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As part of the human-computer interaction (HCI) that arti�cial intelligence has, it has a speci�c e�ect on developing critical
thinking skills, which is what this study is looking at. �e purpose of this study was to determine the impact of AI friend apps on
EFoLLe (English foreign language learners) interactions with technology. �e primary focus of this paper is on a new arti�cial
intelligence-based immersion teaching method for university-level English. Students’ English pro�ciency and CTare the primary
goals of this course. �is study employs mixed methods research design using an online survey and classroom observation. Both
quantitative and qualitative data collection and analysis techniques helped researchers to understand deeply. Still, little research
was used to look at the survey and how people acted while they were learning how to use AI to improve CTskills. �e participants
in this paper were polled using an online survey. A total of 453 people participated in the survey. According to the outcomes of the
study, AI friends to enhance students’ critical thinking abilities has a positive impact among the participants. Because AI-based
instruction promotes students’ trust, self-con�dence, open-mindedness, and maturity in English, it can help them improve their
critical thinking skills. �is is because critical thinking skills are the foundation for 21st-century skills, and AI-based instruction
helps students learn these skills. �is study helped AI-based instruction because it helps nonnative English students become more
trusting, self-con�dent, open-minded, and mature in English. It also helps them learn the CT skills that are the foundation of
critical thinking, so they can learn new skills in the 21stcentury.

1. Introduction

A new generation of intelligent machines and technological
advancements is directly tied to the future of higher edu-
cation. �ere are new possibilities and di�culties for
teaching and learning in higher education that can radically
a�ect the governance and the internal architecture of higher
education institutions, thanks to breakthroughs in arti�cial
intelligence. According to Aristotle, there has been little
agreement on the ultimate de�nition of arti�cial intelligence,
which has been formed by philosophical perspectives
(Popenici and Kerr) [1].

�is technology, known as arti�cial intelligence (AI), is
gaining in popularity, and educators are taking notice.

Students who learn arti�cial intelligence (AI) are more
equipped to deal with the issues of today’s society, tech-
nology, and environment. Individuals and nations alike have
placed a high value on acquiring a foreign language in the
twenty-�rst century. Amaral and Meurers [2] assert that,
historically, language learning has taken place primarily
through receptive classroom participation. �e widespread
adoption of AI technology in language education has led to a
more e�ective practice framework in the classroom that
considers each student’s unique strengths and weaknesses as
a learner. For language teaching and learning, for instance,
Lin and Chang, we can use web-based systems, VR systems,
and chatbots to create individualized, interactive, and au-
thentic settings (Lin and Chang [3]).

Hindawi
Education Research International
Volume 2022, Article ID 6468995, 17 pages
https://doi.org/10.1155/2022/6468995

mailto:mahbub@graduate.utm.my
https://orcid.org/0000-0003-3170-2374
https://orcid.org/0000-0002-4483-6059
https://orcid.org/0000-0002-6193-2720
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/6468995


Agarwal and Chakraborty [4] said that AI-based learning
systems had been shown by several studies to improve
student learning performance and assist teachers in un-
derstanding student learning problems, such as several
studies conducted by Deeva et al. [5]. Both Benford et al. [6]
and Woolf et al. [7] provide evidences for automatic feed-
back in learning, automated writing evaluation, automated
essay grading, and intelligence guidance systems. Now,
researchers have more opportunities than ever to analyze
massive datasets of instructional behavior from databases
covering elements of instruction, learning, emotion, moti-
vation, and social interaction, all with the help of artificial
intelligence. Researchers and educators can gain a deeper
understanding of the benefits of a personalized learning
environment if they draw on data collected from students
and groups’ experiences, reflections, and analyses. Re-
searchers have pointed out the need for review studies to
understand better the ethical and educational approaches
involved in implementing Artificial Intelligence in Educa-
tion in higher education and the almost complete absence of
critical reflection on Artificial Intelligence in Education
challenges and risks [8, 9].

