organize creative ideas.
1. Strongly Disagree

2. Disagree
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3. Neutral

4. Agree

5. Strongly agree

21. The use of Al tools reduces students' opportunities to think independently and
creatively.

1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree

22. Al tools influence how effectively students brainstorm and generate new ideas.
1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree

23. Al tools positively affect students' ability to organize creative ideas logically.
1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree
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Section 5: The Impact of AI Tools on the Writing Skills of Students
Rate your agreement with the following statements.

Note that: 1- Strongly disagree 2- disagree 3- Neutral 4- Agree 5- Strongly
agree.

24. Al tools significantly improve the content quality of students' writing

1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree

25. Al tools are effective in enhancing the organization of students' written work.
1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree

26. Al tools assist students in generating ideas and encourage creativity in their

writing

1. Strongly Disagree
2. Disagree

3. Neutral

4. Agree

5. Strongly agree
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27. The use of Al tools positively impacts students' ability to generate coherent and

well-structured arguments in their writing.
1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree

28. Al tools positively affect students' originality and uniqueness of writing.
1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree

29. Al tools increase students' motivation and engagement in the writing process.
1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree

30. Long-term use of Al writing tools enhances students' ability to produce high-
quality written work independently.

1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree
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Section 6: Recommendations and Future Use

31. Al tools should be integrated into the curriculum to the extent of

High

Moderate

Low

32. The role of Al tools in the future of education will be central to teaching and
learning

1. Strongly Disagree

2. Disagree

3. Neutral

4. Agree

5. Strongly agree

33. As a teacher, my concerns regarding the ethical implications of Al in education
are ...

Link for the questionnaire:

https://docs.google.com/forms/d/e/1FAIpQLSTfHv8qu6hk4yIHRQl6bpSxWIMTzwHvhx

mLDwZzc7yJevhF7Vg/viewform?usp=header
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https://docs.google.com/forms/d/e/1FAIpQLSfHv8qu6hk4yIHRQl6bpSxWlMTzwHvhxmLDwZzc7yJevhF7Vg/viewform?usp=header

Appendix (B)

Questionnaire Item Mapping Table

Questionnaire Item Construct Mapped to Mapped to
Research Research

Objective(s) Question(s)

Q7 Familiarity with Al Objective 4 RQ4, RQ6

Q8 Al Use in Practice Objective 4, 6 RQ4, RQ6, RQ10

Q9 Types of Al Used Objective 4 RQ4

Q10-Q12 Perception of Al in Objective 4 RQ4, RQ6

Teaching
Q13-Q16 Al & Creativity Objective 5 RQS5, RQ7
Q17-Q23 Impact of Al on Objective 5 RQ5, RQ7
Creative Thinking
Q24-Q30 Al and Writing Objective 1, 2, 3 RQI1, RQ2, RQ3
Proficiency
Q31-Q33 Future Use and Ethics Objective 6, 7 RQ6, RQY, RQ10
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Appendix C
Questionnaire Jurors

The following experts participated in reviewing and validating the questionnaire used in
this study. Their academic and professional expertise contributed to ensuring the

instrument’s clarity, relevance, and alignment with the study's objectives.

Name Academic Rank
Dr. Khaled Abduljaleel Dweikat PhD
Dr. Waleed Salameh PhD
Dr. Nidal Jayousi PhD
Dr. Majdi Hanawi PhD
Dr. Abdulkarem Ighbariya PhD
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Statistical Tables from Questionnaire, Pre and Post-test Analysis

Appendix D

Construct validity analysis — Stepwise regression

Model Summary
Std. Change Statistics
R Error of
Mo Squar Adjusted the R Square Sig. F
del R e R Square Estimate Change F Change dfl df2 Change
1 .889* 791 789 6.34861 791 340.438 1 90 .000
2 966> 933 931 3.61460 142 188.638 1 89 .000
3 .983¢  .966 .965 2.58896 .033 85.485 1 88 .000
4 9944 987 987 1.60241 .021 142.714 1 87 .000
5 1.000 1.000  1.000 .00000 .013 1994870403835680.500 1 86 .000
a. Predictors: (Constant), s3_Sum
b. Predictors: (Constant), s3 Sum, s5_Sum
c. Predictors: (Constant), s3_Sum, s5 Sum, s4 Sum
d. Predictors: (Constant), s3_Sum, s5 Sum, s4 Sum, s2_Sum
e. Predictors: (Constant), s3_Sum, s5 Sum, s4 Sum, s2_Sum, s6_Sum
ANOVA*
Model Sum of Squares df Mean Square F Sig.
1 Regression 13721.305 1 13721.305 340.438 .000°
Residual 3627.434 90 40.305
Total 17348.739 91
2 Regression 16185.923 2 8092.962 619.422 .000¢
Residual 1162.816 89 13.065
Total 17348.739 91
3 Regression 16758.902 3 5586.301 833.440 .000¢
Residual 589.838 88 6.703
Total 17348.739 91
4 Regression 17125.349 4 4281.337 1667.379 .000¢
Residual 223.390 87 2.568
Total 17348.739 91
5 Regression 17348.739 5 3469.748 g
Residual .000 86 .000
Total 17348.739 91

a. Dependent Variable: Total Sum
b. Predictors: (Constant), s3_Sum

c. Predictors: (Constant), s3_Sum, s5_Sum

d. Predictors: (Constant), s3_Sum, s5_Sum, s4 Sum
e. Predictors: (Constant), s3_Sum, s5 Sum, s4 Sum, s2_Sum
f. Predictors: (Constant), s3_Sum, s5 Sum, s4 Sum, s2_Sum, s6 Sum

134



Coefficients?®

Unstandardized Standardized

Coefficients Coefficients Collinearity Statistics

Model B Std. Error Beta t Sig.  Tolerance  VIF

L Constant) 17.330 3.526 4914 .000
i3_Sum 2.644 .143 .889 18.451 .000 1.000 1.000

) Constant) 10.766 2.064 5.216 .000
i3_Sum 1.666 .108 .560 15.380 .000 .567 1.762
i5_Sum 1.269 .092 .500 13.735 .000 .567 1.762

; Constant) 6.430 1.551 4.146 .000
i3_Sum 1.243 .090 418 13.815 .000 421 2.373
i5_Sum 1.042 .071 411 14.767 .000 499 2.004
4 Sum 993 .107 279 9.246 .000 424 2.358

b Constant) 1.752 1.037 1.690 .095
i3_Sum 977 .060 329 16.287 .000 363 2.752
i5_Sum 1.085 .044 428 24.757 .000 496 2.018
4_Sum 1.079 .067 303 16.137 .000 419 2.386
2 Sum 1.231 .103 .160 11.946 .000 .830 1.204

; Constant) 7.994E-15 .000 .000 1.000
i3_Sum 1.000 .000 336 83911577.847 .000 363 2.757
i5_Sum 1.000 .000 394 112535868.195  .000 475 2.105
4 Sum 1.000 .000 281 74791477.672 .000 413 2424
2 Sum 1.000 .000 130 47526205.528 .000 185 1.274
i6_Sum 1.000 .000 127 46998436.594 .000 793 1.261

1. Dependent Variable: Total Sum
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Between pre-post for each variable, separate for grade - T-Test

Paired Samples Statistics

Grade Mean N Std. Deviation = Std. Error Mean
10th Pair 1  Pre Spelling 4.4483 29 1.21262 22518
Post_Spelling 2.2414 29 1.27210 23622
Pair2  Pre Grammar 5.1034 29 1.69758 31523
Post Grammar 4.2414 29 1.27210 23622
Pair3  Pre Vocab 3.3448 29 1.34366 .24951
Post Vocab 3.2414 29 1.27210 23622
Pair4  Pre Punct 2.4828 29 1.21363 22537
Post Punct 3.2414 29 1.27210 23622
Pair5 Pre Opening 6.2414 29 .83045 15421
Post Opening 5.7931 29 1.20651 22404
Pair6 Pre Body 11.6552 29 2.31880 43059
Post Body 23.8966 29 3.73540 .69365
Pair7 Pre Conc 4.9310 29 1.25160 23242
Post Conc 6.2414 29 1.64002 30454
Pair8 Pre TotalScore 57.1552 29 10.62183 1.97242
Post TotalScore 66.5172 29 11.09254 2.05983
11th Pair1  Pre Spelling 3.6333 30 1.51960 27744
Post_Spelling .5000 30 .82001 14971
Pair2  Pre Grammar 4.1667 30 1.87696 .34268
Post Grammar 1.7000 30 .87691 .16010
Pair3  Pre Vocab 3.0000 30 1.17444 21442
Post Vocab 1.0000 30 718784 .14384
Pair4  Pre Punct 2.0333 30 .99943 18247
Post Punct 1.3000 30 .59596 .10881
Pair5 Pre Opening 7.1667 30 1.01992 18621
Post_Opening 7.6667 30 1.06134 19377
Pair6  Pre Body 13.2333 30 1.77499 32407
Post Body 28.1667 30 3.58236 .65405
Pair7 Pre Conc 5.9000 30 99481 .18163
Post Conc 8.3000 30 1.17884 21523
Pair8 Pre TotalScore 65.6667 30 9.18989 1.67784
Post TotalScore 78.6667 30 10.25648 1.87257
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Appendix (E)

