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Abstract

This study explores the impact of artificial intelligence (Al) on the critical thinking
skills of third-year students at BBA (Bordj Bou Arreridj) University. Acknowledging
the growing use of Al in education and the necessity of comprehending how Al affects
students' cognitive capacities, especially critical thinking, which is essential for
success in both the classroom and the workplace. In order to realize these objectives
and to evaluate the validity of the research, a field work was carried out in the
Department of English at the University of Mohamed EI Bachir El Ibrahimi for the
academic year 2024-2025. Employing a mixed-method approach, the research utilizes
questionnaires to gather quantitative data on students' perceptions and frequency of Al
tool usage, complemented by focus group discussions to explore their experiences and
insights in-depth. The findings will reveal the perceived influence of Al on various
aspects of critical thinking such as analysis, evaluation, and problem-solving the
impact of Al on critical thinking among third-year BBA, EFL university students was
covered in the questionnaire and focus group discussion. The thematic analysis of the
focus group discussion found six main themes: possible educational benefits of Al,
Al's role and effect on critical thinking, the need to have a balance between Al
technology and pedagogy, and ethical considerations. Students view Al as a tool for
problem-solving, error correction, and information generation; however concerns arise
due to overuse, such as overconfidence or plagiarism Ethical considerations include
handling bias in Al designs and human labor for Al-generated learning. The
implications of this research will inform pedagogical practices and curriculum
development at BBA University, aiming to optimize Al integration while fostering
students' independent critical thinking abilities. This study contributes to the growing
body of knowledge on Al in education, providing context-specific insights from an
Algerian university.

Key words: Critical Thinking Skills, Artificial intelligence (Al), Digital
Literacy, Cognitive Skills.
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General Introduction

Introduction

More recently, the use of artificial intelligence (Al) in higher education has been
one that has attracted considerable scholarly attention. While Al has numerous benefits
for students, it poses significant challenges as well particularly in developing critical
thinking. Al is transforming a lot of aspects of our lives rapidly, from how we
communicate and work to how we learn and make decisions. Various studies have
explored the dangers of Al to higher learning's critical thinking, as well as the
complexities confronting the teaching-learning process. Artificial intelligence
technologies have increasingly been incorporated into learning environments to
personalize learning, automate instruction tasks, and provide intelligent tutoring
systems (Luckin et al., 2016). The influence of Al on higher education, teaching,
learning, and assessment has been an area of controversy and research.

Nevertheless, critical thinking involves the collection, analysis, synthesis, and
evaluation of information. It is the ability to objectively analyze information, evaluate
arguments, identify biases, solve problems effectively, and make reasoned judgments
that is a cornerstone of academic success, professional competence, and informed
citizenship. Critical thinking is necessary for the evaluation of information, problem-
solving, and making informed decisions, both academically and in real life (Quinn et
al., 2020). The advent of Artificial intelligence technologies has provided a new spin
to this discussion. Al has the potential to revolutionize educational settings through
personalized learning and real-time evaluation, among others (Alam, 2022; Kamalov
etal., 2023).

This study looks into the impact of Al among third-year students at the

University of Bordj Bou Arreridj (BBA) when it comes to their critical thinking, who




General Introduction

study and prepare themselves for future carriers. Critical thinking skills will be
paramount for success. Awareness of the impact of their use of Al resources and tools
on such a key skill will be vital data to inform teachers, curriculum planners, and
policy-makers in BBA but generally as well.

Background of the study

The integration of Artificial intelligence (Al) in education is transforming
teaching approaches globally, particularly in teaching English as a Foreign Language
(TEFL). Al systems automate repetitive tasks, reducing cognitive load and freeing up
resources for higher-order thinking. Personal assistants manage information retrieval,
scheduling, and reminders, while tutoring programs cater to individual learning needs,
improving learning results (Fisher, 2011).

This study conducted among third-year learners at the University of BBA, aims
to understand how Al tools influence critical thinking, a crucial aspect of effective
language learning and communication. Critical thinking is essential in TEFL, as it
involves analyzing texts, evaluating arguments, and communicating effectively.
Critical thinking is especially crucial in academic writing for producing coherent,
logical, and understandable arguments, particularly in research paper background
sections (Pramonojati et al., 2020).

The ultimate goal of TEFL is to develop independent and critical users of the
English language, capable of reading and interpreting texts, evaluating information,
and making rational judgments. This study contributes to a deeper understanding of
how Al intersects with critical thinking in Algerian higher education, paving the way
for pedagogical practices that effectively leverage Al while cultivating essential

cognitive skills in future TEFL professionals and learners.
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Statement of the problem

The rapid integration of Artificial intelligence (Al) tools as well as applications
across various domains, including TEFL education, presents a complex and evolving
landscape for the development of important cognitive skills, particularly critical
thinking. Al does offer several possible benefits, which include improved information
access. It also includes automated data analysis, and customized learning experiences;
several concerns exist respecting its capability to impact students' analytical abilities,
problem-solving skills, and capacity for judgment.

No significant amount of existing work on the connections between Al and
education has been done empirically or theoretically, such as on the theoretical
application of Al as a form of pedagogy or on broad measures of digital literacy. There
Is not yet sufficient research on the specific and perceptual impact of regular use of Al
tools on the critical thinking capacities of undergraduate TEFL students in the real
world education context, although there are many benefits for the user. There is lack of
empirical research on the specific impact of language learning on the critical thinking
skills of TEFL students particularly in the Algerian university system in context. This
Is particularly true at the Mohamed EI Bachir El lIbrahimi University, where the
utilization of Al tools in TEFL education still suffers from the impetus stage.

In order to fill the gap in this aspect, research is being undertaken with a focus on
third-year BBA students to identify both positive and negative influences of exposure
to use of Al tools on critical thinking skills and to provide insights to optimize Al
integration in TEFL education.

Research Questions

Our research questions for this study are:
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1- In comparison to conventional teaching techniques, how does Al-assisted
learning affect students' capacity to acquire higher-order cognitive abilities
like analysis, evaluation, and creativity?

2- Do Al technologies have a beneficial or bad effect on pupils' reasoning and
thinking?

Objectives of the study

The study aims to achieve the following specific objectives:

1. To identify the main challenges of Al in the Algerian higher education settings.

2. To explore the impact of Al tools on the development of critical thinking skills
among third-year TEFL students.

3. To analyze students' perceptions of using Al tools for enhancing their critical
thinking abilities.

4. To determine if there are significant differences in critical thinking performance
between students using Al-enhanced learning and those who don't.

Significance of the study

This research will develop knowledge on how Al can effectively be integrated
into Algerian TEFL teaching, in order to enhance critical thinking abilities among
students. These results will provide concrete evidence that can guide curriculum
development, educational pedagogy and policy approaches towards the incorporation
of Al into language learning.

The results findings will highlight the effects of Al technologies on students’
critical thinking skills in the English language. This knowledge will help university

learners better appreciate how Al can contribute to their ability to develop critical
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thinking and problem solving skills when this skill is instrumental in a classroom
setting.

The study aim is to provide information which will enable language learners to
successfully use Al in order to grow into more competent and self-esteemed critical
thinkers for their TEFL coursework and future employment.

An overview of the methodology

This study will use mixed methods, i.e., collect and analyze quantitative and
qualitative data in order to provide a more accurate picture of the impact of Al on the
critical thinking skills of third-year TEFL students, which combines the strengths of
both approaches in order to offer a completer and more nuanced picture than either
alone.

To build quantitative information on the basis of initial qualitative observations,
the questionnaire will probably comprise Likert scale questions. To further analyze
trends, relationships and correlations between Al tool usage and self-assessed critical
thinking skills, the data collected from surveys will be statistically analyzed.

A focus groups discussion with a selected group of students who answered a
questionnaire survey will be conducted in the second step.

From the survey respondents, a focus group of students selected based on their
answers will be recruited for the focus group. The focus group discussion will be semi-
structured in that a set of open-ended questions decided upon for emphasis and some
flexibility will be sought to explore the participant voice and emerging themes.
Thematic analysis will be used to examine qualitative data to identify important
themes, trends, and recurring narratives related to how Al negatively affects students’

critical thinking ability. Data triangulation will help to more clearly understand the
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complex relationship between third year students’ use of Artificial intelligence and
critical thinking.
Definitions of key terms

The key terms of the current study are: critical thinking, Artificial intelligence
(Al), Metacognition, Bloom’ Taxonomy, TEFL and natural language process (NLP):

1. Critical thinking:

Questioning, analyzing, interpreting, evaluating, and passing judgment on what
you read, hear, say, or write are all components of critical thinking. The Greek word
kritikos, which means "able to judge or discern,” is where the word “critical"
originates. Making trustworthy decisions based on trustworthy information is the
essence of good critical thinking.

2. Metacognition:

The term "metacognition,” which comes from the Greek root word "meta"”
(beyond) and the Latin word “cognoscere™ (coming to know), describes a learner's
capacity to examine their own reasoning and select a successful approach. It is the act
of thinking while thinking.

3. Artificial intelligence (Al):

The technology that allows computers and other devices to act like human
learning, comprehension, problem-solving, decision-making, creativity, and autonomy
Is known as artificial intelligence (Al).

4. Bloom’ taxonomy:

Benjamin Bloom developed Bloom's Taxonomy in 1956 and published it as a
sort of learning result classification. Knowledge, comprehension, application,
analysis, synthesis, and evaluation were the initial steps in the cognitive skill

sequence.




General Introduction

The updated Bloom's Taxonomy was the result of Lorin Anderson and David

Krathwohl's 2001 revisions to the framework.
5. TEFL learners:

TEFL is an acronym for Teaching English as a Foreign Language, which refers
to teaching English to non-native speakers, particularly in a nation where English is
not the primary language.

6. Natural Language Process : (NLP)

NLP is the application of computational techniques to the analysis and synthesis of

natural language and speech. It is automated tools based on natural language processing™
Structure of the dissertation

The dissertation provides a comprehensive overview of critical thinking, Al, and
its impact on research. It covers the literature, definitions, and classifications of critical
thinking, as well as the emergence of Al and its impact on tasks like writing and data
processing. The investigative section discusses the research technique, data analysis,
and general discussion. The conclusion includes a list of limitations and
recommendations for further study. The dissertation's framework and structure are
well-structured and well-organized.
Conclusion

The goal of this part is to present the key findings of the investigation. It provides
background information relevant to the research. Additionally, it provides an overview
of the methodology, the problem statement, the research question, research objectives,
and definitions of important words utilized in the study, as well as the significance of

the study and how the thesis IS organized.
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Chapter One : Literature Review

I.1. Introduction:

A review of the relevant literature on Al and critical thinking is covered in this
chapter. It draws attention to how Al affects critical thinking abilities. There are three
primary sections to it: The definition of critical thinking, CT relationship to
taxonomies, and metacognition. Classifications for critical thinking definitions are
covered in the first section. The emergence of artificial intelligence (Al), its definition,
its different tools, and its effects on automating tasks like data analysis and research
writing are covered in the second section. The impact of Al on critical thinking is
covered in the third section, which also looks at the advantages and disadvantages of
the relationship between Al and the growth of critical thinking abilities.

1.2. Definition of Critical Thinking:

In order to assess issues, make wise judgments, and effectively express ideas,
critical thinking is a crucial talent for professionals, academics, and students (Lau,
2011). Critical thinking, according to Onions (2009), is a methodical, logical, and
thoughtful approach to deciding what to believe or do, and it is producing more
convincing and supported arguments. Additionally, Critical thinking is closely linked
to creativity, with both talents being necessary for thinking in a more innovative and
systematic manner (Lau, 2011). Critical thinking is especially crucial in academic
writing for producing coherent, logical, and understandable arguments, particularly in
research paper background sections (Pramonojati et al., 2020). It necessitates making
logical connections between concepts and facts, giving concise justifications, and
supporting arguments with data (Pramonojati et al., 2020). However, yet over ten years
ago it is noted that the faculty believe that students graduated from the college not

knowing how to think critically. (Foster, 2017). Sanders & Moulenbelt (2011) argued

10

—
| —



Chapter One : Literature Review

that there is certainly no shortage of scholarship on critical thinking, but a single,
widely-accepted, cross-disciplinary definition for critical thinking still does not exist.
Stakeholders in higher education presume they know the definition of critical thinking
and enter into discussions on critical thinking as if their personal or discipline specific
definitions are consistently shared by all.