Review studies are a great starting point for new re-
searchers because they detail the newest trends in the field.
)us, a review study is warranted to aid researchers in this
area in comprehending Artificial Intelligence in Education
trends and research foci. However, most of the existing
review studies have focused on assessing the impact of AI on
the acquisition of particular language skills (such as digital
support for academic writing or intelligent tutoring systems
for K-12 students’ reading comprehension) (AI in language
education). Not only that, but the vast majority of prior
reviews only covered the preceding 20 years (e.g., [10–13]).

Students’ evaluation processes at the university and
preuniversity levels can benefit from the use of AI tech-
nologies, according to Borge [14]. When it comes to mea-
suring students’ levels accurately, this might be a challenge
for instructors. Assessing the educational processors allows
university teachers to identify any faults in the lecture
content or instructional material that students are exposed
to. Each student’s unique abilities and demands may be
accommodated by AI because it includes sophisticated
programs that recognize common mistakes among students,
provides instructors clues as to what they are doing wrong,
and provides rapid feedback tailored to each student’s
specific needs. In addition, AI technologies and algorithms
can deal with the high density of classrooms. It may be
deduced from the information above that AI concentrates on
two issues.

)eoretically, mental processes and actions are described
and interpreted, and human behavior is represented in real-
world tasks and situations. A more practical concern is the
use of intelligent tools and machines to model human be-
havior. AI has many useful applications in the realm of
education, including knowledge representation and storage,
as well as a variety of models for student-student and stu-
dent-machine interaction. Software that translates between
English and Arabic using up-to-date dictionaries that give
the correct meaning of words when used in context can be a

great tool for students. Reading passage concepts, sentence
and paragraph structure, and letter and word recognition
can all be provided by these programs.)ey are able to detect
word mappings and connect texts, images, and sounds.

In universities, educational robots are used to teach
English, but unfortunately, the integration of RALL (robot-
assisted language learner) is still very rarely done.)e design
of a robot-based educational resource system is very im-
portant to do. )is study wants to examine how RALL, one
of which is an AI friend in EFL, has the functions of teaching
conversation, role-playing, and free discussion when using
the AI robot friend platform in teaching EFL. )e robotics-
based TEFL teaching curriculum was developed using the
RALL approach to improve 21st-century higher-order
thinking skills. In the course, the relevant educational robot
functions are fully utilized to complete many teaching ac-
tivities, such as classroom interactions, group discussion,
and knowledge carding. University students were surveyed
to see if robot-assisted teaching had a positive impact on CT.
Student CT and classroom effectiveness are enhanced by
using robots in the classroom. Robot-assisted educational
research will greatly benefit from this investigation, for
which AI technology assistance is critical. Researchers and
teachers trying to improve the field of artificial intelligence
education will learn a lot from this study’s findings about
how to teach critical thinking.

2. Literature Study

2.1. Collaborative Mobile Learning Environment. )e ped-
agogical literature is replaced with evidence that small group
educational activities increase collaborative skills and foster
learning (Jia et al. [15]; Hamadi et al. [16]). According to
Huang et al. [17], Al Hamdani [18] showed that mobile
learning environments can be designed by integrating three
factors: context, objectives, and experiences established a
framework for this purpose. Cooperative mobile learning
environment design research is initially examined to help
guide the development and analysis of software prototypes.
As a result of mobile learning, people can gain access tomore
educational content at any time and from any location using
their mobile phone (smartphone). Individuals benefit from
this practicality since it enhances their educational
experience.

Collaborative mobile learning is a strategy used by ed-
ucators to improve student achievement and engagement in
the 21st-century era. Several pedagogical strategies are
compatible with digital learning. When used in a group
setting, mobile learning takes on a more participatory
quality [19]. According to Vogel et al. [20], interaction and
information exchange can explain the value of collaborative
learning in both formal and informal contexts. )e con-
venience and portability of mobile devices has encouraged
collaborative learning studies in group settings. Collabora-
tive mobile learning is defined by Jain et al. [21] as an activity
that enables transparent collaboration by empowering group
members’ social negotiation space, coordinating between
activity states, encouraging mobility of group or team
members, perhaps mediating interactivity, and organizing
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material that managed and allows students to work together
in groups via wireless networks that support face-to-face
social communication.