Demographic and professional characteristics of the participants (N=30)

Participants characteristics | N \ %

Gender

Male 31 33.7%

Female 61 66.3%
Age

20-30 years 25 27.2%

31-40 years 29 31.5%

41-50 years 28 30.4%

51+ years 10 10.9%
Education Level

Bachelor's degree (BA) 19 20.7%

Master's degree (MA) 64 69.6%

Doctoral degree (PhD) 9 9.8%
Years of teaching experience

<3 years 8 8.7%

3-5 years 7 7.6%

6-10 years 34 37%

>10 years 43 46.7%
Taught grades

10" grade 18 19.6%

11" grade 16 17.4%

12 grade 4 4.3%

All of the above 54 58.7%
Number of Al training courses

None 13 14.1%

1-2 courses 43 46.7%

3-5 courses 26 28.3%

>3 courses 10 10.9%
Types of Al writing tools used to improve students’ writing
Quillbot 10 10.87%
ChatGPT 79 85.87%
Grammarly 41 44.6%
MagicSchool 37 40.2%
Other 4 4.35%
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Appendix (F)
Interview Questions

Background Information:

I- Can you describe your teaching background and any experience you have with

integrating Al tools into your educational practices?
Perceptions of Al Tools in Education:

2- What are your general perceptions of the role of Al tools in education? How do you

feel they have influenced teaching and learning in your context?
Impact of Al on Creative Thinking:

3- How do you perceive the impact of Al tools on students' creative thinking skills,

particularly in terms of enhancing originality and innovative expression?
Impact of Al on Students' Writing Skills:

4- In your opinion, how do Al tools affect students' academic outcomes, particularly in
areas like writing skills, critical thinking, and idea generation? Could you share examples

from your teaching experience?
Challenges in AI Integration:

5- What challenges do teachers face when incorporating Al tools into their teaching, both

in terms of pedagogy and student learning outcomes?
Recommendations and Future Use:

6- In your opinion, do you think AI has the potential to replace human teachers in the

future, or will it continue to serve as a complementary tool in education?

7- Based on your experience, what recommendations would you make for integrating Al
tools more effectively into teaching practices? What changes or improvements would you

like to see in the future?
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Appendix (G)

Google Form — Questionnaire

Questions  Responses @ Settings

Integration of Al in Teaching

B I U & X

Dear Teacher,

Thank you for taking the time to participate in this critical study. This questionnaire explores your perceptions
of using artificial intelligence (Al) tools to enhance students' creative thinking and writing skills. Your insights
are critical for advancing research in this field and will contribute significantly to understanding how Al impacts
education.

Your responses will remain confidential, and all data will be used for academic purposes. This questionnaire
should take a few minutes to complete.

Your input will provide invaluable information for this study, and | greatly appreciate your honesty and
cooperation.

Sincerely,
Areen Jabarin- PhD student

Advisors: Dr. Fawaz Agel , Dr. Alam Musa
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Section 4: Impact of Al on Students’ Creative Thinking

Rate your agreement for the following statements
Mote that: 1- Strongly disagree  2- disagree  3- Neutral 4- Agree 5- Strongly agree

17. Al tools significantly improve aspects of creative thinking in general? *

Strongly disagree J ( L Strongly agree

18. Students rely too much on Al tools instead of developing creative thinking skills. *

1 2 3 4 5
Strongly disagree p— p— p— p— Strongly agree
19. | always encourage my students to use Al tools for creative tasks?
1 2 3 4 5
Strongly disagree L L Strongly agree

20. Al tools improve students’ ability to refine and organize creative ideas. *
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Appendix (H)
Sample Size Estimation — Questionnaire

Sample Size Estimation

According to the Ministry of Education, there are 19,000 English teachers (as of the 26th
of November, 2024; 2024 ,n°1). The estimated distribution of teachers in the country is
the following: Elementary: ~40%, Middle school: ~30%, High school: ~30%. Under this
assumed distribution, the number of High school English teachers is roughly ~5700
teachers. Given that Arabs represent 21% of the entire population, and under the
assumption that the same proportion is proper for Arab high school English teachers, their

estimated number would be around 1200 teachers.

The total population is roughly 9.8 million, 1.13 million reside within the Haifa district,
making up 11.6% of the entire population. 25% of Haifa district residents are Arab, as
282500 Arabs are living in the Haifa district. 282500 of 2.1 million make up 13.45% of
all Arabs in the country. If the same proportion applies for the percentage of Arab high
school English teachers, the entire population of Arab English high school teachers within

the Haifa district, there would be ~165 teachers in estimation.

For estimating the minimal sample size needed for an adequate representation of the entire
population of Arab English high school teachers within the Haifa district, we applied
Gaiger’s (1984) equation:

"= N X Z% xp(1-p)
e2 x(N-1)+ Z2 xp(1-p)

For calculating the sample size (n), I entered the following values:
N (total population) = 165

p (estimated proportion of the population) = 0.5

e (Margin of error) = 0.05

Z. (Z-score) = 1.96 for 95% confidence interval.

165 x 1.962 x0.5(1—0.5)
n =
0.052 x(165—1)+ 1.962 x0.5(1-0.5)

=116 respondents needed for a population of 165 with

95% confidence and +5% margin of error.
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Appendix (I)

Sample Interview Transcript (Arabic)
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Appendix (J)
Sample Interview Transcript (English)

Interview Details

Teacher Code: T1

Gender: Male

Original Interview Language: Arabic
Workplace: a high school in the Haifa Region
Years of Experience: 14 years

Interview Duration: 30 minutes

Interview Date: March 14, 2025

Interview Format: In-person interview

Consent Status: Both verbal and written consent were obtained for recording and use

for academic research purposes.
Question 1
1. Background Information

Can you describe your teaching background and any experience you have with

integrating Al tools into your educational practices?

I have been teaching English as a foreign language at the high school level in the Haifa
District for the past 14 years. During this time, I’ve worked with diverse student
populations, including both high-achieving learners and those who struggle with basic
language skills. My pedagogical approach has changed significantly over the years, from
traditional textbook-based instruction to a more dynamic, student-centered model that

incorporates digital tools and personalized learning strategies.
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In the past four years, I have become increasingly interested in the role of technology in
supporting language learning, particularly in writing instruction. One of the most
transformative tools I have integrated into my practice is Grammarly, which I initially
introduced as a trial in one of my 11th-grade classes. I aimed to explore whether real-time
Al-powered feedback could help improve students' grammar, coherence, and overall

writing fluency.

What I observed was that Grammarly provided students with an immediate and
personalized form of guidance that I, as one teacher managing 30 students, could not offer
on a one-to-one basis. Weak students who typically relied heavily on memorization
started experimenting with sentence structure and vocabulary choices. Advanced learners
used the feedback to polish their drafts before submission. Over time, students also
became more aware of their recurring mistakes, which contributed to long-term

maintenance and skill development.

Beyond Grammarly, I’ve used other Al-based tools, such as QuillBot for paraphrasing
exercises and Read&Write for students with learning differences. These tools helped
students develop confidence and independence in their writing. I’ve also encouraged my
students to use voice-to-text applications, especially for brainstorming, and Al-powered

dictionaries that offer contextual examples.

Importantly, I do not view Al tools as a replacement for pedagogical insight but rather as
an extension of my teaching. These tools help me personalize instruction and provide
differentiated support, especially in writing tasks where detailed feedback is crucial. My
experience has shown that with proper guidance, Al tools can significantly contribute to

students’ academic outcomes, motivation, and creative expression.
2. Perceptions of Al Tools in Education

What are your general perceptions of the role of Al tools in education? How do you

feel they have influenced teaching and learning in your context?