The following is not meant to be a comprehensive literature review, however
rather a chronological mapping of the more influential definitions of critical thinking,
including definitions from John Dewey, Philip Bloom and the influences of cognitive
psychology, Robert Ennis, John McPeck. One of the three primary approaches to
critical thinking is the theoretical background approach as (Ennis, Lipman and
Mcpeck). The educational (Benjamine Bloom) and cognitive psychological (Sternberg
and Halpern) approaches. There are obstacles, difficulties, and differences in
definitions for critical thinking, and there is no one correct technique to teach it.
(Raider-Roth and Nicolas, 2016). Different viewpoints exist about the definition of
critical thinking and the best ways to teach it (Tiruneh et al., 2014).

McPeck (1981):

He asserts that critical thinking is not a universal ability or quality that can be
used in any discipline or collection of problems. However, critical thinking which is
described as the ability to evaluate information, challenge assumptions, and generate
original solutions-is crucial in business education (Curzon & Hobson, 2003). The
notion of critical thinking has changed somewhat in the last ten years. Bloom's
Taxonomy is a hierarchical framework for classifying educational objectives that has
been widely used and studied since its debut in 1956 (Masrom et al., 2018). After

being revised in 2001, the original taxonomy now has a two-dimensional structure that

11

—
| —



Chapter One : Literature Review

includes dimensions for information and cognitive processes (O. F. Tutkun, 2013).
The goal of this revision was to take into account how educational practices and
thought have evolved since the taxonomy's creation. Four primary topics have been
emphasized by critics: the necessity for new taxonomies to correspond with 21st-
century learning, uses, classification structure, and hierarchical structure (Nursyahirah
Wahidah Masrom et al., 2018). However, some researchers argue that
Bloom’Taxonomy may have limitations in addressing indigenous contexts and
promoting holistic learning outcomes (Rahman & Manaf, 2017).

Robert Ennis:

Robert Ennis is currently Professor Emeritus at the university of Illinois at
Urbana-Champaign. In 1962, Ennis defined critical thinking as “the correct assessing
of statements” and distinguished “three dimensions of critical thinking-logical
(judging the alleged relationships between the meanings of words and statements),
criteria (covers the knowledge of the criteria for judging), and pragmatic (impression
of the background purpose on the judgment)” and identified twelve “aspects of critical
thinking.” (Ennis, 1962, 83-85). Ennis updated his definition of critical thinking to
incorporate both creative elements and accurate judgment. In his simplified version, he
added "'reasonable reflective thinking focused on deciding on what to believe or do."

Ennis expanded the definition to include "abilities and dispositions™ such as
assessing the reliability of sources, recognizing conclusions, assessing arguments,
formulating and defending a position, seeking clarification, organizing experiments,
and being open-minded, knowledgeable, and cautious when drawing conclusions. The
goal of this condensed definition is to facilitate better communication between critical

thinking proponents.
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John Dewey:

Additionally, Sanders & Moulenbelt contended that John Dewey was an
American philosopher, psychologist, and advocate of educational reform in the early
20th century. Dewey (1910) defined reflective thought as: An active, persistent, and
thorough evaluation of any belief or presumed form of knowledge, considering the
reasons that back it up and the subsequent conclusions it may lead to (Dewey, 1910)

Dewey's reflective thinking is autonomous, examining convictions to assess their
foundations and outcomes. It discourages individuals from making decisions based on
instinct or routine. Critical thinking emerges from skepticism, driven by observation
and logical reasoning. These cognitive processes are recursive and interrelated,

moving in a sequential manner

1.3. Critical thinking and its relationships to Metacognition and
Bloom’s Taxonomy:

1.3.1 Critical Thinking & Bloom’s Taxonomies:

According to Sanders & Moulenbelt, (2011) Benjamin Bloom was an educational
psychologist whose career spanned several decades in the 20" century and who is best
known for developing a taxonomy of cognitive thought. Bloom (1956, p. 18, 201-207)
defined the cognitive domain as having three aspects: knowledge, intellectual abilities,
and skills that have a hierarchy of six levels:

1. Knowledge: the recall of previously learned material from specific facts to
complete theories.
2.Comprehension: the ability to grasp and understand the meaning of the material

presented in the forms of translation, interpretation, or the estimation of future trends.
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2. Application: the ability to use learned material and apply this material in new s
pecific situations.

3. Analysis: the ability to break down information into parts and examine the
relationship among the parts so that organization can be understood.

4. Synthesis: the ability to organize many elements or parts to form a new whole.

5. Evaluation: making judgments or ideas or methods using evidence and based

on definite internal (organizational) or external (relevant to purpose) criteria.

Bloom’s hierarchy is excellent for explaining what goes on in the classroom from
both the teachers’ and students’ perspectives. Unfortunately, it lacks the specificity
necessary for assessment of critical thinking. (Ennis, 1993) For the task at hand, it is
important to note that Bloom’s hierarchy viewed the evaluation of judgments as
having a purpose or contextually specific component.

1.3.2 Metacognition:

According to Lai (2011), several scholars have suggested that self-regulation is
the connection between metacognition and critical thinking. For instance, self-
regulation is listed as one of the critical thinking skills in the APA Delphi report
(Facione, 1990).

Under the heading of self-regulated learning, which they define as "our ability to
recognize and control our learning contexts," Schraw et al. (2006) make links between
motivation, metacognition, and critical thinking (p. 111). In turn, self-regulated
learning is thought to be made up of three parts: motivation, metacognition, and
cognition.

Critical thinking, as defined by Schraw and colleagues, is part of the cognitive

component and entails locating, evaluating, and forming conclusions from sources. Lai
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(2011) proposed that numerous scholars have used metacognition and other abilities
frequently recognized as 21st century talents to define the concept of critical thinking.
The simplest definition of metacognition is "thinking about thinking."

According to Kuhn (1999), critical thinking is a type of metacognition, which
also comprises epistemological knowing (which encompasses how information is
formed), metacognitive knowing (which operates on declarative knowledge), and
meta-strategic knowing (which operates on procedural knowledge). Similarly, when
Flavell (1979) contends that “critical appraisal of message source, quality of appeal,
and probable consequences needed to cope with these inputs sensibly"” can result in
"wise and thoughtful life decisions,” he sees critical thinking as a component of the
metacognition construct.

Some, on the contrary hand, claim that metacognition and critical thinking are
two separate concepts. Metacognition, for instance, is not always necessary because
one can think about one's thoughts without reflection, as Lipman (1988) noted. In
contrast, McPeck contends that the capacity to identify when a certain skill is
applicable and to use that talent is a sign of general intelligence rather than critical
thinking (1990). At the very least, metacognition can be viewed as a prerequisite for
critical thinking, according to Lai (2011), since it increases the likelihood that one will
carry out high-quality thought.

I.4. Classifications for Critical Thinking definitions:

Definitions of critical thinking can be divided into a number of groups according

on their broadness and focus. According to certain definitions, cognitive abilities

including argument analysis, inference, evidence evaluation, and problem-solving are
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important (Lai et al.,, 2011; Petress, 2004). Others emphasize dispositional traits
including flexibility, curiosity, and open-mindedness (Lai et al., 2011).

Nonetheless, an examination of the literature indicates that there is disagreement
about a standard definition of critical thinking, although there seems to be some
agreement among many of the well-known formulations (Sanders & Moulenbelt,
2011). In actuality, it seems that every definition covered in his research falls into one

of two categories: cross-disciplinary definitions or context-specific definitions.

1.4.1 Context — disciplinary definitions:

Sanders & Moulenbelt (2011) stated that Context-specific definitions assume
critical thinking cannot occur without a specific context. To put it another way, the
context in which a critical thinking exercise takes place affects how well a person
develops their critical thinking abilities. According to this theory, since critical
thinking abilities cannot be separated from the related subject matter, they should not
be taught as a stand-alone course. To the extent that the subjects themselves are
different, critical thinking in chemistry and business is different. The definitions
proposed by Brookfield (1987) and Kurfiss (1988) are examples of context-specific
definitions, but McPeck's (1981) definition clearly belongs to the context-specific
group. When assessment is given more consideration, context-specific terminology

can be quite helpful.

1.4.2 Context — specific definitions:
Furthermore, Sanders & Moulenbelt (2011) Cross-disciplinary definitions clarify
critical thinking in very broad terms, enabling critical thinking skills to be taught

independent of a specific context. This is not to claim that critical thinking skills occur
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without a context, but rather than the critical thinking skills are not dependent upon a
particular context. In this way, the skills needed to critically think in chemistry are
similar to the skills needed to critically think in business. Dewey (1910) offered a
cross-disciplinary definition for critical thinking by identifying its key components as
analyzing the facts, determining whether facts are relevant, and then synthesizing the
appropriate factual information into a whole. Bloom (1956) also provided a cross-
disciplinary definition for critical thinking as involving analysis, synthesis, and
evaluation.

Definitions that span various disciplines are inherently effective for
interdisciplinary cooperation, yet utilizing them for assessment purposes can prove
difficult. While the possibility of evaluating critical ~ thinking  skills is  widely
recognized, definitions across different disciplines often appear quite unclear and
vague. The wide-ranging nature of the definitions can create confusion and
may prompt some to question the dependability and applicability of the

assessment outcomes.

1.5. Critical Thinking: Social & Individual.

The purpose of this editorial, according to Larson et al. (2024), is to make the
case for greater focus on the concept of critical thinking in light of the opportunities
and dangers presented by GenAl. In previous literature, critical thinking has been
conceptualized in two primary approaches (Larson et al., 2024). According to the first
viewpoint, critical thinking is the capacity to make objective situational analyses and
decisions while avoiding cognitive biases (as cited in Lovelace, Eggers & Dyck, 2016;
Priem, 2018). This viewpoint concentrates on the "thinking" component of the phrase,

stressing the reasoning, proof, and analysis that back up assertions and opinions.
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According to the second, critical thinking is the capacity to consider and question
accepted social norms (Huber & Knights, 2022). This sociologically based viewpoint
highlights the "critical” aspect of the name by exposing injustice and questioning
established beliefs. We'll call these two perspectives on critical thinking “individual™

and "social," respectively, for simplicity's sake.

1.5.1 Critical Thinking: Individual

The current concept of individual critical thinking, according to Larson et al.
(2024), was created by Edward Glaser (1941) after being first introduced by John
Dewey (1910). (Lovelace et al., 2016: 101) Individual critical thinking is defined as
“the ability to thoughtfully analyze and evaluate situations and recommend courses of
action that consider stakeholders, implications, and consequences” (Parks-Leduc,
Mulligan & Rutherford, 2021). This involves evaluating options using a variety of
different perspectives. The fact that individual critical thinking involves both cognitive
and emotive components is a significant feature (Glaser, 1941). This is important
because it suggests that in addition to having the cognitive capacity to engage in
critical thinking, one must also be motivated and inclined to do so, focusing on

emotion, embodiment, and reflexivity (Lindebaum & Fleming, 2024).

1.5.2 Critical thinking: Social
As opposed to the focus on objectively sound solutions that characterizes
individual critical thinking, so-called social critical thinking entails "reflecting
critically upon, and challenging, the status quo of current social and institutional
arrangements" (Huber & Kbnights, 2022: 303). Developing an awareness of social

reality and the capacity to question and alter them are both included in this (Berkovich,

18

—
| —



Chapter One : Literature Review

2014; Colombo, 2023). According to Holmes et Al; (2005): 249; and Edwards &
Kupers (2024): they see this type of “critical thinking challenges students to think
more humanistically about the impact of their actions as they are learning.” According
to Hibbert (2013), social critical thinking considers power and diversity in order to
expose conflicts and oppose hegemony (Lamy, 2007).

1.6. Definitions and emergence of Al:

During World War II, the polymath John von Neumann created a crucial tool to
help with the modeling required for the Manhattan Project. His groundbreaking idea of
an electronic gadget that could be swiftly adjusted to meet the requirements of
different issues altered how humans interacted with machines for all time, as he
worked to help Britain war effort crack codes.

Alan Turing was also creating an algorithmic approach to machine programming.
He put forth the Turing Test in 1950. It claims that if a person can engage with a
computer using a keyboard without being able to tell if they are speaking to a machine
or a human, then we would know that a computer has successfully replicated
significant components of human mental capacity. Humanity has undoubtedly
surpassed the artificial intelligence threshold for a very long time.