During collaborative mobile learning sessions, partici-
pants can share and learn from a variety of media, including
video clips, instant messages, photos, music, simulations,
and animations, making the experience both educational
and enjoyable [22]. Multimedia resources such as video,
audio, images, simulations, and animations are the key ideas
proposed by Reis et al. [23] to improve the mobile envi-
ronment. Users in collaborative learning settings can easily
and quickly explain their perspectives using artifacts with
multimedia input. )e literature under this title shows that
mobile learning allows students to study whenever and
wherever they like. However, education opportunities both
in and out of the classroom depend on having some fun-
damental characteristics that are not always available.
Having access to mobile technology, a reliable Internet
connection, technology backed by multimedia capabilities
and quality pieces of learning content is the bare minimum
required to lead to learning in such media. Collaborative
means sharing and discussing ideas that creates another
option for learning. Knowledge sharing, group discussion,
assigned group assignments, and other forms of pervasive
knowledge acquisition can all be facilitated by mobile
learning in collaborative settings. Individual curiosity about
a topic can be piqued, increased, motivated, and maintained
through collaborative mobile learning via a portable device
or smartphone, especially if the topics covered are very
challenging. Online group project members have a way of
communicating with each other and sharing details about
themselves through this collaboration.

A complex idea can be better understood by students if it
is broken down into manageable parts and delivered via a
mobile platform (smartphone), where they can be supple-
mented with audio, video, simulation, and animation. When
students actively participate in a collaborative learning
environment, the different types of media used in mobile
learning content likely have a positive impact on their level
of intellectual engagement. Individual participation in group
assignments in mobile learning endeavors is driven by the
availability and accessibility of social network applications,
which in turn triggers the initiation of long-term relation-
ships in disciplinary areas and professional interests among
members participating in collaborative settings. However, it
should be noted that the instructor’s approach, quality of
instructional content, specification of group dynamics, and
appropriate linkage of multimedia tools to appropriate ac-
tivities and tasks can all increase the efficacy of collaboration
in mobile learning.

If it does not hinder studying, mobile devices can be an
asset to students. Several aspects have been considered by
researchers to solve the issue of mobile learning’s effec-
tiveness in the deployment of mobile learning environments.
Park [24]; Bernacki et al. [25]; Rapanta et al. [26]; and
Breines and Gallagher [27] said mobile technology design
relies heavily on a collaborative effort. Collaborative
learning, which refers to two or more people learning new
information or knowledge together, has been found to be an

effective method for increasing learning effectiveness. De-
sign concerns connected to mobile collaborative learning
systems have gained a lot of attention in recent years as
mobile technology continues to revolutionize the collabo-
rative learning environment.

Now, in the twenty-first century, classrooms must be set
up so that students, not teachers, are at the focus of in-
struction. As educators in the 21st century, teachers must
become facilitators and mentors of learning. )e most
important thing to keep in mind in the classroom of the
twenty-first century is the emphasis hands-on learning. )is
is how the student learns: by doing students as a mentor,
accompanying them on this journey of self-directed dis-
covery and growth. Teachers need to be aided in their
transition to a new school system by guides and facilitators
because they play such an important role in the learning
which is not hindered by the teacher’s assistance with chores
and activities performed solely on their own. Creating a
secure and supportive learning environment supports co-
operation and mutual respect facilitates the teaching of
problem-solving and gaining knowledge [28]. As a part of
teaching and learning, this is crucially the second
millennium.

Furthermore, according to Sarkar [29] and Boholano
[30], the usage of ICT in educational situations promotes
student-centered learning a place to learn. As a result,
technology-enhanced instruction education in the twenty-
first century is being enriched and shaped additionally, and
the flipped or hybrid classroom is more common in today’s
classrooms mixed methods education (Ramakrishnan and
Priya [31] and Hwang et al. [32]). Flipped learning is a
teacher's arsenal of teaching aid, a hybrid approach inte-
grating technology-based instructions within a traditional
method of instructions.)e reversal traditional teaching and
learning is transformed by the idea of substituting in-class
teaching time for out-of-class teaching time practice time in
the classroom.)us, the flipped method is used. Students are
exposed to the curriculum via video as part of a teaching
strategy prior to the session, and hence, technology-based
techniques employed are necessary in a classroom when an
instruction is being flipped.