My overall perception of Al tools in education is cautiously optimistic. As an educator
who has witnessed multiple waves of technological innovation in the classroom, from
interactive whiteboards to online learning platforms, Al tools stand out for their ability to

provide real-time, adaptive feedback, especially in the domain of writing instruction. In
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the context of English language teaching, particularly for Arab students in the Haifa
District, these tools offer new pathways for differentiated learning, enhanced student

engagement, and increased writing proficiency.

In my classroom, the most significant influence of Al tools has been their capacity to
personalize instruction. Unlike traditional correction methods, which are often time-
consuming and generic, Al tools like Grammarly deliver instant, student-specific
suggestions. This not only empowers learners to identify and correct their own mistakes
but also promotes metacognitive awareness. Students begin to notice patterns in their
errors, such as verb agreement or misuse of prepositions, and become more mindful
writers over time. This process of self-correction fosters a sense of ownership and agency,

particularly among students who traditionally rely heavily on teacher feedback.

Another notable impact lies in the shift in teacher-student dynamics. The role of the
teacher shifted from being the sole evaluator to a facilitator and mentor. In my experience,
I now devote less time to correcting superficial language errors and more to discussing
content, coherence, and rhetorical strategies with my students. This has created more

meaningful, higher-order conversations around writing and language use.

At the same time, I remain aware of the pedagogical limitations and risks associated with
Al integration. A significant concern is overreliance: some students may accept
suggestions without fully understanding the underlying rules or may adopt language that
is grammatically correct but contextually inappropriate or stylistically inconsistent. This
is particularly problematic when students are not equipped with the critical thinking skills
needed to evaluate Al-generated feedback. In response, I have implemented classroom
routines that require students to explain their revisions and reflect on the choices they
make using Al assistance. This ensures that the tool serves as a means for learning rather

than a shortcut to completion.

The context of Arab EFL learners adds another point to the discussion. Almost all of my
students come from homes where English is not spoken, and exposure to authentic
language input is minimal. For them, Al tools function not only as writing aids but also
as exposure to standard usage, idiomatic expressions, and genre-specific conventions. It
1s not uncommon for a student to discover new vocabulary or syntactic structures simply
by engaging with Al-generated suggestions.
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Nevertheless, challenges remain. Not all students have equal access to devices or internet
connectivity at home, which creates a digital equity gap. Furthermore, some parents
express concerns about privacy or the role of machines in shaping their children’s learning
experiences. These concerns are valid and underscore the need for transparent policies

and teacher training to ensure responsible and ethical Al integration.

In conclusion, Al tools, when integrated thoughtfully and supported by pedagogical
guidance, can significantly enrich the teaching and learning process. They are especially
effective in promoting writing proficiency, student autonomy, and engagement, but they
must be used critically, ethically, and in balance with human interaction. The success of
Al in education depends not on the tool itself but on how we, as educators, choose to

embed it within a holistic, student-centered framework.
3. Impact of Al on Creative Thinking

How do you perceive the impact of Al tools on students' creative thinking skills,

particularly in terms of enhancing originality and innovative expression?

The question of how Al tools influence students’ creative thinking is, in my opinion, one
of the most fascinating aspects of integrating technology into education. In my experience
as an Arab EFL teacher in the Haifa District, the impact of Al tools, particularly those

focused on language and writing, is context-dependent.

On one hand, Al tools like Grammarly and can act as powerful tools for creative thinking.
They free students from the paralyzing fear of making mechanical errors, such as
grammar or punctuation mistakes, which often inhibits their willingness to take risks with
language. Once students feel that the basic technical elements of their writing are being
supported, they often become more confident in experimenting with new vocabulary,
trying out varied sentence structures, or developing more arguments. This shift in focus,
from correctness to expression, creates room for more creative exploration. In that sense,
Al can serve as a scaffold, allowing students to engage more deeply with the content and

structure of their writing.

In one of my 11th-grade writing projects, for instance, students were asked to write a
persuasive letter about a social issue. Prior to using Grammarly, the majority of the

students focused narrowly on grammatical correctness and avoided expressing
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controversial or original ideas, perhaps because they feared being misunderstood.
However, after a few weeks of writing practice with Grammarly’s support, students began
producing content that was more comprehensive, more personal, and, in many cases,
more daring. I remember one student, usually quiet and reserved, who wrote a thoughtful
letter about gender equity in her community. She told me afterward that Grammarly
helped her feel “safe” enough to express herself because she knew her ideas wouldn’t be

dismissed for minor language errors.

That said, I must also acknowledge the limitations and potential risks. While Al tools can
support creativity by removing barriers to expression, they can also unintentionally create
originality when used passively or uncritically. For example, Al-generated suggestions
are often based on patterns from large language databases and may promote overly
conventional phrasing or stylistically weak expressions. If students rely too heavily on Al
to make decisions for them, they may begin to lose their voice or avoid more creative but
unconventional language choices. I’ve seen this happen when students use paraphrasing
tools like QuillBot and end up producing accurate, generic sentences that lack emotional

or rthetorical impact.

This is why I view my role as a teacher as not just a facilitator of Al integration but as a
critical mediator. I consistently teach my students to question the suggestions made by
Al, to compare them to their original intentions, and to make informed choices about
whether or not to accept the changes. This process itself becomes a metacognitive activity,
one that stimulates reflective thinking, linguistic decision-making, and ultimately,

creativity.

Moreover, creative thinking in EFL writing involves more than producing imaginative
content; it also includes the ability to frame arguments, explore multiple perspectives, and
express complex emotions or cultural differences. Al tools can support this by offering
alternatives and expanding lexical resources, but they cannot replace the human capacity
for insight, empathy, and cultural relevance. Therefore, while Al tools can enhance
creative thinking, they do so most effectively when embedded within human-centered

pedagogical strategies that emphasize voice, purpose, and audience awareness.

An essential consideration in the Arab EFL context is the linguistic and cultural

background of the learners. Many students come from environments where English is not
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spoken at home and where creative expression in a foreign language is a significant
challenge. For these students, Al tools serve as a bridge, not just between ideas and
language, but also between cultures. For instance, by analyzing the vocabulary and tone
of Al-generated suggestions, students begin to understand how different audiences might
interpret their work, which in turn encourages a more sophisticated understanding of

communication and creativity in global contexts.

In conclusion, AI tools have a positive but conditional impact on students' creative
thinking. They enhance students’ ability to express themselves confidently and
coherently, thus creating the conditions for creativity to flourish. However, the proper
development of creativity depends on how these tools are used, whether they are treated
as shortcuts or as opportunities for deeper thinking and self-expression. As educators, we
must guide students in using Al not just to correct their work, but to question, revise, and

refine their ideas in ways that foster both linguistic competence and creative identity.
4. Impact of Al on Students’ Writing Skills

In your opinion, how do Al tools affect students' academic outcomes, particularly in
areas like writing skills, critical thinking, and idea generation? Could you share

examples from your teaching experience?

From my experience as an Arab EFL teacher in the Haifa District, Al tools, particularly
Grammarly, have had a profound and measurable impact on students' writing skills. These
tools are reshaping not only how students write, but also how they think about writing.
Before introducing Grammarly into my classes, writing assignments were often viewed
by students as a final product, something to complete and submit. Now, many students
have started to perceive writing as a process, one that involves planning, revising, and

reflecting.

One of the most significant improvements I’ve observed lies in grammatical accuracy and
sentence fluency. Grammarly provides real-time corrections and suggestions, allowing
students to identify errors independently. This immediate feedback is particularly
effective for EFL learners, as it eliminates the delay between writing and revision that
often undermines learning. For example, in a recent persuasive essay unit with my 11th-

grade class, students who used Grammarly over the course of two weeks demonstrated
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clear improvement in verb tenses, article usage, and sentence cohesion. Even more
importantly, they began asking more targeted questions about grammar rules, an
indication that they were developing grammar awareness rather than just accepting

corrections passively.

In terms of organization and coherence, the tool’s clarity suggestions helped students re-
evaluate sentence structure, transitions, and paragraph flow. Several students who
previously submitted fragmented texts began to produce more logically organized work
with smoother progression of ideas. This wasn’t just a mechanical improvement; it
reflected a deeper engagement with how writing communicates meaning. They started to
reflect more on reader comprehension, adjusting their tone, word choice, and structure

based on the feedback provided.