The next turning point is reached by John Von Neumann; when Al advances to
the point where it can do a wide range of tasks without the need for human
intervention or effort. In labor-intensive tasks like customer service, proofreading, and
similar tasks, computers have already displaced many people. However, they are soon
to replace more creative tasks like writing, drafting legal briefs, auditing, and any

simulation or activity that calls for a large amount of data processing, thousands or
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billions of iterations, or trial-and-error exercises. Both the risks and the potential are
incredible.

Up until now, a lot of work has gone into creating Artificial intelligence
technologies sufficiently accessible to allow them to widely enter the economic,
scientific, and artistic arenas. Such accessibility is now largely complete, as humanity
has progressed well beyond the threshold of the Turing Test. The next step is
expanding Al applications and increasing its penetration (Collin, 2025).

1.7. the various tools of Al and the impact of Al on automating tasks:

Artificial intelligence (Al) tools such as recommendation systems, virtual
assistants, and search engines make it easier to get information, which could change
how people remember and store information. The “Google effect” was first proposed
by Sparrow, Liu, and Wegner, who hypothesized that having information readily
available to us lessens the requirement for internal memory recall.

According to this phenomenon, which is often referred to as “transactive
memory”’, people are more likely to recall the location of information than the actual
content. Although this can increase productivity and provide rapid knowledge access,
it also raises questions over possible memory loss. Two essential components of
cognitive functioning attention and focus are also impacted by Al tools.

On the one hand, Al can assist with attention management by emphasizing
significant content and eliminating extraneous information. Al-powered news
aggregators and personalized content recommendations, for instance, can improve
cognitive efficiency by assisting users in concentrating on pertinent information.

However, the incessant alerts and updates from Al-powered gadgets and apps can also
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divert attention and make it harder to concentrate on one thing for long stretches of
time.

Frequent interruptions and multitasking, which are frequently made possible by
Al tools, can harm cognitive function and lower the quality of attention, according to
research by Risko and Gilbert: (2016) Critical thinking and problem-solving skills may
be impacted in the long run by this attentional fragmentation, which can result in
superficial information processing and decreased involvement with complex tasks.

Al systems are increasingly being used for decision-making and problem-
solving, analyzing large datasets to identify trends and provide suggestions. This has
significant implications for industries like engineering, finance, and health. However,
excessive Al usage raises concerns about cognitive offloading and the potential
decline of autonomous analytical abilities.

The significance of problem-solving as a fundamental cognitive skill was
emphasized by Jonassen (2000), who pointed out that effective problem-solving,
requires the capacity for in-depth, introspective thought. People may become less
adept at creating and using their own problem-solving techniques when Al
technologies take over these jobs, which could result in a reduction in their cognitive
flexibility and creativity. Cognitive load and efficiency can be greatly impacted by Al
systems that automate cognitive processes.

According to Sweller (1988) cognitive load theory, learning and performance can
be improved by lowering cognitive load because the human cognitive system has a
finite capacity. Al systems automate repetitive tasks, reducing cognitive load and

freeing up resources for higher-order thinking. Personal assistants manage information

21

—
| —



Chapter One : Literature Review

retrieval, scheduling, and reminders, while tutoring programs cater to individual
learning needs, improving learning results (Fisher, 2011).

The automation of cognitive processes by Al systems has potential drawbacks
despite its advantages. The possibility of cognitive dependency, in which people grow
too dependent on Al systems for simple and complicated activities, is one worry.
People may lose the chance to practice and improve their own cognitive capabilities as
a result of this dependence, which can result in a loss in cognitive capacities (Carr;
2010). Furthermore, the automation of decision-making processes by Al tools may
lead to a lack of knowledge and transparency. People may not completely comprehend
the underlying procedures and standards that the Al system uses when they depend on
it to make judgments, because people may blindly embrace Al advice without
challenging or assessing them this “black box” issue can lower crucial involvement
and responsibility (Pasqual; 2015).

Balancing automation and cognitive involvement are crucial to mitigate Al-
driven drawbacks. Education interventions promoting autonomous learning, critical
thinking, and problem-solving skills can help individuals become more resilient to Al.
1.8. the impact of Al on Critical Thinking:

The use of artificial intelligence (Al) in education to improve critical thinking
abilities is increasing. A crucial instrument in academic research, natural language
processing (NLP) analyzes vast amounts of textual data to carry out exhaustive
literature reviews. NLP speeds up research and enhances the accuracy and
comprehensiveness of literature studies by assisting in the identification of themes,
patterns, and gaps in the body of current literature. Raharjana et al. (2021) illustrate

this usefulness by showing how NLP can effectively sort through large amounts of
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scholarly literature. This is further supported by Duman and Akdemir (2021), who
contend that by automating repetitive and time-consuming processes like literature
reviews and issue identification, Al can significantly increase research capacity.

These efficiencies allow researchers to focus more of their cognitive energies on
more difficult activities, such as forming hypotheses and interpreting data, which are
essential for developing higher-order cognitive abilities. However, Al has an impact
on critical thinking that goes beyond automation or efficiency improvements; it also
opens up new ways to examine preexisting theories and paradigms. Mathisen et al.
(2019) believe that the strength of Al, and data analytics tools in particular, resides in
its ability to test preexisting frameworks experimentally, hence highlighting the
significance of questioning as a fundamental component of critical thinking. Scholars
such as Spector and Ma (2019) and Halpern and Dunn (2021) support similar ideas,
arguing that Al can be used in a way that questions conventional wisdom and
promotes skepticism. According to Lamb et al. (2020), machine learning technology,
for example, can help in experimental design, particularly in predicting outcomes to
refine research objectives.

From automation to hypothesis testing, diverse role opens up new possibilities
for teaching, learning, and applying critical thinking, resulting in a more complex and
nuanced educational experience. While Al is clearly useful for improving critical
thinking abilities, there are several important drawbacks that should be noted. The
possibility that Al systems could produce which would restrict the range of viewpoints
that people are exposed to, is one of the main worries. Sasahara et al. (2019) and

Kusters et al. (2020) have addressed this problem, pointing out that algorithmic biases
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may unintentionally reduce the range of analytical results, thereby reducing the
opportunity for critical analysis.

The absence of customization in Al algorithms is another drawback that may
limit the variety of data available for scholarly study. As stated by Janssen et al.,
(2021). ; And Keyes et al. (2021) these algorithms frequently do not correlate with
specific criteria for scholarly paper selection, which may limit prospects for in-depth
critical study, as cautioned by Keyes et al. (2021) and Janssen et al. (2020). The
situation is made more complex by concerns regarding the ethical and dependability of
these Al systems. According to Ryan (2020), one should be cautious of the results
produced by Al analytics tools, particularly in considering the possibility that incorrect
starting settings could provide inaccurate or deceptive results. Heimerl et al. (2022)
findings highlight how Al intrinsic inability to comprehend subtleties like irony or
emotional nuances may result in analyses that are either insufficient or erroneous.

Study participants have also brought up the topic of “cognitive offloading”
contending that an excessive dependence on Al may impair capacity for critical
thought. Marzuki et al. (2023) support this view. These limitations necessitate a well-
rounded strategy that includes human monitoring to guarantee dependability and
analytical objectivity, thereby avoiding traps that might erode critical thinking.

1.9. the advantages and disadvantages of critical thinking

1.9.1. the advantages of Al on Critical Thinking:

In education, artificial intelligence (Al) is an effective instrument for enhancing
critical thinking abilities. Al has gained widespread recognition in recent years and is
being applied in a number of domains, including education (Rahman &Watanabe,

2023). Al is widely used in educational settings, particularly in writing papers.
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Generative Al applications like ChatGPT, Gemini, and Gamma can explore pre-
existing content and create original content.

These tools stimulate creativity, challenge preconceived notions, and provide
individualized learning experiences. Al also aids educators in preparing for classroom
demands, further empowering students and preparing them for the future. According to
Berg & Plessis (2023), Al supports educators by offering frameworks, concepts, and
materials. They claimed that when educators employ Al, it helps them think critically
as they approach pupils in different ways. By fostering a discussion-oriented learning
environment, teachers may help students develop their critical thinking skills. By
delivering engaging experiences and a variety of viewpoints on topics, Al can interact
with complex content. Al also helps pupils by locating pertinent study resources. One
important benefit of Al in education is its capacity to give students quick, helpful
feedback by examining enormous volumes of data to understand their learning
preferences, areas of strength, and areas of weakness (Kaledio et al., 2024).

1.9.2. the disadvantages of Al on Critical Thinking:

However, there are challenges when utilizing Al in the classroom. One of
the risks that Al can present to educators or learners is that it may limit their ability to
think critically. The claim that Al cannot support student’s critical thinking was
refuted by Karimi and Khawaja (2023). Students are less motivated to conduct
additional analysis and assess the search results because of the automated and simple
nature of the information-finding process. This problem makes it difficult for pupils to
apply their critical thinking abilities in the classroom. Walter (2024) further supports

this idea by stating that if students do not read the lesson's basic context information
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before using the technology; they will not be prompted to evaluate the Al results they
acquire. As a result, it might impair students' ability to think critically.

1.10. Gap:

There is a dearth of research on the relationship between Al and education,
especially in Algeria. Despite all of Al's advantages, little empirical study has been
done on how regular Al use affects undergraduate TEFL students' critical thinking
skills. At Mohamed EI Bachir El Ibrahimi University, where Al integration in TEFL
instruction is still in its infancy, the situation is especially worrisome. In order to
address this, research is being done on third-year BBA students in order to determine
the advantages and disadvantages of Al technology and offer suggestions for
incorporating Al into TEFL instruction. The objective is to determine the advantages
and disadvantages of Al exposure and application for critical thinking abilities, as well
as to offer suggestions for improving Al integration in TEFL instruction.

1.11. Conclusion:

The study explores the perception of critical thinking among EFL students and
the role of artificial intelligence (Al) in this process. EFL students view critical
thinking as a complex field that involves challenging conventions, assessing evidence,
and understanding context. Al can improve critical thinking in academic research,
theory analysis, and experimental design. However, concerns about Al limitations
include nuanced comprehension, echo chamber risk, and lack of personalization.

The study highlights the need for a well-rounded strategy that uses Al potential
while being mindful of its limitations. The study's reliance on self-reported data raises
potential biases and mistakes, and future research should include objective

measurements like observations or psychometric tests.
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The study emphasizes the importance of a nuanced approach when using Al to
improve EFL students' critical thinking abilities, while also highlighting areas that
require caution and further investigation. Al can help students expand ideas, gain
deeper insights, and ensure information accuracy and relevance. However, its use must

be carefully considered to prevent impeding critical thinking.
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I1.1. Introduction:

This chapter introduces the second section of the study, the theoretical section,
which seeks to determine how Al fosters critical thinking in students at Mohamed El
Bachir El-Ibrahimi University in BBA through particular tasks and questionnaires. The
methodological issues are covered in this chapter. It describes the selected
methodology, the description of the research design, the research questions and
hypothesis, the selection criteria for research participants (sampling), and an
explanation of the methods utilized to carry out this study. In addition, it offers a
thorough explanation of the questionnaire, the methods used to gather the data, data
analysis methods, and ethical research conduct guidelines that are adhered to in this
study.

11.2. Research Approach:

Research methods are strategies and processes that direct studies from general
hypotheses to in-depth data gathering, analysis, and interpretation (Lamoth Haynie,
2022). This study will employ a mixed-methods approach. This entails integrating
qualitative and quantitative research methodologies. Specifically, it will use a
sequential explanatory design, to find trends and patterns. The research design entails
first gathering and evaluating quantitative data (via questionnaires). Then, we collect
and analyze qualitative data (from focus group discussions) to explain and provide
deeper context to the quantitative findings.

This methodology offers for a more comprehensive understanding of the research
problem, as it incorporates the capabilities of both quantitative and qualitative

methodologies.
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11.3. Research Paradigm:

Research paradigms are conceptual frameworks that influence research
methodologies across disciplines and direct scientific investigation (Khatri,2020). The
most appropriate research paradigm for this topic is pragmatism. In order to generate
knowledge that is beneficial to society, pragmatism encourages the application of
continuous abductive reasoning and mixed methodologies (Feilzer, 2010).

Pragmatism emphasizes the practical application of research and the use of
diverse approaches to address complex issues. It allows researchers to employ any
philosophical or methodological strategy that best addresses the study issue,
recognizing the complexity of reality.

I1.4. Research design:

The goal of qualitative research, according to Verhof and Casebeer (1997), is to
highlight participant experiences and perspectives while developing concepts and
presenting descriptions of processes in natural contexts. However, quantitative
research is best suited for testing hypotheses and establishing cause-and-effect
linkages (Verhoef & Casebeer, 1997).