Altools have also had a strong influence on critical thinking and idea development. While
Grammarly is not a thinking tool, its indirect influence on student reasoning is significant.
When students are freed from worrying excessively about grammar and spelling, they
devote more energy to developing their arguments, supporting claims, and analyzing
topics from multiple angles. I recall one student in particular who, after using Grammarly
consistently, began to include counterarguments and contradictions in her opinion
writing, something she had never done before. This growth in complexity suggested that

the tool helped clear space for higher-order thinking.

Another example comes from a group writing project on environmental issues. Before
the integration of Grammarly, many students focused on surface-level facts. However,
after several rounds of Al-supported drafts, they began incorporating rhetorical questions,
emotional appeals, and comparative analysis. They were thinking more deeply, not just
about the what of their writing, but also the ~ow and why. This shift indicated not only an
increase in writing proficiency but also a development of persuasive and analytical

thinking.

However, as with any tool, there are challenges. Some students became overly reliant on
Grammarly, accepting its suggestions without understanding their rationale. This was
especially true among lower-proficiency learners. To address this, I began implementing

reflection sheets where students had to explain three corrections they accepted from
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Grammarly and one they rejected, with reasons. This exercise developed their

metacognitive skills and encouraged critical engagement with the tool.

It’s also worth mentioning that the tool helps level the playing field for students of varying
proficiency. Stronger students used it to upgrade their style, while weaker students relied
on it for foundational support. The result was an overall narrowing of the performance
gap in writing across my classes. Importantly, students began to see writing not as a test

of correctness but as a mode of self-expression and intellectual engagement.

In conclusion, Al tools like Grammarly contribute to significant improvements in writing
outcomes, grammatical accuracy, structural coherence, and argument development. More
slightly but equally significantly, they promote reflective thinking, student autonomy, and
confidence. When integrated thoughtfully, Al tools foster a classroom culture where
writing is not just corrected but achieved, where students are shifted from passive

recipients of feedback into active, critical participants in the learning process.
5. Challenges in Al Integration

What challenges do teachers face when incorporating Al tools into their teaching,

both in terms of pedagogy and student learning outcomes?

While the potential of Al tools in language learning is promising, the process of
integrating them into actual classroom practices presents a number of pedagogical,
practical, and ethical challenges. As someone who has attempted to embed Grammarly
and other Al-supported writing tools into my EFL instruction, I have come to understand
that the success of these tools is not simply a matter of introducing new technology; it
requires careful planning, ongoing support, and critical reflection from both teachers and

students.

One of the significant challenges I have encountered is the unequal digital literacy among
students. In my classrooms in the Haifa District, the range of students' familiarity with
digital platforms varies significantly. Some students have mastered and navigate Al tools
with ease, while others, particularly those from lower socio-economic backgrounds,
struggle with basic digital operations. This gap can lead to frustration, reduced

participation, or superficial engagement with the tool. For Al integration to be reasonable,
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schools must invest not only in licenses and access but also in basic digital training and

support structures for both learners and teachers.

Another pedagogical challenge is the tendency for students to misuse Al tools. For
example, I have seen students accept Grammarly’s suggestions without reading them
carefully, simply clicking "accept" until the red lines disappear. This behavior often stems
from a lack of understanding of the linguistic issues being corrected. As a result, students
may submit texts that are grammatically sound but conceptually weak or impersonal. In
such cases, the Al tool becomes a support rather than a learning aid. To moderate this,
I’ve introduced class discussions and assignments where students must justify their
revisions, reflect on errors, or compare different word choices. However, implementing
these practices requires additional time and effort, which not all teachers can afford within

the limitations of the curriculum.

Furthermore, teachers themselves may feel unprepared or unsupported in using Al tools
effectively. Despite my enthusiasm for exploring educational technology, I have had to
rely heavily on self-directed learning, watching tutorials, experimenting with features,
and learning through trial and error. Formal training sessions are either rare or too general,
often lacking the depth needed to apply these tools in language-specific contexts like EFL
writing. Without institutional backing, many teachers may hesitate to adopt Al tools,

fearing they may disrupt the flow of instruction or generate unexpected complications.

There are also ethical and pedagogical tensions. Some educators worry that Al tools
diminish students’ critical thinking by encouraging shortcut behavior. Others express
concerns about data privacy, especially when students create accounts on third-party
platforms. In my case, I had to carefully review the privacy policies of tools like
Grammarly and consult with school administrators before making it a standard part of my
instruction. These procedural steps, while necessary, often delay or complicate the

integration process.

Another indirect but essential challenge lies in shifting the classroom culture. In
traditional settings, students expect the teacher to be the ultimate source of authority and
correction. Introducing Al tools repositions the source of feedback, and this can initially
lead to confusion or resistance. Some students feel less motivated to write for a

“machine,” while others are skeptical of its ability to understand their voice or intention.
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It takes time and guided discussion for students to understand that Al is not replacing
their teacher but is instead extending the teacher’s reach and enabling a more dynamic,

self-directed writing process.

Lastly, there is the matter of assessment alignment. In national exams and formal
assessments, students are expected to produce writing without Al assistance. This raises
questions about the role of Al in preparing students for such evaluations. As a result, I
had to adapt my assessment strategies, sometimes requiring students to submit both Al-
supported drafts and handwritten versions, to ensure they develop skills independently as

well.

In conclusion, while Al tools like Grammarly offer many advantages, their integration is
far from complete. Teachers face technical, pedagogical, ethical, and institutional
challenges, all of which must be addressed thoughtfully. For Al to become a sustainable
and practical part of EFL instruction, it must be accompanied by teacher training, clear
pedagogical frameworks, ongoing student guidance, and institutional support. The tool
itself is only as effective as the context in which it is used, and it is our responsibility as

educators to shape that context with care.
6. Al vs Human Teachers

In your opinion, do you think AI has the potential to replace human teachers in the

future, or will it continue to serve as a complementary tool in education?

As an experienced EFL teacher, I firmly believe that Al will not, and should not, replace
human teachers. While Al tools offer meaningful support, especially in the domains of
grammar correction, writing feedback, and task personalization, they lack the human
tone, emotional intelligence, and pedagogical intuition that define effective teaching. Al
can best be described as a complementary force, one that, when used ethically and wisely,

can enhance teaching, but not replace the irreplaceable role of the teacher.

There is a growing narrative in educational technology circles that suggests machines
may one day outperform human educators in delivering content or assessing student
work. While there is some truth to the efficiency and speed Al tools can provide,
particularly with low-level language processing tasks like editing or spelling, this

mechanical proficiency does not equate to holistic teaching. Teaching is not just about
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delivering information; it is about building trust, motivating students, adapting instruction
to emotions and contexts, and promoting growth over time. These are deeply human tasks

that no algorithm can fully replicate.

For example, I once had a student who was producing unusually short, disengaged
writing. Grammarly rated her work as “fluent” and “correct,” but it took a personal
conversation for me to discover that she was dealing with a loss in her family. The tool
had no way of detecting her emotional state, and it would have continued rating her
writing as “excellent” based solely on surface-level indicators. That moment reminded
me that teaching is inherently relational, and technology, no matter how advanced, cannot
replace a teacher's empathy or ability to offer personalized emotional and academic

support.

Additionally, AI lacks the cultural sensitivity and contextual awareness required in
linguistically diverse classrooms such as mine. Many Al tools are designed based on
Western English norms, and they sometimes misunderstand or flag expressions that are
culturally or regionally appropriate for Arab learners. It is up to the teacher to mediate
between such automated feedback and the student’s authentic voice, ensuring that

students do not feel isolated or invalidated by automated suggestions.

That said, I do see a decisive role for Al in assisting teachers, particularly in reducing
workload and supporting differentiated instruction. For instance, Al tools help me provide
immediate feedback to students, freeing up time that I can then invest in creative lesson
planning, conferencing with students, or supporting learners with specific needs. Al has
also helped bridge learning gaps during times of crisis, such as during COVID-related

school closures, where its ability to provide round-the-clock feedback was invaluable.

To ensure that Al remains a supportive tool rather than a replacement for human
interaction, we must focus on critical digital pedagogy. This means equipping both
teachers and students with the skills to evaluate and use Al tools critically, ethically, and
purposefully. I always make it clear to my students that Grammarly is not a teacher; it is
a resource. I teach them how to question their feedback, how to defend their writing
choices, and how to treat Al suggestions as prompts for reflection rather than automatic

corrections.
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In conclusion, Al should be understood as a valuable partner in education, one that
enhances our ability to teach, but cannot replicate our role as educators. It can support
instruction, update tasks, and empower learners, but the soul of teaching, the connection,
inspiration, and personal guidance, resides in the teacher. Our goal should not be to
replace teachers with Al but to empower teachers through Al, allowing us to focus more

deeply on the aspects of education that matter most.
7. Recommendations and Future Use

Based on your experience, what recommendations would you make for integrating
Al tools more effectively into teaching practices? What changes or improvements

would you like to see in the future?

Reflecting on my experiences with Al integration, particularly with Grammarly and other
language support tools, I have several recommendations that could significantly improve
the effectiveness and sustainability of Al use in educational contexts, especially in EFL

classrooms like mine in the Haifa District.

First, there is a critical need for structured teacher training. Many of us are expected to
integrate technology without formal preparation, which often leads to superficial or
inconsistent use. Training should not only cover the technical aspects of using Al tools
but also explore pedagogical strategies, how to embed these tools within writing units,
how to monitor student use critically, and how to balance AI feedback with human
guidance. For instance, I would appreciate workshops that show how to align Al-
supported writing tasks with the national curriculum and assessment standards,
particularly since tools like Grammarly often use feedback criteria that differ from local

rubrics.

Second, Al integration must be supported by institutional policy and infrastructure. This
includes ensuring that all students have access to devices and internet connectivity,
something that cannot be taken for granted in all schools, and that data privacy policies
are clearly communicated. Without reliable infrastructure, Al tools remain accessible
only to a privileged part of the student population, impairing rather than reducing

educational inequality.
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Another important recommendation is to promote pedagogical balance. Al tools should
not dominate the writing process or replace student-teacher interaction. Instead, they
should be positioned as preparatory tools, resources that help students draft and revise
before receiving human feedback. In my practice, I use Al feedback in the early stages of
writing and follow it with peer reviews or teacher conferences. This creates a scaffolded

approach, where students develop both independence and collaborative skills.

I also recommend incorporating student reflection and metacognitive activities. Simply
using Al tools does not guarantee learning. Students must be encouraged to reflect on the
feedback they receive, decide which suggestions to accept or reject, and explain their
reasoning. These reflections can be integrated into writing portfolios or revision logs,

making the writing process more transparent and cognitively engaging.

In terms of improvements, Al tools themselves need to change to support creative and
critical thinking more explicitly. Currently, much of the feedback provided is mechanical,
focused on grammar, clarity, or tone. I would like to see Al systems that can offer
feedback on idea development, argument strength, use of rhetorical strategies, or even
cultural relevance in EFL contexts. This would shift the tool from simply being a corrector
to becoming a thinking partner, encouraging students to engage more deeply with their

content.

From a curriculum perspective, it would be helpful to see official guidelines or models
for how Al can be integrated into high school EFL teaching. This could include suggested
lesson structures, ethical use policies, and assessment frameworks that acknowledge Al-

supported work without diminishing students’ contributions.

Finally, I believe in promoting a culture of inquiry around Al in education. Teachers and
students alike should be invited to discuss the ethical implications of Al, its role in
shaping language norms, and its limitations. These conversations not only explain the
technology but also equip students to become critical users of digital tools in their

academic and personal lives.

In conclusion, the future of Al in education holds great promise, but its success depends
on thoughtful, informed, and human-centered implementation. My vision is not one

where Al transforms education on its own, but one where teachers lead the
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transformation, using Al as a powerful ally in developing thoughtful, creative, and

confident learners.
Researcher’s Note:

This interview provides a comprehensive insight into the authentic teaching experience
of a seasoned educator in an Arab educational context. The teacher’s responses reflect
both the benefits and challenges of integrating artificial intelligence tools in the
classroom. The reflections of Participant T1 demonstrate a deep pedagogical awareness
and a thoughtful balance between technological capabilities and the human role of the
teacher. This evidence will be used as part of the qualitative analysis to support the
research findings regarding teachers’ perceptions of artificial intelligence in English

language education.
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Appendix (K)
Coding Framework from Interview Analysis

This appendix presents the complete coding framework developed during the qualitative
analysis of semi-structured interviews with Arab EFL high school teachers in Haifa
District. The codes were identified through inductive and deductive thematic analysis,
guided by the study’s research objectives and questions. The coding tree outlines the
hierarchical structure of main themes (parent codes) and subthemes (child codes), along

with definitions and illustrative quotes.
Coding Tree -Thematic Structure
1. Grammarly as a Writing Assistant
I— Grammar and Spelling Support
I— Sentence Structure Improvement
|— Vocabulary Enhancement
|— Increased Student Confidence
2. Al and Creative Thinking
I— Risk-Taking in Writing
|—— Creative Suppression / Over-reliance
|—— Standardization vs. Authenticity
I— Cultural Expression and Identity
3. Role of the Teacher
|—— Human Feedback vs. Al Correction
|— Teacher as Facilitator of Al Literacy

I— Emotional and Motivational Support
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4. Integration Challenges

|— Digital Divide / Access Issues

I— Lack of Teacher Training

I— Misuse or Misunderstanding of Al Tools

I— Institutional and Infrastructure Barriers

5. Visions and Recommendations

I— Balanced Pedagogy

I— Curriculum Integration of Al Literacy

|— Professional Development

|— Responsible Use and Critical Engagement

Codebook with Definitions and Sample Quotes

advanced or accurate
vocabulary.

Code Definition Illustrative Quote

Grammar and Teachers noted “Grammarly takes care of the

Spelling Support Grammarly’s effectiveness | small grammar issues that eat up
in improving grammar, precious lesson time.” (T7)
punctuation, and mechanics.

Vocabulary Reference to Grammarly “They started trying new words

Enhancement helping students use more because the suggestions gave

them courage.” (T8)

Increased Student
Confidence

Grammarly encouraged
hesitant students to write
more.

“Before Grammarly, my students
kept sentences short and simple.
Now, they try metaphors and
even humor.” (T3)

Over-Reliance

learning.

Risk-Taking in Al helped students “Grammarly provided that safety

Writing experiment with ideas and net—I saw students take
rhetorical forms. intellectual risks.” (T7)

Creative Concern about Al leading to | “They would avoid writing

Suppression / uniform writing or passive | anything unconventional, afraid

Grammarly would flag it.” (T5)

Standardization vs.
Authenticity

Al pushes students toward
‘native’ norms, risking
cultural flattening.

“The essays became
grammatically perfect but
emotionally flat.” (T2)
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Cultural
Expression and

Impact of Grammarly on
students' cultural voice in

“Our Arab students bring rich
metaphors... Grammarly

Access Issues

availability or internet
access.

Identity writing. sometimes marks them
awkward.” (T1)

Teacher as Teachers must teach “Students must learn to trust

Facilitator of Al students how to use Al their voice first, and then use Al

Literacy critically. to polish it.” (T5)

Digital Divide / Inequity in device “Some students only use

phones—they cannot benefit like
others.”

support with human
instruction.

Lack of Teacher Teachers feel underprepared | “We need proper training—not
Training to guide Al use. just technical, but pedagogical.”
Balanced Advocating a mixed “Grammarly is a tool, not a
Pedagogy approach combining Al boss.” (T8)

Code Frequency Table (Selected Codes)

Theme / Code Number of Mentions
Grammar and Spelling Support 12

Increased Student Confidence 10

Risk-Taking in Writing 8

Creative Suppression / Over-Reliance 9

Standardization vs. Authenticity 7

Digital Divide / Access Issues 5

Teacher as Facilitator of Al Literacy 11

Balanced Pedagogy 14

Note: Frequency is based on thematic saturation across 15 interviews. Overlapping or

co-occurring codes were counted in both categories when relevant.
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Appendix (L)
Summary of Teachers' Perceptions

The following table summarizes both the perceived benefits and the main concerns

related to the use of Al tools in EFL writing instruction.