The study will employ a quantitative approach, using a systematic questionnaire
to assess students' use of Al tools and their perception of Al's impact on their critical
thinking, and a qualitative approach, involving focus groups and semi-structured
interview to understand students' perspectives and experiences.

11.5. Research setting:

We work with controlled elements in Mohamed EI Bachir El Ibrahimi

University's naturalistic setting will serve as the main research location. Among them
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are classrooms and study locations. A few regulated components will be used in this
realistic environment:

Administration of a structured questionnaire and Focus group discusses were
facilitated using standardized materials and regulated sampling to guarantee
representation. This method seeks to strike a balance between the necessity for some
degree of control to guarantee data quality and comparability and the ecological
validity of observing pupils in their natural surroundings. It is crucial to remember
that the researchers need to be conscious of the university's cultural background and
modify the study environments and interactions to be culturally sensitive.

The study will be more thorough and transparent, and the results will be more
reliable and useful if the research approach, paradigm, and settings are all explicitly
defined. Important components of study design that have significant impacts on results
include research settings and methodologies, Schindler & Cooper (1980).

11.6. Research Questions

Fundamental elements of the research process: research questions and hypotheses
determine the design and goals of studies (Barroga & Matanguihan, 2022). Research
questions might be descriptive, difference-based, or associational, and they examine
the connections between variables (Morgan & Harmon, 2000). Our research questions
for this study are:

1- In comparison to conventional teaching techniques, how does Al-assisted
learning affect students' capacity to acquire higher-order cognitive abilities
like analysis, evaluation, and creativity?

2- Do Al technologies have a beneficial or bad effect on pupils' reasoning and

thinking?
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11.7. Sample and sampling procedures:

According to Creswell (2014), a "population™ is the entire set of people who
share particular traits and may be studied. To ensure accurate results, researchers
should keep a careful eye on sampling strategy, data collection techniques, and
possible sources of bias or contamination (Robinson, 1993).

The study was carried out in the University of Mohamed EI Bachir El Ibrahimi's
English Department during the 2024-2025 academic year. The population for the
study consisted of 54 EFL third-year male and female students.

The representative sample was then chosen at random from the questionnaire and
certain groups during focus group discussions to guarantee that every member of the
research population had an equal chance of being chosen free from bias or influence.
Additionally, they use appropriate language to address inquiries , their level is better
and they offer comprehensive details regarding this matter.

11.8. Data collection procedures:

As stated by Creswell (2012), data collection refers to the method of gathering
information from individuals through research to gain significant understanding of
their attitudes, behaviors, or experiences. To comprehensively examine the impact of
Al on critical thinking skills among third-year students, a mixed-methods approach
that integrates both quantitative and qualitative data collection is recommended. In this
study, we utilized a questionnaire and conducted focus group discussions.

v" To make sure the questionnaires are simple and easy to comprehend, we pilot

them with four students before collecting quantitative data and publishing

them.
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v' The initial step will involve distributing a questionnaire containing
demographic information, validated critical thinking assessments, trends in Al
usage, and Likert scales to assess perceived effects, aimed at evaluating shifts
and connections.

v’ Experienced moderators will lead focus groups that will examine students'
intricate experiences, perspectives, and ethical dilemmas concerning the
influence of Al.

The statistical evaluation of questionnaire data will be enhanced by thematic
analysis of recorded discussions, facilitating triangulation, complementarity, and
expansion of findings. During the research process, key ethical factors like informed
consent, privacy, and data security will be prioritized.

11.9. Instrumentations:

Smith and Jones (2018) assert that research instruments are vital resources that
allow researchers to collect data. This study utilized two research tools: questionnaires
and focus group discussions. Integrating qualitative and quantitative methods leads to
a deeper comprehension of research problems compared to using just one method
individually (Johnson & Christensen, 2016).

Brown (2001) describes a questionnaire as "any written instrument consisting of
a sequence of questions and statements that respondents reply to, either in their own
words or by selecting from given options." on page 73.

A focus group discussion (FGD), a qualitative research method for data
collection, involves a small group of participants engaging in conversation about a

specific topic (Wong, 2008).
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I1.9.1 .Focus group discussions:

A study was conducted on third-year TEFL students at Mohamed EI Bachir El
Ibrahimi University using a semi-structured interview method. The researchers
carefully selected participants from a questionnaire sample, dividing them into three
focus groups in each group trying to have 6 students based on major or class.

They created an open-ended conversation guide to encourage in-depth discussion
and asked insightful questions. The study was recorded on audio, and participants'
notes were taken during the conversations to record important themes and insights.
The aim was to understand students' perspectives on how Al affects their critical
thinking abilities.

11.9.2. Questionnaire:

The study aimed to gather data on students' opinions, experiences, and critical
thinking abilities regarding Al application. After we piloted our questionnaire with
students , we published them .A questionnaire was designed using a Likert scale and
an average length of 23 questions. The questionnaire included demographic data, use
and perceptions of Al tools, impact on higher-order cognitive skills, reasoning and
thinking skills, and overall perceptions of Al's positive or negative effects.

11.10. Data Analysis procedures:

The researchers used both quantitative and qualitative methods to analyze data on
the impact of Al tools on critical thinking skills among 54 third-year students.
Quantitative data was collected through questionnaires, while qualitative data was
obtained through focus groups.

The researchers aimed to develop practical solutions and suggestions to improve

students' critical thinking skills and understand the impact of Al tools on their thinking
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abilities. This approach provided rich contextual data to better understand the
guantitative results.

11.10.1. Qualitative Analysis: (focus group discussion)

The qualitative data in this study was analyzed utilizing both deductive and
inductive methods through the use of thematic analysis. Finding and examining themes
or patterns of meaning-that appear in data is the goal of thematic analysis. The
methodical identification, classification, and interpretation of themes are all part of it
(Guest, MacQueen, & Namey (2012).

Students' opinions about Al's influence on critical thinking were made clear by
the focus group discussions. Although Al can enhance knowledge retrieval and
summarization, over-reliance and the necessity of critically assessing Al-generated
content have been questioned.

The information emphasized the value of digital literacy as well as the necessity
of challenging presumptions and considering different points of view. All things
considered, Al has potential advantages but also presents concerns and calls for
advanced analytical abilities.

11.10.2. Quantitative analysis: (questionnaire)

Chatbots and Al-powered search engines were the most often utilized Al tools,
according to research conducted on third-year students. The use of Al tools and
students' capacity for independent thought and well-reasoned argumentation were
found to be somewhat correlated negatively. Nonetheless, there was a marginally
favorable association found between the use of Al and the perceived effectiveness of
information collection. Although they felt less confident in their ability to solve

problems, students who use Al more often concur that it is simpler to evaluate
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complicated material. This point to a pattern where a rise in Al might use result in a
drop in trust in one's capacity for autonomous critical thought.

11.11. Limitations and delimitations:

11.11.1. Limitations:

The generalizability of the case study on third-year students at the University of
Mohamed EI Bachir El Ibrahimi in BBA to other student populations, departments, or
universities is constrained. Subjective perceptions of the impact of Al and critical
thinking abilities, recollection errors, social desirability bias, and self-reported data all
affect the results.

The nature of quantitative data and the impact of unmeasured factors like past
academic preparation and individual learning preferences make it difficult to establish
a clear causal relationship between the use of Al and increases in critical thinking
skills.

11.11.2. Delimitations:

This study employs a mixed-methods approach and focuses on third-year
students at the University of Mohamed El Bachir El Ibrahimi in BBA. Focus groups
and questionnaires are used to gather data; performance tasks and other approaches are
not used. Instead of assessing changes directly, the study focuses on how students
perceive the impact of Al technologies on their critical thinking. The study's timeline
only accounts for the effects of Al within a certain time period; long-term
consequences are not taken into account.

11.12. Issues of trustworthiness and Ethical considerations
11.12.1. Ethical considerations:

This study complied with ethical research conduct guidelines in the following ways:

( 1
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v' It was theory-based and devoid of any experiments. As a result, participants
were completely safe and faced no hazards.

v' It was carried out in a way that complies with social norms.

v It avoided touching on any delicate subjects.

v’ There was no requirement to participate; it was entirely voluntary.
Information that could be used to identify specific people or extremely small groups

was left out.

11.12.2. Issues of trustworthiness:

- The accuracy, transferability, dependability and confirmability of both
qualitative and quantitative research are what define its credibility.

- Construct validity, response bias, external validity, internal reliability, and
statistical conclusion validity are some of these elements.

- In addition to avoiding researcher bias and making clear linkages between facts
and interpretations, researchers must be consistent in their data collection, analysis,
and interpretation.

- Sample bias and the study setting are two examples of factors that may affect
generalizability, or extrapolation.

11.13. Conclusion:

To conclude, the study examines how third-year students at Mohamed EI Bachir
El Ibrahimi University are affected in terms of their critical thinking abilities by
artificial intelligence (Al). The study used a mixed-methods approach with a
pragmatist paradigm to investigate how students perceive Al's impact on their critical

thinking and how it relates to their self-reported skills.
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Semi-structured focus groups and questionnaires were used to gather data. An
overview of the methodology has been given in this chapter, which covers topics like
participant selection, sample techniques, study design, data collecting instruments, and
the methodologies used to gather and examine data from EFL students.

The validity of both qualitative and quantitative research methodologies was also
covered by piloting the questionnaire first with students and taking the permission

from the students and teachers to allowing us doing focus group discussion with them.
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I11.1. Introduction:

This chapter presents the study's findings in an organized manner according to
the research design. The results are divided into two categories, which are quantitative
(questionnaire) and qualitative (group discussion).

The quantitative component addresses the research issue by analyzing the data
collected from participants and figuring out how Al has impacted their ability to think
critically.

The subject matter supplies the qualitative component, and these findings are
compiled and totaled. A general discussion will be provided at the conclusion to
review and restate the previous interpretations and findings and to compare them with
those of similar studies.

I11.2. The Qualitative results (Focus group discussion):

The results of the semi-structured interview conducted to investigate how Al
impacts third-year BBA university EFL students' critical thinking are presented in this
part by using thematic analysis. The primary tactics are categorized according to the
students' responses into six themes: the potential benefits of Al in education, worries
about its limitations and disadvantages, how Al affects critical thinking, how to adapt
teaching techniques, ethical considerations, and lastly how Al is integrated and used in
the classroom. Focus groups with three groups are used in our investigation. The study
involved six students in each group, and a thematic analysis of their responses yielded
several significant new insights regarding the application of Al in education.

The code used for the respondents is shown in Table 01. M1 denotes a male
interviewer with interview code 01, for example. Furthermore, a female responder

with interview code 01 is indicated as F1.
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TABLEL: The Qualitative Study Respondents' Codes

Gender Code GO01 G 02 G 03

Female (F) 6 6 4
Male (M) 0 0 2
Total / 6 6 6

111.2.1. the potential benefits of Al in education:

Most respondents agree that Al can be an essential tool in education.

“Al is helpful for us like solve problems, summary to have an idea about topic,
Discuss something even if we have an article, paragraph. Al helps us to correct
mistakes and it saves too much time. ” (FO1)

“If you send or write to Al your topic, it will help you to generate more
information and ideas about the topic which emphasize your memory. © (F02)

Participants discussed how Al helps students with problem-solving, error
correction, and more efficient learning while also saving time and facilitating
information access. Beyond only achievements, these benefits genuinely foster
students' curiosity and sense of agency in their education. Additionally, Al tools
provide classrooms a more dynamic feel by offering a variety of resources that keep
students interested, such as interactive lessons or instant feedback, and think of Al as a
digital assistant for educators.

111.2.2. How Al affects critical thinking: (Worriers about Al
limitations and drawbacks)

The impact of Al on critical thinking abilities is a noteworthy subject that came

out of the investigation. Al can foster critical thinking by offering fresh viewpoints and

concepts, however if it is overused, it might hinder creativity and analytical skills.
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Although students acknowledged the many advantages of Al, they also voiced some
serious concerns. For instance, they worry that relying too much on Al could result in
overconfidence or laziness, such as putting all of our faith in a potentially inaccurate or
even unintentional plagiarism-causing technology.