Positive Impacts Concerns & Limitations

Improved grammar and | Superficial engagement with suggestions

punctuation

Increased confidence and Overdependence on Al-generated corrections

independence

Metalinguistic awareness and Limited support for content, creativity, and

reflection structure

Efficient revision support Lack of feedback on idea development and
coherence
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Appendix (M)
Pre and post-tests on the Padlet platform

Pre-test (presented by the teacher)

— . - . » - s o . — - - - -‘-.‘d

x

Areen Jabarin

a“ = @ EE] +13

Which profession(s) do you think should get the highest pay?
Choose one or two professions and write a passage
explaining your choice. Write (70-90 words) | e

White + Fields

s A
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Post-test (presented by the teacher)

€
~ s
Children and Cell-phones :

- -

= o = +13

— —

In your opinion, do you think children should have cell phones
under the age of 10 (5th grade), why or why not? Explain|your
opinion ®

meoova

@ Purpie + Fields

Pre-test (10" grade) — students' responses

Pre-test 10th grade

A 5Urgeca because he saves
people’s bves and it is the

D Tre profession of Soctix i e e 1 ek that Doctors &8 1 Deieve [t Goctirs 0 1eachers

T think doctr shoukd get Nghest

5 ot et e the highest pavd most important thing in e. | Nghest sy Dicause hey mork hard pary for the Sollowing reasons: 2 grt the Bughest pay , for e i
SO0 S35 hope 1o become a surgeon 300 e pecpie srvive 309 They 1 ¥e saving WG 23500
5 8 very o when 1 grow up, bef the The Goctors ine the most expentive
08 Wh0 Work s ors often work 1ong pecpie in The world Decause they Fra, doctons sive bves and heD
hard i ther specisizaso prw“‘h‘m*wm of nOudng hight an meeumndcs which harew 10 work hard 20 keep the pecoie stay heathy. Ther work = |
Doy ad hemilry 300 Pede education are very long, and Can ad 1o higher pay pocpie Me tale % pot rid of Giseases OOt Decause everyont feeds
this is what makes me back 2t stuaions: g0 hea 1

down from the subject. But 1
60 not know if God has

written that I will become a
surgeon, and it is supposed
that the surgecn is the most
paid.

The doctors hawe 1o be carefd and
caim  Defore they make any
decisions on Operstng room
because one mistake can kifed 3
parn

W1 1 BOCaOn 3 alt of studyng

They have 2 lot of study and review
for years 1o finish thekr eniversity
shudSes and be atde 12 et 2 degree
1 start working

g ok e s

S provide hedthcare,

5 e One tThat Oeserms Dt Oodl Wi DecoM's bves O 2 Sy 1 003000, teachers eOuCale

< ]
Dass, which requires Mgh skl Students, Qude thes, ndpreoire |

%0 be the hghest pad for Tese

effort. Addecnally, many

T WOrd woukd now De 5«

reed Somecnd 12 eat them ¢

A ¥ e rurses 0 I worid

Wiy Tt refiects Pev sonicant 15 e end, doctirs and beachers I

regrr s it ey ad e L Toes make 3 g ference n

ey M@ thizy BhOUd 23 e Nghe

.

Overse and wis feld

Al professons bring money, But

T focutes on mactanng

thive e profedsions brng a ot of

mproving, nd retaonng human g ~any | money

Peath 11 combres scerce Wy and tanng 0 may 4 Mightech High-tach i one of the
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Pre-test (111 grade) — students' responses

‘Prrre-test'ﬂth rade

| Fq | many of jobs like: The Profession That Deserves
imn)oc(ors and teachers are two Teachers and doctors deserve Tthink that teachers and 1| The job that deserves the Medical Surgery the Highest: §alary
@ ofessions that deserve the the highest pay because they ive the Inmy opinion, professions that highest salary is one that has a Inevery society, there are
aghest pay. Doctors save fves play vital roles in society. highest pay because of the save lves, such as doctors, significant impact on people’s Tashy opiicn e proiscson professions that pay an
and help people stay heaithy, Teachers shape the future by following: surgeons, and medical lives and contributes tothe well- | thatdesenvesthe highest salary  } essential rolein the
which is one of the most educating and guiding students, | researchers, deserve the highest [ being of society. For example, inthe word is medicalsurgery.  #1 development, welk-being, and
important jobs in society. They helping them become successful [l First, teachers are very  pay. Theseindividualsundergo ||| doctors and surgeons piay a ' progress of humanity. Whie
work long hours and face alotof il infife. Without good teachers, important because they teach years of rigorous educationand | vitalrole in saving ives and Surgeons save fves and treat ? many jobs contribute to the
stress to make sure people get o other profession can thrive students and help them succeed | training to acquire the skills ensuring the health of people by performing functioning of the world, one:
the best medical care. Doctors, on the other hand, save [l in their lives to build 2 " needed to help others n critica individuals. They work long operations. Their work s very could argue that healthcare
lives and keep people healthy. successful future. situations. Their work directly hours,study for many years, ang | Derd and requires many years of ! professionals, particularly
Teachers also play 2 crucial role ‘They work hard, often under impacts the hezth and well- M geal with stressful situations to study and practice. They aiso doctors and surgeons, deserve
because they educate and quide [l stressful conditions, to care for Second, doctors work hard to being of society, often requiring [ provide the best care for their work under pressure and make the highest salaries.
the next generation. Without patients and fight diseases. Both [l keep peopie heaithy and free long hours, immense B patients. Without them, many Eilicarecisions ok aec! e Doctors save lives, alleviate
teachers, there would be no professions require great skil from sickness. responsibility, and the ability to people would not have accessto | Ives of others. pain, and improve the quaiity of
doctors, engineers, or scientists. [l and dedication. Paying teachers make life-or-death decisions. proper medical treatment, and I for milions of people. Ther
They work hard to help students and doctors well shows respect Finally, T hope that doctors and Additionally, they constantly their dedication deserves to be Finaly I befeve that surgeons work requires years of figorous
succeed, so they should be paid for their hard work and helps teachers stay heaithy to face emotional and physical H highly rewarded. deserve high pay for theirskils education, continuous training,
‘wellfor their efforts. Both attract tothese good future challenges while striving to find and the great responsibity they and unwavering dedication.
professions are essential and important jobs. A strong that will benefit us and others. solutions to complex medical Another example is teachers, CAmy I el yark. They often deal with high-
should receive high salaries. education system and good issues. For these reasons, I wiho are the foundation of R N pressure situations, making life-
heaithcare are the keys toa 12 Rate D beBeve their contributions to education and the future. 7 Rate O and-death decisions daily.
better future for everyone. humanity are invaluable and Teachers shape young minds, " Futthermore, thei knowledge
shouid be rewarded with high ‘quide students toward success, E N TV
7 Rate salaries that reflect their and prepare them to face the | jj impact on the physical and
. Bushing Hedgehog s £ b
@ it importance. challenges of fe. Without s E : ::ha\ weH~h:ng of individuals
et communities.
Anyone of us is preparing " ;e::: :];D :s‘ ::; ;?:?::Zne " TF"S year there alre many : In addition to their critcal fole,
himself for his future profession Who train and nspire future different professions and B the long hours and emotional toll
iniife, according to every doctors,engineers, scenit, eachonehasajobanda & of medical professions cannot
11 Rate Do and many more. suitable salary. be overlooked. The
Inmy opinion, the teaching personally, I think that teachers i i iy o Wk G5 tesponsibility they bear and the
et i tha hishast and surgeons should get the P ol inke that LR sacrifices they make to ensure

g of 10 should not have cell
A nones. At that young age, they

In my opinion, children under the

1 disagree with the idea of giving
cell phones to children under the
age of 10. In my opinion, they are

In my opinion, kids under 10
should not have cell phones
because they are not responsible

I think the children shouldn't have
cell phone under the age 10 for
the following reasons

Gl |

are stilllearning basic [ife skills nat yet ready for the enough to use them wisely. They
& nd may not be ready to handle responsibilities and risks that might spend too much time on First,Children at this age are not
*he responsibility that comes with come with owning a phone. screens instead of studying or mature enough to handle the
ining 2 phone. Cell phones can First, children in this age group socializing with family and friends. responsibilities that come with

should focus on their socialand &

emotional development, which is
best achieved through face-to-
face interactions.

Second, excessive phone use can
|ead to issues such as poor sleep,
addiction, and alack of physical

expose them to cyberbullying,
social media pressure, or hamful
content online. Instead, parenis
can use safer options like kids
smartwatches 1o keep in touch.
Waiting until middle school gives
children more time to grow and

leam how to use technology activity.

wilsely. Inthe end, smariphones can
expose young children to online

vl Do [ dangers and inappropriate

content. Finally, giving children
smartphones at too young an age
can hinder their ability to
concentrate on schootwork and

T think the chidren should have otfer important actiities.

cell phone under the age 10 for
the following reasons

+ Phones can be used to
access educational apps and

,,j o

First Phanes can also harm their
health. Too much screen time can
affect their eyesight and sleep.

Additionally, young children may
not understand online dangers,
which puts them at risk of
cyberbullying or inappropriate
content.

While some argue that having a
phone helps in emergencies,
parents can provide a simple
phone for calls onfy.

Intheend , children under 10
should not have cell phones due
fo their negative effects on
leaming, health, and safety.

phone use also children need
time to focus on their studies and
develop socizl skills

Second Limiting screen time

encourages healthier habits such '

as outdoor activities and face to
face interactions which are vital
for a child's growth and
development

~

S

Should Children Under 10 Have
Cell Phones?

Inmy opinion, children under the
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Hala 2

T agree that children under the
age of 10 should not have cell
phones for the following reasons.

First, young children are not
responsible enough to use
phones carrectly. They might
spend too much time playing
games or watching videos
instead of focusing on their
homework.

Inaddition, phones can be
dangerous because children May
talk to strangers online without
knowing the risks. Too much
screen time can also hurt their
eyes and health,

Inthe end, children should enjoy
their childnood by playing
outside, reading books, and
spending time with their families
instead of always using phones.

Hala

T agree that children under the
age of 10 should not have cell
phones for the following reasons.

First, young children are nat
responsible enough to use
phones correctly. They might
spend too much ime playing
games or watching videos
instead of focusing on their
homework.

Inaddition, phones can be
dangerous because children may
talk to strangers online without
knowing the risks. Too much
screen time can also hurt their
eyes and heatth.

Inthe end, children should enjoy
their childhood by playing
outside, reading books, and
spending time with their families
instead of always using phones.




Post-test (11" grade) — students' responses

Pbst—iestﬂt grade

Hala Rami Leen
In my opinion, I don't think In my opinion, I think

children under the age of 10 children under the age of 10
should own a mobile device. At should not have cellphones for
this age, direct interaction with several reasons. First, phones can
family and friends is required to beamajor distraction, taking kids

Omaima Yara Shaimaa agbaria Reaam

T don't think kids under 10 should
have cell phones unless ifs
absolutely necessary, like for
safety reasons or staying in fouch
with their parents in special

X Mether children under the age
. of 10 {around 5th grade) should
98 ave cell phones depends on

)y iactors like maturity, necessity,
@ d parental supervision.

In my opinion, children under the
age of 13 should not have cell
phones. At this young age, they
need to focus on playing,
leaming, and socializing in real life

Children under the age of ten
should not have phanes. Phones
are very dangerous and have
many negatives as well as
positives, but at this age, a phone

situations. At this age, children develop their social skdlls, in away from important activities rather than spending time on should not be owned for various
Reasons Against: should focus on real-life addition to being preoccupied W like studying and playing with screens. Cell phones can distract reasons. Owning a phone leads
1. Distraction from Studies - experiences, playing, leaming, with scresns. Phones can also friends or family. Additionally, the them from their studies and the student ta move away from
Younger children may struggle and socializing with friends and expose them to inappropriate internet can expose children to physical activities. Additionally, his studies and become
with seff-control, leading to family instead of spending too content or addictive video games. inappropriate content and unsafe the intemet can expose them to distracted from them, and thisis
excessive screen time and much time on screens. Having a However, parents can provide a people, putting their safety at inappropriate content and online 2 very bad thing. Also, using a
distractions from homewaork. phone too early can expose them device specifically for emergency risk. At this age, children need to dangers. Instead, parents should phone at this age while they do
2. Online Safety Risks - Exposure fo online dangers, distractions, calls. For this reason, a mobile develop social skills through face- provide altemnative ways io not know anything because they
foinappropriate content, and even affect their sleep, phone is the most conscious and to-face interaction, which can be communicate, like family phones, are young will lzad them to enter
cyberbullying, and anline mental health, znd physical responsible way for a chid to use hindered by excessive scresn until children are mature enough forbidden sites or through the
predators is a concem if children activity. It's better for them to it. time. Furthermore, prolonged use to use a phone responsibly phone they can bully each other.
aren't monitored properfy. wait until they are older and more of phones can lead to health A phone at this age is forbidden
3. Reduced Social Skills - responsible so they can use issues like eye sirain, headaches, because it is dangerous for them.
Excessive phone use can replace technology in & safer and more and sleep problems. Children may
face-to-face interactions, balanced way also become addicted to
potentially harming social Retal technology, affecting theirmental [l Inmy opinion, chilren unger
development. Tnmy opinion, children under the and physical well-being. the age of 10 should not have cell 3
4 Cost & Responsibility - Phones age of 10 shouldn't have mobile Maregver, they may not fully phones. At this young age, they Leen :
can be expensive, and young phones because young children th ity of need to focus on playing, T believe that children under the
children may not be responsible MHMD NAEL don't need phones, They should owning a phone and how to use it studying, and interacting with age of ten should not have @
enough to avoid losing or Tdon't think children under 10 focus on playing, studying, and safely, making them vulnerablz to family and friends in real ife cellphone for many reasons,
damaging them should have call phones because spending time with their familias. online dangers lie cyberbullying. rather than spending too much 1. Impact on mental and social

it can affect their mental, social, If they need to communicate with For these reasons I don't think time on screens. Cell phones can development: Phones may hinder
[ SRR, re- PRSI SN I S P [ S I T LSS o varu dictractinn affactinn thair [N S pETS
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Appendix (N)

Sample Student Writing : Pre and post-Test 10th, 11th grade

Student 1: Pre-test (10" grade)

Content (10 points):
Score: 8/10

Analysis: The essay provides a well-rounded discussion on why medicine deserves
the highest pay. However, it lacks personal examples or specific details supporting

the claim, which would enhance the argument.
Language (8 points):
Score: 6.7/8

Analysis: The language is mostly accurate, with some minor issues in sentence
structure and word choice. Vocabulary usage is appropriate for the level, but could

be more varied.
Organization (8 points):
Score: 6.4/8

Analysis: The essay has a clear structure, including an opening, body, and
conclusion. However, transitions between ideas are minimal, which slightly affects

the flow.
Mechanics (4 points):
Score: 2.8/4

Analysis: There are some errors in punctuation and formatting (e.g., missing commas

and overly long sentences).

Error Analysis

Spelling Errors: None identified.
Grammar and Language Errors:

Sentence: "The practice of medicine involves various specialties, such as general
practice, surgery, pediatrics, cardiology, and many more, each serving specific

healthcare needs."
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Issue: Overly long sentence with no variation. Could be split into two for clarity.

Suggested Revision: "The practice of medicine includes various specialties, such as
general practice, surgery, pediatrics, and cardiology. Each serves specific healthcare

needs."

Vocabulary Misuse: None explicitly identified but could use more advanced

expressions for variety.
Punctuation Errors:
Missing commas in some sentences.

Example: "Medicine is a diverse and vital field that focuses on maintaining,

improving, and restoring human health."

Correction: This sentence is correct but could benefit from adding a concluding

phrase to tie it back to the topic.

Opening, Body, and Conclusion Analysis

Opening: Provides a clear introduction to the topic but lacks a strong thesis statement
explicitly connecting to the writer’s opinion about why medicine should have the

highest pay.

Body: Includes valid points about the field’s diversity, responsibilities, and rewards.
However, it lacks personal examples or deeper reasoning to make the argument

compelling.

Conclusion: Summarizes the importance of medicine but does not restate the writer’s

opinion or reinforce the argument effectively.

Total Score: 24/30

Sample Student Writing — Pre-Test 1

1.

1" grade

Content (10 points):
Score: 8.5/10

Analysis: Leen provides a valid argument for why the medical profession deserves
the highest salaries. She also acknowledges the challenges of other professions,

which adds depth to her perspective. However, the essay could benefit from more
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specific examples or elaboration, particularly regarding the challenges faced by

doctors. The reasoning is sound but somewhat general.
2. Language (8 points):
o Score: 6.4/8

o Analysis: The language is clear, but there are minor grammatical issues and awkward
phrasing that could be improved. The vocabulary is appropriate for the level, though
it lacks variety. Some sentences are overly simplistic and could be expanded for

greater impact.
3. Organization (8 points):
o Score: 6.4/8

o Analysis: The essay is well-organized, with a clear introduction, body, and
conclusion. However, transitions between ideas are minimal, making the flow of the

argument slightly disjointed. The conclusion ties the essay together effectively.
4. Mechanics (4 points):
o Score: 3.2/4

o  Analysis: There are minor punctuation errors, such as missing commas. Formatting
1s mostly consistent, but some sentences could benefit from better punctuation to

enhance clarity.
Error Analysis
e Spelling Errors: None.
e Grammar and Language Errors:

o "a cleaner stays in the sun and gets very tired, another example, teachers remain

standing most of the time and bear different opinions from students..."”