“Al could be helpful or harmful, it depend on the way you research because for
example, you are emphasizing research and you asking to provide you with references
it will be a disaster. If you know how to use it it will be helpful, if you don’t it will
harmful.” (F01)

“For example, if you have a topic and ask Al to provide you with some
backgrounds like subtitles in which you can include them in your topic; it will really
activate your critical thinking, your creativity when you how to utilize it. ” (F 02)

“In some cases, Sometimes Al minimize our critical thinking if we have for
example research, | will not think how to do it, I just I go to different Al tools and
Google it and give it to in fastest and easiest way. ” (F03)

“It depend on you for example, if you ask Al smart questions and you know how
to ask and your language, and your style are good it will answer you perfectly but if
you give it's just a topic or what to do in fast way; it will put you in plagiarism and
difficult situation. ”(F01).

“The access to information by using Al is valid but when assess the resources
are not reliable; Al always gives us wrong resources, it like plagiarism, it works just
to gather information without the analyzing of information. ” (F02)

The fact that Al isn't always objective and makes people nervous. Its answers
may be prejudiced or subjective, which is morally dubious, especially when it comes

to delicate topics like politics or religion. In order to prevent these issues, attendees
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underlined how important it is to exercise caution as well as question Al's output
rather than taking it at face value. They are essentially stating that while Al is

fantastic, human intelligence shouldn't be surrendered for it.

111.2.3. How to adapt teaching techniques and the integration of
Al in the classroom:

The use of Al is causing changes in the way that people learn. Participants
discussed how important it is to find a balance between Al technology and
conventional teaching approaches in order to enhance learning outcomes. Finally, the
value of integrating Al into the classroom was a topic of much debate. Participants
underlined the necessity of clear laws, sufficient teacher training, and resolving access
issues in order to ensure equitable usage of Al tools.

“For me I prefer using books in my study because they give me deeper learning
and help me to memorize things, but now we should make balance between the
traditional learning and new Al technologies. ” (FO3)

“If you searching for your research and you have to submit it as soon as
possible, you would prefer to read a book or just tap it and search about it using Al. It
depends on the condition you are.” (FO1).

“I prefer Al method in my learning rather than the traditional approach cause
the new method is more helpful, it reduces time, reduce energy. Like when you use
books and traditional approach you will find some difficulties and waste times too, but
when you use Al tools, they will give you direct resources and information. ” (F02).

“When we use Al tools in the classroom in good way just to get an overview

about the topic it helps to give me the path about the lesson, also it helps me to
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brainstorming some ideas. Al makes me more active and engagement in the
classroom. ” (F04)

“We have to use tools just to help us in writing using (Quillbot, humanize,
summarizer and paraphrase tool) to enhance our writing and using tools to help us to
enhance our speaking in general using Al tools to develop ourselves and to analyze
information's by taking into account the obstacles when we use Al tools and it affects
in our critical thinking” (F05)

The findings suggest that the effective use of Al in education requires a
methodical approach that considers both the benefits and challenges of these
technologies. The fact that many students expressed a preference for Al technologies
due to their effectiveness and efficiency shows a shift in how students engage with

educational content.

111.2.4. Ethical points to consider:

One of the main concerns raised by participants was ethical issues, specifically
with relation to prejudice in Al. The significance of human oversight in the application
of Al in education was underlined, along with the necessity of recognizing and
resolving biases in Al-generated material. A larger worry about equity and the moral
implications of using Al in educational settings is reflected in this subject.

“Al doesn't know the way you think and your principles. Like when you ask Al
about something and questions Al, it always answers you; | answer you from my side
so | have to analyze the information if it give me bias or fallacies in his response.”
(FO1)

“Al gives me biases in an indirect way so | have to use my critical thinking to

recognize that this information is correct or not.” (F 02)
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In summary, the qualitative study shows that artificial intelligence (Al) in
education presents a complicated environment that may both improve learning and
present serious obstacles that need to be properly handled. The study's conclusions
highlight the significance of integrating Al in a balanced way, making sure that it
empowers students rather than acts as a crutch that stifles innovation and critical
thinking.

111.3. Quantitative analysis (the Questionnaire) :
111.3.1. Section one : Demographic Information
» Q01: Table 02: The students’ gender distribution

Gendre Perecentage Count
Female 77.4% 41
Male 22.6% 13
Total 100% 54

Discussion and interpretation: This section of the questionnaire aimed to
gather demographic information, specifically the gender distribution of the
respondents. The table represents that the majority of the 54 respondents identified as
female (77.4%), while a smaller proportion identified as male (22.6%). Overall, the
sample was fairly unbalanced with respect to gender, with females accounting for over
three-quarters of the sample (77.4%). This indicates that the views and experiences
provided from the questionnaire will largely reflect the opinions of female students.
The balance may slightly skew the overall findings, as the male group that represents
only 22.6% may provide different experiences or opinions from their female peers.

» Q 02: Figure 01: students’ age pie chart distribution.
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16 (30,8 %)

10 8 (15,4 %)
7 (13,5 %)

) 2(3,8 %) 2(3,8 %)

1(1,9%) 1(1,9%) 1(1,9 %) 1(19% 1(1,9%) 1(1,9 %)

0

20 21 21years,old 23 25 38
20 years old 21 years old 22 24 37 45

Discussion and interpretation:

This section of the questionnaire aimed to understand the age range of the
participants. The bar chart reveals that the most frequent age among the 30.8% of
respondents is 21 years old, with a total of 27 individuals. The remaining respondents
are distributed across a wider age range, from 20 to 45, with each of these age groups
having a relatively small number of representatives (2.0% to 3.9%). The concentration
of respondents aged 21 suggests that the questionnaire mainly achieved responses
from early 20-year-old respondents. Understanding the age distribution is important
for interpreting responses, as they may reflect the responses of younger students, who
would experience and encounter different academic challenges than older students.

» Q 03: Do you use Al tools (e.g., ChatGPT, Grammarly, Quill-bot) for
academic purposes?
Table 03: Students ‘Al using distribution

Responses Number of responses Percentage
Yes 53 98.0
No 1 2.0

Discussion and interpretation: This question aimed to understand the
prevalence of Al tool usage among the respondents for academic purposes. The table
overwhelmingly indicates that a vast majority of the 53 respondents (98.0%) reported

using Al tools such as ChatGPT, Grammarly, and Quill Bot for their academic work.
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Conversely, only a very small fraction (2.0%) stated that they do not use these tools.
The vast majority of participants (98.0%) in the study indicated that they used Al tools
for academic study purposes which indicate a strong assimilation of technology in
their study practices. This level of adoption suggests there is a large demand on the use
Al tools for academic purposes as it is becoming an essential part of academic
workflows. However, the one participant who does not engage in using any Al tools
raises questions about accessibility, awareness, or preference and requires further

exploration of what barriers exist for this minority.

111.3.2. Section two: Use and perception of Al tools

@ Strongly

> Q 04: Figure 02: Students’ firequently use Al tools to . i

Neutral
@ Agree

@ Strongly
T—— Agree

® yes

support their academic learning.

Discussion and interpretation: A significant majority, 79.3%, agree that they
frequently use Al tools, indicating a notable adoption of these technologies in their
academic pursuits. However, the presence of 3.8 % who disagree suggests that a
notable portion of the student body is either hesitant to adopt Al, finds it unnecessary
for their learning, or perhaps lacks access or awareness of suitable tools. Overall,
Understanding the reasons for reluctance may help educators strategize how to
promote a more inclusive Al integration approach in education. This minority is
worthy of further research to understand why they may be reluctant: they may not
think Al is very effective, they may prefer to learn traditionally, or they may simply

not know what tools are available.
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» Q05: Figure 03: How Al tools make it

. . @ strongl
easier to understand complex topics. Dissgfie
@ Disagree
Neutral
@ Agree
@ Strongly
Discussion and interpretation: s

chatGPT
most of the
time

This questionnaire item aimed to assess
whether students believe Al tools facilitate their understanding of complex topics. The
responses from 54 individuals, as shown in the pie chart, The strong consensus
(96.3%) that Al tools help students understand challenging topics conveys students'
perceived value of Al tools as a tool to reduce challenging academic content. A similar
consensus regarding the belief that students feel Al tools will help their learning
suggests that Al is a resource that students feel positively influences comprehension,
which can have implications for academic achievement. The small minority (3.8%) of
students who disagree suggests that students do not equally benefit from the use of Al
tools. This disagreement may be tied to individual student differences (for example,
learning styles, prior knowledge, or the context of use). Qualitative research to explore
students' experiences could provide insight into this small minority of students' use of
Al tools, revealing possibilities for improving the design and user experience of Al
tools.

@ Strongly
Disagree

@ Disagree
Neutral
@® Agree

@ Strongly
Agree

@ weekly

» QO06: Figure 04: Whether Al-assisted learning is
. . . |
more engaging than traditional learning. v

Discussion and interpretation
This question aimed to determine whether students perceive Al-assisted learning

as more engaging than traditional methods. The responses from 54 participants
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indicate a varied experience. With a very large majority at 87.1% of respondents
finding the use of Al-enabled learning to be more interesting than traditional learning
approaches, it is quite plausible to derive that since the learning tools with the greatest
level of interactivity happen to be Al-enabled, that students feel like they are learning
in a manner where they have control over the experience. This finding also aligns with
educational theories that support engagement as a pre-cursor to learning outcomes.
Those remaining 13% did not find the immediacy of Al as clever or as supportive as
the traditional approaches, either due to their own personal preference, or the
constraints associated with Al-supported learning. This would seem to indicate that
educators will need to consider the style and preference aspects of learning when
presenting Al in an educational paradigm, to ensure that students can maximize the use
of technology

» QO07: Figure 05: How students’ feel motivated when use Al tools in their

Strongly &
Disagree 01(0%)
Disagree 9 (17 %)
Neutral 14 (26,4 %)

Agree 22 (41,5 %)

Strongly o
8 (151 %
Agree ( )

Discussion and interpretation: This question aimed to gauge the impact of
using Al tools on students' motivation in their studies. This bar chart represents 54
responses. This data shows that 83.3% of students feel motivated due to Al tools,
hinting that Al tools could provide more motivation to learn. This motivation could be
a result of the personalized feedback and support that Al tools provide that could
increase students' engagement and confidence. However, with 18.6% disagreeing there

are certainly a group of students who do not get a motivational boost, indicating we
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need to consider differences in students' preferences and learning contexts. It would,
therefore, make sense to explore which factors may contribute to motivation. That
way, educators can create more thoughtful Al tools that incorporate other factors and

support more students' needs in the process. @ strongly
disagree
@ Disagree

Neutral
= @ Strongly
v Agree

preference between using Al tools and traditional learning methods. The pie chart,

» QO08: Figure 06: students prefer using Al

tools over traditional learning methods.

Discussion and interpretation:

This question aimed to understand students'

representing 54 responses, shows that 88.6 % agreeing, strongly agreeing and neutral
that they prefer using Al tools over traditional methods, indicating a notable
preference for Al among a majority. However, additionally, 11.5% disagree, indicating
a preference for traditional learning methods. The data reveals a significant inclination
towards Al tools as the preferred learning method for a considerable portion of
students in this group. However, those who disagree highlight that traditional methods
still hold value and that the preference for Al is not universal. This suggests that a
blended approach incorporating both Al tools and traditional methods might be the

most suitable strategy for catering to diverse student preferences.

111.3.3 Section three: Impact on higher order cognitive skills

» QO09: Figure 07: Al tools help students think p——
@ Disagree

more critically about academic topics. S e

@ Strongly

Agree
@ sometimes

Discussion and interpretation:
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The purpose of this survey is to find out how much students believe Al tools can
support critical thinking in academic disciplines. The pie chart shows that while most
(77.8%) believe that Al tools aid critical thinking, the 22.2% who do not, does indicate
that there are concerns with the role Al might play in establishing independent thought
when using the technology. This shows that many are seeing the benefits to Al tools,
but the other side of this is that there are significant concerns regarding over-reliance
on technology. There is likely some skepticism from the range of responses that still
fear student's inability to think critically and independently solve problems due to
technology. It is likely that an effective education regarding examining the appropriate
uses of Al tools could lessen fears and anxiety associated with technology in learning.

» Q10: Figure 08: Using Al encourages
@ Strongly
Disagree

analyzing information more deeply. -
eutra
@ Agree

e @ Strongly

Agree
@ Often

Discussion and interpretation:

The purpose of this questionnaire is to find out how much people think that
employing Al motivates them to do more in-depth analysis of data. The replies from
54 participants are shown in the pie chart. Most students (87.1%) believe that Al
facilitates deeper analysis of information, revealing a strong perceived relationship
between the use of Al and improved analytical skill sets. This suggests that students
view Al as a tool that will allow them to engage more deeply with academic material.
The 13% who disagreed implies that some people may not distinguish or rely on Al to
support deeper or analytical skills, underscoring that we may need a more granular

understanding of how students individually engage with Al. More research could
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investigate the contexts in which students associated Al with depth analysis versus

non-use of Al with depth analysis.

» Q11: Figure 09: Al tools help to evaluate it
@ Disagree
sources and arguments effectively. =iy
@ Strongly
Agree

@ Sometimes

Discussion and interpretation:

The purpose of this survey is to find out how much people think Al tools aid in
their ability to critically analyze sources and arguments. The replies from 54
participants are displayed in the pie chart. The results indicate that 92.6% strongly
agree and agree that Al tools enable them to effectively evaluate sources and
arguments. This is a significant level of agreement, suggesting that they find Al to be
helpful in evaluating the reliability and quality of information - a significant finding in
an academic context. The 7.4% who disagree may reflect hesitance towards the use of
Al in critical evaluation suggesting that Al may provide assistance, but the student
would still rely on human decision making around evaluating a source. The sizable
percentage of respondents who concur indicates that many people find Al useful for
determining the reliability and quality of information. This might be explained by Al's
capacity to summarize data, spot any biases, or give access to a range of viewpoints.

» Q 12: Figure 10: students feel more creative .
Strongly
Disagree

when use Al tools in their assignments. @ Disagree
389% Neutral

. . . . 14.8% ® Agree
Discussion and interpretation: e @ stongy

Agree
@® sometimes

The purpose of this survey is to find out how

much people feel more creative when they use Al

technologies for their tasks. The replies from 54 participants are shown in the pie
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chart. On the responses about creativity, opinions were divided, with 72.2% are agree
and they indicated in some form that they did think Al tools enhanced their creativity
when engaging in their assignments. The 27.8% who did not, suggest a large
proportion of students potentially feel that Al limits their expression or originality,
indicating an important need to examine the way Al tools are used in creative tasks,

and whether Al can enhance or inhibit creativity.

> Q13: Figure 11: Al tools help to ® stongly

Disagree

@ Disagree
generate original ideas and perspectives. i -y
EE——— @ Strongly

e—— ] Agree
@ often

The purpose of this survey is to find out how much people think Al tools enable

Discussion and interpretation:

them to come up with unique concepts and viewpoints. The responses from 54
participants are displayed in the pie chart. A sizable majority (83.3 %) said they
“agree”, “strongly agree” and “neutral” By comparison, 16.8 % are "Disagree". Most
(83.3%) indicate that Al tools support new ideas and perspectives, meaning that
students consider Al a potentially valuable resource for brainstorming and idea
generation. However, the 16.8% that disagree potentially felt that Al's ideas did not
bring authenticity or originality and indicates further inquiry is needed about how
students conceptualize Al's role in the creative process as a whole.

» Q 14: Figure 12: Compared to traditional

@ Strongly
Disagree

@ Disagree
Neutral
@ Agree

@ Strongly
Agree

@ often

methods, Al helps to reflect more on what to

learn.
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Discussion and interpretation:

The questionnaire seeks to determine whether respondents feel Al encourages
them to think more deeply about what they learn in comparison to more conventional
approaches. The replies from 54 participants are displayed in the pie chart. The high
percentage (92.6%) of respondents who agree that Al prompts them to think more
about what they learn seems to suggest Al is perceived to be effective in promoting
deeper learning. Therefore, this signifies that Al can promote self-evaluation and
critical reflection; both of which are vital for students to have meaningful learning
experiences. The 7.5% that disagreed may indicate a need for more personalized Al
tools designs that cater better to individual learning preferences. The opposing points
of view show that the degree to which Al may promote reflection varies and may rely
on the particular Al tools employed, the learner's learning preferences, and the learning
environment.

111.3.4 Section four: Reasoning and cognitive skills

» Q 15: Figure 13: Al tools improve students’ ability to st
@ Disagree

Neutral

reason through academic problems. e
rongly

Agree

Discussion and interpretation:

This questionnaire aims to assess the extent to which individuals believe Al tools
improve their ability to reason through academic problems. The pie chart displays the
responses from 54 participants. A large majority (89.5%) feel that Al tools enhance
their capacity to reason through academic problems, which means that students relate
their use of Al to a better analysis of difficult issues through the ability to see logical
connections and explore multiple solutions. As for the 10.5% who disagreed, they

either feel that Al does not provide value to their work or they consider Al to be an
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inhibitor to their independent reasoning abilities. Either way, this data reinforces the
need for educators to ensure that the tools they provide students do not undermine, but
instead support, students' critical thinking and reasoning skills. Al tools offer valuable
support in tackling academic problems requiring reasoning due to their capacity to
process large amounts of information, identify patterns, and provide different
perspectives. Disagreeing opinions suggest the effectiveness of Al in improving
reasoning skills in academic contexts is not universally experienced.

» Q 16: Figure 14: Al tools enhance students’ ® strongly

disagree
@ disagree
_ H H 36,8% neutral
problem-solving skills. A‘ o
agree

Discussion and interpretation:

7 @ agree
The primary aim of the survey question, "Al tools

enhance my problem-solving skills,™ is to assess user perceptions regarding the

efficacy of artificial intelligence tools in improving their problem-solving abilities.
The pie chart reflects a distribution of responses from 54 participants, with 76.5%
strongly agreeing; agreeing and neutral suggesting a significant number of individuals
either find value in Al-assisted problem-solving or are certain about its benefits.
Furthermore, 23.7% indicating a notable skepticism towards the effectiveness of Al
tools in enhancing problem-solving. The data highlights a critical view of Al tools
among participants, with a majority expressing certainty about their impact on
problem-solving skills. On the other hand, the skepticism may stem from personal
experiences, a lack of familiarity with Al technology, or concerns about over-reliance
on such tools. Understanding these perceptions is crucial for developers and educators

aiming to improve Al applications and their integration into learning environments.
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» Q 17: Figure 15: students rely too much on Al tools

@ strongly
disagree

@ Disagree
Neutral
@® Agree

@ Strongly
Agree

and think less for them. 0
A
Discussion and interpretation: The purpose of ow

this survey question was to gauge individuals'

perceptions about their reliance on Al tools in decision-making processes. Specifically,
it aimed to understand whether respondents felt that they depended excessively on Al,
potentially hindering their own critical thinking and problem-solving abilities. The
survey shows a multifaceted connection between Al and self-reliance with 63.2%
agreeing that students are using Al tools too often and are thinking less for them. This
suggests a level of concern that over-dependence on Al will limit an individual's
decision making and problem-solving skills. However, 36.8% disagreed which
indicates that some users are confident that Al can work alongside them without
jeopardizing their ability to think critically. This indicates the need for some education
on the correct use of Al tools to promote a balance between adapting to technology
and practicing autonomous cognitive skills.

» Q 18: Figure 16: Al tools help to connect

@ strongly
disagree
@ Disagree

Neutral
@ Agree
@ Strongly

Agree

different concepts logically.

Discussion and interpretation:
The questionnaire aims to assess respondents' perceptions of how Al tools
assist in logically connecting different concepts. The survey question posed to 54
respondents was whether Al tools assist them in logically connecting different
concepts. The results revealed all of the participants 100% agree, strongly agree and

neutral. They indicate a strong positive perception of Al tools in aiding logical
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connections. They suggest a more moderate consensus regarding the usefulness of Al
tools in facilitating logical reasoning. The findings suggest that Al tools are generally
viewed favorably regarding their ability to assist with logical connections in concept
understanding. Further exploration could delve into the specific types of Al tools used
and specific contexts, as well as gathering qualitative feedback from participants on

their experiences.

@ strongly

disagree
» Q 19: Figure 17: Using Al makes students more s
18,4% @ strongly

agree

passive in learning. ® agree

184%

Discussion and interpretation:

The question seeks to gauge respondents' perceptions about the impact of
artificial intelligence on their learning engagement. It aims to understand whether
individuals feel that reliance on Al tools contributes to a more passive learning
experience, potentially reducing active engagement and critical thinking. The pie chart
presents a diverse range of responses from 54 participants. A large minority (81.6%)
of respondents overall agree that using Al makes students more passive to learning,
clearly showing concern over the implications that relying on Al tools would have for
active engagement, and perhaps also for critical thinking. The groups of 18.4% who
feel otherwise probably envision Al as a facilitator, enhancing the student learning
experience. This divide indicates a need for further inquiry into educational contexts
and individual learning styles in relation to how Al tools are being implemented to

achieve active learning. .
strongl!
disag?eye

@ Disagree
Neutral

@ Agree
_— e

v -

» Q 20: Figure 18: Al promotes deeper

learning rather than memorization.
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Discussion and interpretation:

The questionnaire aimed to evaluate perceptions regarding the role of artificial
intelligence (Al) in educational settings, specifically focusing on its potential to foster
deeper learning rather than mere memorization of information. This inquiry seeks to
understand respondents' beliefs about the efficacy of Al tools in enhancing educational
outcomes by promoting critical thinking and conceptual understanding. The data
suggests that 79% of respondents believe Al supports deeper learning rather than just
memorization. This suggests students see potential for Al to activate critical thinking
and conceptual understanding. However, the 21.1% who disagreed suggest possible
challenges in deploying Al as some students may still consider it a tool that amends
surface learning. If we can show these students how education can happen when they
understand Al's operating principles, we can further improve perceptions about Al and
how it can entice deeper learning experiences.

111.3.5 Section five: Overall perception

@ Strongly
Disagree

» Q 21: Figure 19: Al has a positive impact on

@ Disagree

Neutral

@ Agree
@ Strongly

academic performance.

Discussion and interpretation:

This question looks at the perceived effects of
artificial intelligence (Al) on students, and some student's academic performance.
Through asking the respondents the way they perceive their use of Al, we wish to see
if the respondents perceived Al to improve learning outcomes, enhance or improve
productivity while studying, or perceived Al as academic help. Most of the

respondents had a positive orientation to Al at 89.5%, therefore we can establish that
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most of the students have and are willing to experiment with Al tools and find them
relevant to their academic experience. This principle presents an increasing body of
evidence and knowledge, in which student's use of technology is acceptable in an
educational setting. However, the respondents who expressed their negative view of
the Al at 10.5% may simply reflect anxiety around the limits of Al technology, or
unintended, biased responses. Updating students on their obligation to use Al
responsibly could shift their perception of Al technology and enhance its acceptance

for learning.

» Q 22: Figure 20: students are aware of the @ strongly

Disagree

@ Disagree
limitations and biases of Al tools. 100 NP
@ Strongly

——— Agree

Discussion and interpretation:

The question was designed to evaluate the respondents’ knowledge and
understanding of the limitations and biases associated with Al tools. It was intended to
uncover the levels of knowledge that users have, because this is an important step
when using Al responsibly. The pie chart depicts the distribution of responses from 54
respondents regarding their awareness of Al limitations. The small percentage (97.3%)
of respondents who agree or strongly agree that students were aware of the limitations
of Al demonstrates that students have a greater awareness of the complexities of Al
tools which will hopefully promote responsible and ethical use of Al technologies, and
if they understand the limitations of using Al, then students may also have an
awareness of some of the perils and dangers with relying on technology. However, the
2.6% of respondents who disagree could represent a knowledge gap for students that

could be addressed with educational programming or it means there are simply some
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students that disagree with this statement. Increased awareness of the limitations of Al
will better enable students to interact with Al tools and work with them with a more

discerning and critical lens.

@ Strongly
Disagree

» Q 23: Figure 21: Al is changing the way of

@ Disagree
Neutral
1 1 H 15,8% @® Agree
thinking and learning. ‘ B
w Agree

This question is designed to get at respondents’ views about how artificial

Discussion and interpretation:

intelligence (Al) is affecting their thinking and learning processes, and then broadly
understand how they feel about the overall impact of Al in educational or cognitive
contexts. The pie chart shows us the responses from a population of 54 respondents.
Almost everyone (89.5%) agree that Al is changing their thinking and learning, which
indicates that students have a positive opinion of Al's impact on education. This
suggests that students are recognizing Al's potential for changing the thinking and
learning process. However, there remains a contingent of users that disagree (10.5%)
and seems not only disillusioned or wary of assisted learning in any form. However, in
the context of their ongoing dependence on Al technology, concerned about better
processing, thinking, and learning. Each time Al develops or changes the role we have
assigned it in relation to learning, more questions will arise and investigations will
need to test the impacts of Al on thinking and learning.