»  Correction: "4 cleaner works under the sun and often becomes exhausted. Similarly,
teachers spend most of their time standing and handling diverse opinions from

students."”

o "because it has High responsibility in addition to the effort and time required to reach

this profession, the long working hours, and the funds."
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Correction: "because it carries a high level of responsibility, alongside the significant
effort, time, and financial investment required to enter this profession, as well as the

long working hours."”
Punctuation Errors:
Missing commas in compound sentences.

Inconsistent capitalization ("High responsibility" should be "high responsibility").

Opening, Body, and Conclusion Analysis

Opening: The introduction is engaging, as it acknowledges the challenges of all

professions before focusing on the medical field. This provides a balanced start.

Body: The body discusses the reasons why the medical profession deserves higher
salaries, touching on responsibility, effort, and challenges. However, the points could

be elaborated further with specific examples or statistics to strengthen the argument.

Conclusion: The conclusion summarizes the argument effectively and ties the points

together nicely. Adding a more impactful final statement would enhance it.

Overall Score: 24.5/30

Sample Student Writing (post-Test 10™ grade)

Post test (10t grade)

Topic: In your opinion, do you think children should have cell phones under the age of

10 (5th grade)? Why or why not? Explain your opinion. (70-90 words)

1. Content (10 points):

Score: 8.5/10

Analysis: student B presents a clear and structured argument against giving cell
phones to young children. She covers six logical reasons including social, health, and
safety concerns. While her reasoning is sound, the response lacks personal examples
that could have made the argument more persuasive. The conclusion is brief and

would benefit from a restatement of key points.

181



2. Language (8 points):
e Score: 7.2/8

e Analysis: The language used is clear and mostly accurate. Leen shows good
vocabulary range and sentence structure, with minor phrasing that could be improved
for a more formal tone. For example, “Phones may hinder the development of social
skills...” could be better expressed as: “Excessive phone use at a young age may
impede social development.” Overall, the language demonstrates a strong command

of English.
3. Organization (8 points):
e Score: 6.8/8

e Analysis: The essay follows a clear structure with an introduction, six main points,
and a short conclusion. Transitions between ideas could be improved with linking
words like “Furthermore” or “Moreover.” The conclusion, although present, does not

fully reinforce the main message.
4. Mechanics (4 points):

Score: 3.2/4

Analysis: Minor issues in punctuation and formatting were noted, such as missing

commas or inconsistency in numbered points. These do not significantly affect

comprehension, but fixing them would improve the polish of the response.
Total Score: 25.7 /30
Sample Student Writing (post-Test 10" grade)

Topic: In your opinion, do you think children should have cell phones under the age of

10 (5th grade)? Why or why not? Explain your opinion. (70-90 words)
1. Content (10 points):
e Score: 8.75/10

e Analysis: Student A presents a clear, logical argument against early phone use. He
highlights valid reasons, such as distraction from school, exposure to harmful

content, and reduced face-to-face interaction. His mention of supervised phone use
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for emergencies adds nuance. The argument would be stronger with personal

examples or supporting statistics.

2. Language (8 points):

Score: 7.2/ 8

Analysis: His language is clear and suitable for the level. Sentence structure is
generally strong, and the vocabulary is appropriate and occasionally varied. Minor
fluency improvements could be made by refining some phrasing and adding depth to

certain points.

3. Organization (8 points):

Score: 7.2/ 8

Analysis: The essay is well-organized, with a clear introduction, body, and
conclusion. Each point follows the previous one logically. Transitions between ideas

could be slightly improved to enhance overall flow.

4. Mechanics (4 points):

Score: 3.5/4

Analysis: The essay is largely free of grammatical or spelling errors. Some long
sentences could be shortened for clarity. Minor punctuation improvements would

enhance readability

Total Score: 26.65 / 30
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Appendix (O)

Official Rubric for Module C Writing Tasks Used in Pre- and Post-Test

Evaluation
State of lsrael

0 Ministry ef Edueation

Pedagogical Secretariat
English Language Education
e

{Question = 30 points)
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Language Department
MODULE C = WRITING RUBRIC
PARTIALLY MINIMALLY
CRITERIA CORRECT CORRECT CORRECT INCORRECT
= on topic + partialby on topic | = minimally on tophc | = not on topic
= information ks * Information ks = information is » Information Is
% g relevant partially relevant minimally relevant not relevant
T = = comtent is = content ks partizlly | = content Is
S 5 understood understood minimally I st eoses, when
EE * text s well = text is partially understood both the obove
% 2 organized organized « text is minimally buflets are
=] organkzed applicable, it will
result in era for the
entire fask.
b {r] 10 7 3 [1]
+ correct use of * partially correct & minimally correct | # incorrect use of
- words use of words use of words words
=, * appropriate use of | « partially & minimally » inapproprlate
= Instances of appropriate use of appropriate use of chunks
E language chunks and | instances of chunks instances of and phrases
B phrases (such as and phrases chunks and
phrasal verbs and phrases
collocations)
8 g 5 2 0
correct use of: partially correct use | minimally correct use | incorrect use of:
. = basic tenses of: off: = basic tenses
=] and/or basic + basic tenses « haszic tenses and/or basic
L language and,for basic andfor basic language
g structuras language language structures
o & wiord order structures structures = word order
E = pronouns and = word order = word order = pronouns and
- prepositions * pronouns and & pronouns and prepositions
prepositions prepasitions
8 a 5 2 [i]
correct use of: partially correct use | minimally correct Incorrect use of:
- # spelling of: use of: # spelling
E’ * punctuation, spelling + spelling * punctuation,
¥ capitalization & punctuation, & punctuation, capltalization
e capitalization capitalization
= * N0 run-on ®  SOME un-on + frequentrunon |* consistent use of
SEMtences santencas santences Tun-on sentences
4 4 2 1 o




Appendix (P)

Tables
Table 11
Questionnaire Findings
" Questionnaire Supporting Contrasting Comment and APA
Result Studies Views Citation
1 Teachers view (Yim & Wegerif, (Newton & Many teachers
Grammarly as 2024; Shi, Ding, Newton, acknowledged
helpful for & Choi, 2024) 2020) warn Grammarly’s
accuracy and about strengths as an Al-
vocabulary superficial assisted writing tool.
enhancement. gains However, as Newton
and Newton (2020)
point out, learning
depth can be
weakened if Al is not
used critically.
2 Concern about Tseng & Wu et al. Teacher reservations
overdependence Warschauer (2021) are supported with
and weakened (2023); (Newton  suggest that literature warning
independent & Newton, 2020) Al fosters against the risk of
writing independent student passivity,
creativity highlighting the

3 Access and digital
literacy gaps affect
the Al integration

Liu & Yu, 2022;
Ahn & Oh, 2024;
Pataranutaporn,
P., & Maes, P.
(2024)

importance of
structured teacher
guidance (Tseng &
Warschauer, 2023).

Technical limitations
were shown in other
studies, emphasizing
the need for setup
and rich training (Yu,
2022).
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Table 12

Interview Themes findings

Supporting Contrasting Comment and APA

# Interview Insight Studies Views Citation

1 Al feedback Wu et al. Newton & Teacher testimonies

increases student (2021); (Shi,  Newton (2020) reflected earlier findings

confidence and Ding, & Choi, warn of over- showing Al feedback

experimentation 2024) guidance boosts student
willingness to try and
revise, particularly in
low-risk environments
(Wu et al., 2021).

2 Need for teacher (D’Mello & — This supports the
mediation when Graesser, broader pedagogical
interpreting Al 2023); Tang consensus that Al
feedback (2024) cannot replace critical

human guidance in
learning contexts (Tang,

2024).
3 Creativity may be Newton & Wu et al. Divergent opinions
constrained if Newton (2021) found  reflect an ongoing
students rely too (2020). Tseng that Al debate: while some
heavily on Al & Warschauer promotes teachers saw creativity
suggestions. (2023) divergent declining, others viewed
thinking Grammarly as a
creativity scaffold when
properly mediated
(Tseng & Warschauer,
2023).
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