To conclude, though there are still a sizable percentage of skeptics, the data
generally shows a positive perception of Al's potential to revolutionize thinking and
learning. Additional investigation into the worries raised by dissident respondents may

yield important information about how Al will affect schooling.
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I11.5. Discussion

This chapter presents a study on how Al affects the cognitive and learning
processes of Algerian university students. The study intends to pinpoint the difficulties
that artificial intelligence poses and investigate how third-year TEFL students enhance
their critical thinking abilities. The study also investigates whether there are notable
distinctions in critical thinking abilities between students who use Al-enhanced
learning and those who do not, as well as their views toward utilizing Al technologies.

According to key findings, the impact of Al on critical thinking among third-year
BBA, EFL university students was covered in the questionnaire and focus group
discussion. The thematic analysis of the focus group discussion found six main
themes: possible educational benefits of Al, Al's role and effect on critical thinking,
the need to have a balance between Al technology and pedagogy, and ethical
considerations. Students view Al as a tool for problem-solving, error correction, and
information generation; however concerns arise due to overuse, such as
overconfidence or plagiarism Ethical considerations include handling bias in Al
designs and human labor for Al-generated learning.

While Al offers opportunities in education, challenges need to be considered to
balance it with pedagogy for student empowerment, critical thinking, and innovative
practices. While Al excels in problem-solving, data summarization, and idea
generation, concerns remain about its impact on critical thinking. In order to lessen
complacency and hinder critical thinking, the study highlights the necessity of
carefully integrating Al technology in educational settings. It also emphasizes the
necessity of humanizing techniques, the practical issues of integrating Al in the

classroom, and the ethical ramifications of Al material. The research shows that
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artificial intelligence (Al) in education poses significant challenges that need to be
managed carefully and opportunities for learning.

The findings stress that Al should be used in a manner that creates opportunities
for students to think critically, rather than stifle that development. Discovering a
fundamental shift away from traditional methods of students interacting with
educational content reflects their ability to conveniently access Al technologies, and
student preference for engagement with Al tools was a function of their effectiveness
and efficiency.

Over-reliance on Al has both advantages and disadvantages. Benefits of Al
dependence include increased productivity and efficiency, access to data and
outcomes, individualized learning opportunities, and assistance in acquiring new skills.
Negative effects of over-reliance include diminished learning agency and self-efficacy
because people feel less secure and in charge of their own learning, higher
susceptibility to bias and mistakes, and most importantly a reduction in creativity and
originality due to Al. Over-reliance on Al puts students' cognitive growth, critical
thinking skills, and general learning at serious danger, despite the fact that it has many
advantages and efficiencies. Promoting a thoughtful and balanced strategy in which Al
Is employed as a tool to enhance human intelligence rather than to replace it is
essential. The objective should be to develop students who can think critically,
creatively, and independently while also being skilled in using Al.

The study's limitations include the fact that most of the participants were female
and the possibility of bias in the self-reported data. To examine the long-term impacts
of Al in numerous educational environments and to employ a more varied sample,

additional study is required.
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1. A Quantitative and Qualitative Study on EFL Students' Perceptions of
Al in Academic Learning and its Impact on Cognitive Skills, Compared

to previous studies:

The results of both qualitative and quantitative investigations into how artificial
intelligence (Al) affects students' critical thinking and learning processes show a
complicated interaction between advantages and some disadvantages. The results are
interpreted in light of the body of existing literature in this discussion.

Critical thinking is understood as an important skill for professionals,
academicians, and learners that allow them to evaluate problems, make sound
decisions, and communicate ideas (Lau, 2011). Critical thinking is a systematic,
logical, and reflective way of deciding what to believe or do and producing reasoned
and supported arguments (Onions, 2009). The critical thinking framework is built on
various education theories, including Bloom's Taxonomy which articulates cognitive
skills into distinct levels of importance, and goes from lower-order thinking
(remembering, understanding), to higher-order thinking : analyzing, evaluating,
creating; (Bloom, 1956).

The rapid progression of Al technologies has led to a number of tools that
automate functions in multiple sectors, including business, healthcare, and education.
These tools are developed to help provide greater efficiency, reduce human error, and
allow for the analysis of data to extract insights (Collin, 2025). Artificial intelligence
(Al refers to the ability of technology, and in particular computer systems, to replicate
human thought processes. Among these processes are self-correction, learning, and
thinking. Machine learning, according to John Von Neuman (1950), is a sort of
artificial intelligence that enables a system to learn from data and gradually enhance its

performance without explicit programming. Natural Language Processing (NLP): The
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ability of machines to understand and interpret human language, facilitating
interactions between humans and computers.

According to Risko & Gillbert (2025), task automation via Al influences the
sequence in which we complete our job and the proportion of labor that is automated
and completed by people, supporting ideas of productivity and efficiency in the field
of organizational behavior.Al tools may allow individuals to automate repetitive and
background processes, for example grading assessments, or analyzing data that
typically would take a significant amount of time so they can devote more attention to
deeper, more creative activity that help develop our capacity. Al can help educators
grade students work and provide timely feedback. Nevertheless, Al tools can quickly
and flawlessly analyze large amounts of data to identify trends and patterns that
humans will not be able to see.

According to Mathisen et al. (2019), the power of artificial intelligence (Al) and
data analytics tools in particular lies in their capacity to empirically test established
frameworks, underscoring the importance of questioning as a cornerstone of critical
thinking. Similar theories are supported by researchers like Spector and Ma (2019) and
Halpern and Dunn (Citation2021), who contend that Al can be applied in a way that
challenges accepted wisdom and encourages doubt. For instance, machine learning
technology can assist in the design of experiments, especially in forecasting results to
improve research goals (Lamb et al., 2020). Diverse roles create new opportunities for
teaching, learning, and using critical thinking, from automation to hypothesis testing,
making education more intricate and nuanced. . Even though Al is obviously helpful
for enhancing critical thinking skills, there are a few significant disadvantages to be

aware of. One of the biggest concerns is the potential for Al systems to generate
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content that would limit the variety of perspectives that people are exposed to. This
issue has been discussed by Sasahara et al. (2019) and Kusters et al. (Citation2020),
who have noted that algorithmic biases may inadvertently narrow the range of
analytical results, which in turn limits the chance for critical examination. Another
disadvantage of Al algorithms is their lack of flexibility, which could restrict the range
of data available for academic research, Keyes and Janssen et al. (2021)

This conceptual framework displays the complex interplay between critical
thinking, and Al. While Al tools can provide a great deal of advantages and great
potential benefits to learning and efficiency, they are not without cost in terms of
challenges that may undermine critical thinking skills. Educators, policy makers, and
technology developers must understand the interplay between critical thinking, and Al
technologies so that educators can exploit the potential benefits of Al while

encouraging critical engagement with Al Technologies.

2. Pedagogical implications and limitations:
2.1. Inquiry-Based Learning Enhanced by Al:

Students start with an issue or question, utilize Al to collect data and investigate
many viewpoints, then critically evaluate and synthesize the results to arrive at their
own conclusions. As a facilitator, the instructor helps students create compelling
questions, assess Al-generated information, and build strong arguments. This method
encourages problem-solving, active learning, and the growth of information literacy.

2.2. Metacognitive Analysis on the Use of Al:

Push students to think critically about the advantages, drawbacks, and possible

effects on their learning of their own usage of Al technologies. Include exercises that

encourage students to examine how they think about utilizing Al, such as determining

64

—
| —



Chapter Three : Results and Discussion

when they are depending too much on the technology or when they are using it to
improve their comprehension.
2.3. Including Al in Formative Evaluation:

Give students rapid feedback on their work using Al technologies, but instead of
just having them replicate information created by Al, provide tests that demand that
students show their comprehension and critical thinking abilities.

Recommendations:

To enhance the mixed delivery modes in Algerian higher education, attention
must turn to creating clearer plans and policies, so that institutions and then educators
can provide mixed or blended teaching. This entails a blended learning framework,
devices for better blending face to face and online teaching, and continuous
professional development, to ensure the educator is in a position to affect the delivery
they planned.

Provide a Clear Structure for Blending learning:

% Framework development: Provide a stated framework that indicates best
practices for blended learning, including how to scale time between remote learning
and face-to-face learning.

s Assessment: Provide the criteria for assessing the on-line components with the
same standards as the face-to-face components - to accurately reflect student
performance. Resource Access: Ensure that teaching resources and materials are easily
available for both the teacher and their students to provide continuity when changing

teaching modes.

In-Depth Training Opportunities for Teachers:
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+ Blended Learning Workshops: Host workshops that are designed around the
key principles and practices of blended learning so that teachers can learn to develop
and design effective mixed approaches to teaching.

+ Training on Technology: Provide training on technology for digital tools and
online platforms specifically for blended learning, so that teachers feel capable and
learn how to use technology.

% Collaborative Learning Opportunities: Provide opportunities for educators to
work collaboratively with peers to mentor each other and share successful mixing
teaching experiences.

% Networking Opportunities: Provide opportunities for educators to network to
share resources, challenges, and successes in the context of new mixed teaching
practices.

¢ Recognition Programs: Establish recognition programs for those teachers who
are successfully using 'new' mixed teaching practices, creating a climate of excellence
and innovation in education

Future research:

While working on this dissertation which explored the impact of Al on critical
thinking skills case study of Third year EFL students, many interesting details came in
the way, and they deserve more discussion and can stand us research topics on their
own. They can be used as fertile ground for further research. Hence the following
future researches are suggested:

s Investigate how selected Al tools impact the development of critical thinking

skills in students from different disciplines, considering the benefits and challenges.

66

—
| —



Chapter Three : Results and Discussion

+ Conduct comparative studies to assess the effectiveness of Al-enhanced
learning environments against conventional pedagogies for developing critical
thinking skills.

+ Examine the ethical implications of Al in education by considering its impact
on students' critical thinking capability related to sources of information and biases.

% Design and evaluate curricula that integrate Al in a deliberate way, while
developing critical thinking and assess their effectiveness in developing students'
analytical abilities as learners.

In conclusion, the study highlights the complex relationship between Al and
educational outcomes, particularly in enhancing students' critical thinking and learning
processes. It emphasizes the need for a balanced approach, including educator training,
clear guidelines for responsible use, and a blend of traditional and Al-assisted
methods. By addressing these considerations, educators can effectively use Al to

enhance learning experiences, foster critical thinking, and promote ethical awareness

among students.
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General conclusion

The study concluded in this section by summarizing the main research
findings in light of the objectives and questions of the investigation and talking about
their importance and contribution. Additionally, it examined the study's shortcomings
and suggests areas for further investigation. The integration of Artificial intelligence
(Al) tools in teaching English as a Foreign Language (TEFL) education offers a
dynamic environment for developing cognitive skills, including critical thinking. Al
offers benefits like information access, data analysis, and personalized learning.
However, concerns about its impact on students' analytical abilities, problem-solving
skills, and judgment remain. There was a lack of empirical and theoretical research
exploring the interconnections between Al and education, particularly in Algeria,
where Al integration is in its early stages. Our research questions were :

3- In comparison to conventional teaching techniques, how does Al-assisted
learning affect students' capacity to acquire higher-order cognitive abilities
like analysis, evaluation, and creativity?

4- Do Al technologies have a beneficial or bad effect on pupils' reasoning and
thinking?

Furthermore, the significance of this study arise from its potential to develop
information on how Al can be suitably integrated into Algerian TEFL teaching to
enhance critical thinking ability among students. The findings provided concrete facts
that can be utilized to guide curriculum development, pedagogy in education, and
policy reaction towards the adoption of Al into language learning. Ultimately, this

research aim to give university students a closer understanding of how Al can aid in
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enabling them to learn critical thinking and problem-solving, which are quite essential
in a learning environment and career.

Due to this deficiency, the target of this research was third-year TEFL (BBA)
students, and its objectives was to determine the advantages and disadvantages of
using and being exposed to Al technologies in terms of critical thinking skills. The
study offered useful evidence on the impact of artificial intelligence (Al) in learning
from both qualitative and quantitative accounts. From the questionnaire survey, a
strong 98% of respondents had applied Al tools for learning, indicating extensive
application of these technologies in learning.

The majority (54.7%) used Al tools for learning on a regular basis, with 88.7%
claiming that Al facilitates learning of challenging concepts. But there was a
significant split in views on when Al is more engaging than other learning, with 58.5%
agreeing that Al-supported learning is more engaging, and 11.3% disagreeing. More
students, at 57.9%, also agreed that Al improves their grades, though 23.7% didn't
have an opinion, perhaps reflecting some ambivalence.

The focus group discussions highlighted the strengths and limitations of Al in
learning, including its ability to enhance problem-solving, error detection, and time
savings. However, concerns were raised about its dependence, reduced critical
thinking, and Al-subsidized information, especially in sensitive areas like politics and
religion. Participants emphasized the need for a middle path between traditional
teaching methods and Al to preserve critical thinking skills.

The case study on third-year students at the University of Mohamed EI Bachir El
Ibrahimi had limitations that limit its applicability to other student populations,

departments, or universities. The findings were influenced by self-reported data,
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remembering errors, social desirability bias, and subjective assessments of the
influence of Al and critical thinking skills. It was challenging to demonstrate a direct
causal link between the use of Al and improvements in critical thinking abilities due to
the correlational nature of quantitative data and the influence of unmeasured factors
like prior academic preparation and individual learning preferences.

Future investigations on the long-term effects of Al tools on critical thinking
skills, comparing research from various institutions and fields, analyzing how Al
affects various student groups, and investigating the ethical implications of Al in
education are all suggested by the study. This addressed bias in Al algorithms and the
need for critical examination of information generated by Al, assisting in the
development of successful teaching and learning models that use Al.

To sum up, while the education sector advances with technological development,
this dissertation is an initial step in recognizing the impact of Al in TEFL teaching.
More research needs to be done to delve further into the long-term influence of Al on
critical thinking, its ethical use, and the heterogeneity of learner needs in different
educational settings. Through further investigation in these areas, researchers and
professionals can assist in creating effective approaches that leverage the potential of

Al to promote critical thinking and maximize educational achievement for all students
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Appendices
Appendix A: Consent form

CONSENT FORM
Title of Research:

Exploring the Impact of Artificial Intelligence (Al) on Critical Thinking Skills: “A Case
Study of Third-Year Students at Mohammed El Bachir El Ibrahimi university”

Principal Investigator: Issaad Dounya, Ziane Hanane, Bentalhi Loubna. / Supervisor's
Name: Senoussi Mohammed.

Contact Information: dounya.issaa@unib-bba.dz

Department: Faculty of Letters and foreign languages.

University: Mohammed EI Bachir El Ibrahimi University.

1. Invitation to Participate

You are invited to participate in a Master02 research study exploring the impact of Artificial
Intelligence (Al) on critical thinking skills among third-year students at Mohammed EI Bachir
El Ibrahimi University. Your participation in this study is entirely voluntary.

2. Purpose of the Research

The purpose of this research is to investigate how the increasing use and integration of
Artificial Intelligence (Al) tools and technologies may influence the development and
application of critical thinking skills among university students, specifically focusing on third-
year students at BBA University. We aim to understand the perceptions, experiences, and
observed changes in critical thinking in relation to Al use.

3. What will I be asked to do?
If you agree to participate, you will be asked to:
o Complete a questionnaire about your current use of Al tools, your perceptions of Al's
influence on your learning, and your self-assessment of your critical thinking skills.
o Potentially participate in a focus group discussion to further explore your experiences
and perspectives on Al and critical thinking. These sessions will be audio-recorded for
accurate transcription.

The survey is expected to take approximately 7 minutes to complete. Focus group discussions
are expected to last approximately 20 minutes.

4. Voluntary Participation


mailto:dounya.issaa@unib-bba.dz

Your participation in this study is completely voluntary. You are free to decline to participate,
or to withdraw from the study at any time, without penalty or loss of benefits to which you are
otherwise entitled.

5. Confidentiality and Anonymity
All information you provide will be treated with strict confidentiality.

e Anonymity: Where possible, your responses will be anonymized. For questionnaire,
no personally identifiable information will be collected unless specifically stated and
with your explicit consent (e.g., for follow-up interviews).

o Confidentiality: For focus groups, while efforts will be made to maintain the
confidentiality of discussions, perfect anonymity within a group setting cannot be
guaranteed. However, the researcher will use pseudonyms for all participants in any
reports or publications, and your identity will not be linked to your responses.

e Audio recordings will be transcribed, and the recordings will be deleted immediately
after transcription is complete and verified, typically within 2 months.

e Only the research team will have access to the raw data.

e Inany reports, presentations, or publications resulting from this research, your name
and any other identifiable information will not be used. Quotes will be attributed using
pseudonyms or generic descriptors (e.g., "Student A™).

9. Questions about the Research

If you have any questions about this research, please feel free to contact: Issaad Dounya ,
Hanane Ziane, and Bentalhi Loubna.

Supervisor's Name: Senoussi Mohamed

Email Address: dounya.issaad@univ-bba.dz

11. Participant Consent

| have read the information provided above, or it has been read to me. | have had the
opportunity to ask questions and have received satisfactory answers. | understand that my
participation is voluntary and that | am free to withdraw at any time without penalty. |
understand the procedures, risks, and benefits involved.

By signing below, | confirm that | am a third-year student at BBA University and |
voluntarily agree to participate in this research study.

Please keep one copy of this form for your records.
Participant's Name (Printed):
Participant's Signature:

Date:
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Appendix B: Questionnaire
Title: Questionnaire: Exploring the Impact of Al on Critical Thinking Skills

Case Study: Third-Year EFL Students — Mohamed EI Bachir EI Ibrahimi
University
Academic Year: 2024-2025

Instructions:

Please indicate your level of agreement with each statement by checking one box per
question.

Scale :
e Strongly Disagree
e Disagree
e Neutral
° Ag ree
e StronglyAgree

Demographic Information
1. Gender:  Male  Female
2. Age:

3. Do you use Al tools (e.g., ChatGPT, Grammarly, Quillbot) for academic
purposes?  Yes _ No

Section 1: Use and Perception of Al Tools

1. | frequently use Al tools to support my academic learning.

[ ] Strongly Agree [] Agree [] Neutral [] Disagree [] Strongly Disagree
2. Al tools make it easier for me to understand complex topics.

[ ] Strongly Agree [] Agree [] Neutral [] Disagree [] Strongly Disagree
3. Al-assisted learning is more engaging than traditional learning.

[ ]Strongly Agree []Agree [] Neutral [ ]Disagree [ ]Strongly Disagree
4. | feel more motivated when | use Al tools in my studies.

[ ] Strongly Agree [] Agree [] Neutral [] Disagree [] Strongly Disagree
5. | prefer using Al tools over traditional learning methods.

[ ] Strongly Agree [] Agree [] Neutral [] Disagree [] Strongly Disagree



Section 2: Impact on Higher-Order Cognitive Skills

6. Al tools help me think more critically about academic topics.

[ ] Strongly Agree [] Agree [] Neutral [] Disagree [] Strongly Disagree
7. Using Al encourages me to analyze information more deeply.

[ ]1Strongly Agree [] Agree [] Neutral [] Disagree [] Strongly Disagree
8. Al tools help me evaluate sources and arguments effectively.

[ ] Strongly Agree [] Agree [] Neutral [] Disagree [] Strongly Disagree
9. | feel more creative when | use Al tools in my assignments.

[ ] Strongly Agree [] Agree [] Neutral [] Disagree [] Strongly Disagree
10. Al tools help me generate original ideas and perspectives.

[ ] Strongly Agree [] Agree [] Neutral [] Disagree [] Strongly Disagree
11. Compared to traditional methods, Al helps me reflect more on what | learn.

[ IStronglyAgree [ ]JAgree [] Neutral [ ]Disagree [ ]StronglyDisagree

Section 3:Reasoning and Thinking Skills

12. Al tools improve my ability to reason through academic problems.

[ ]Strongly Agree [ ]Agree [] Neutral []Disagree [ ]Strongly Disagree
13. Al tools enhance my problem-solving skills.

[ ] Strongly Agree [] Agree [] Neutral [] Disagree [] Strongly Disagree
14. | rely too much on Al tools and think less for myself. (Reverse-coded)

[ ] Strongly Agree [] Agree [] Neutral [] Disagree [] Strongly Disagree
15. Al tools help me connect different concepts logically.

[ ] Strongly Agree [] Agree [] Neutral [] Disagree [] Strongly Disagree
16. Using Al makes me more passive in learning. (Reverse-coded)

[ ] Strongly Agree [] Agree [] Neutral [] Disagree [] Strongly Disagree
17. Al promotes deeper learning rather than memorization.

[ ] Strongly Agree [] Agree [] Neutral [] Disagree [] Strongly Disagree

Section 4 : Over all Perception

18. Al has a positive impact on my academic performance.

[ ] Strongly Agree [] Agree [] Neutral [] Disagree [] Strongly Disagree



19. | am aware of the limitations and biases of Al tools.

[ ] Strongly Agree [] Agree [] Neutral [] Disagree [] Strongly Disagree
20. Al is changing the way I think and learn.

[ ] Strongly Agree [] Agree [] Neutral [] Disagree [] Strongly Disagree



Appendix C: (Focus group discussion: semi — structured interview questions)

Focus group discussion
Semi-structured nterview
Section 01: Higher order cognitive skilly ,
Open —ended question :

What has your experience been using Al-ussisted learning tools, if you've used any

How do you think these tools have changed the way you learn and think 7

“Could you tell me something specific, a story about how AT tools help or harm your

ability to analyze information

4o Whatways, it any, do you think Al tools have impacted your ability to assess the
quality and relevance ol information ?

5o Inwhat way (o you see Al (ools influencing your range of new idea generation or
approaches to problems (ereativity)?

0. In comparison to learning (or trying o learn) without Al do you find yourself doing

more or deeper thinking when you use these tools . Could you explain?

v M -

Closed Questions:

1 How do you think have you developed your ability to analyze information using Al-
assisted Iearning as compared 1o traditional approach?
2) Al wols give yvou creative opportunities in your learning?

Seetion 02 : Bias and logical inllacies
Open - ended question :

L 11 Have you ever tried using Al tools 10 help you recognize bias or logical fallacies in
the information you consume? so. what was it like?

2. How successtul do you think Al tools are at detecting possible biases in sources or
arguments?

3. Have you ever noticed times when you feel like an Al ool might have presented the
information in a biased way, even il unintentionally”” Could you describe that?

Section 03 : Integration of Al in the classroom .

"In your opinion, what are some effective ways Al tools can he used
in the classroom to support and enhance standard teaching

methods?"

a) How can Al tools be used to foster critical thinking skills among students
in a classroom setting”? )

b) What are some potential challenges or barriers to using Al tools in a way

that fosters critical thinking?

d) How can educators ensure the use of Al tools supplements, yet does not
replace, critical teaching methods encouraging ¢t itical thinking'’

Closed Questions

1) Do vou believe that Al technologies have the potential to tailor learning
) . . ) onves/No/Mavbe"

so that it too benefits critical thinking® \_‘j\ No'M 1_\,? ¢ R
7) Do you believe teachers need special training (o make Al tec 1\} 1? s
- 3 qtical thinking? "Yes/No/Unsurc

valuable in the classroom to construct critical thinking? "Yes/N¢

aluable

Thank you .




Summary:

Artificial intelligence (Al) has unexpectedly become a tool that has transformed
education for students and educators, providing options to elevate learning
engagement and enhance problem-solving. However its introduction brings new
dilemmas around how the use of Al would impact agency and ultimately the creation
of a student's independent style of analyzing problems. The overall intent of this
dissertation was to examine students' critical thinking skills in the context of the use of
Al in Algerian higher education from the perspective of third-year TEFL students.

This study sought to examine the challenges of Al in higher education, examine
the impact of Al on critical thinking development, investigate students' perceptions of
Al tools, and compare the critical thinking performance of students learning with Al-
enhanced learning to students learning without Al-enhanced learning. Using 54
questionnaires and 3 focus groups, the paper's overall findings indicated that Al can
perform problem-solving and data summarization exceptionally well, but there will
always be concerns about Al's limitations on students’ critical thinking. Moreover, it
will be vital to deliberate on the implications for educators when considering the
appropriate use of Al to foster critical thinking rather than make it substantially less
personalized, humanizing and ethical. In the end, the findings recommend a balanced
approach to Al in education, fostering opportunities for meaningful engagement and
highlighting the change in which students interact with educational content, with the

help of accessible Al technology.
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