According to Klimova [33] and Ghaemi and Mirsaeed
[34], ESL/EFL students in higher education need to use
critical thinking to generate quality written work, especially
argumentative essays. Alagozlu [35] said, however, several
research on students’ critical thinking and writing abilities
have found that students are frequently unable to defend
their statements by citing and synthesizing academic sources
because of poor reasoning and unsubstantiated assertions. It
is particularly difficult for second and foreign language
learners to synthesize information to understand, para-
phrase, and summarize written texts. Also, the students find
it difficult to explain their intellectual concepts in writing if
they are unable to evaluate and synthesize materials [36, 37].

According to Klimova [33], today’s students are bom-
barded with a great amount of information, thanks in large
part to the Internet, making it difficult to cultivate critical
thinking abilities. In many cases, individuals are given
prechewed bits of ideas and viewpoints, and they are not
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even required to consider them. But a critical thinker should
be on the lookout for investigating, appraising, and evalu-
ating all these sources with an inquisitive mentality. Writing
classrooms can benefit from using inquiry-based learning to
help students develop critical thinking abilities.

Because students are believed to develop critical thinking
abilities relying on textbooks, lecture notes, and handouts,
Paul and Elder [38] argue that the standard method of
teaching, the product approach, is ineffective in preparing
university graduates to deal with the current complicated
problems because students are believed to develop critical
thinking abilities relying on textbooks, lecture notes, and
handouts. )e students’ lack of interest in the material also
led them to rely on what they were told rather than from
their own opinions or go in search of answers. )e majority
of students lacked the drive to actively engage with their
learning environment by maintaining focus, engaging in
critical thinking and producing original work. According to
both Ferris and Hedgcock [39] and Yen [40], inquiry-based
learning is which students try to understand concepts
through various methods, follow various lines of inquiry,
and study subjects that pique their interest, places a pre-
mium on critical thinking.

Other researchers such as Desta [41] have found that
traditional teaching methods are still in use, despite the fact
that teachers are expected to adopt active learning strategies.
Professors still spend the vast majority of class time deliv-
ering lectures, making it clear that this method of instruction
is still widely used in higher education. A former language
teacher found that students did not acquire nearly much
information about how to improve their critical thinking
skills during writing classes. Due to lack of interpretation,
analysis, evaluation, inferences, and self-regulation, the
students’ writings were not properly developed. To date,
there has been no investigation into the efficacy of AI in
teaching English to nonnative speakers. As a result, this
study evaluates the impact of AI on the critical thinking skills
of EFL students. By using this approach, students are
prompted to pursue trustworthy relationships actively.
)ose who are curious, open-minded, mature, and evaluate
information based on their interest and needs are more likely
to succeed.

2.2. Human-Computer Interaction in EFL Classroom.
Human-computer interaction is about planning, evaluating,
and implementing collaborative computer devices for social
use, as well as how they work, how they work together, and
how people interact with them (Chou et al. [42]; Fan and
Zhong [43]; Liu et al. [44]; )akur and Parameshachari
[45]). It can also mean making or designing computer
systems that help people or people do things quickly, ef-
fectively, and safely. When you design a computer system,
you must think about how it will work and how it will be
safe.)is includes thinking about how it will work and being
safe. Learning is when the logical computer gathers, stores,
and plans to use information or data in the future. Twenty-
first-century skills are considered important for student
development. Measuring key 21st-century skills in EFL

classrooms can be done by integrating the interaction be-
tween computer media and technology in learning that can
complement the limitations of traditional teaching.

Technological advances have altered how people engage
with technology. When it comes to today’s digital or in-
formation technology era, it is critical for people to embrace
andmake use of information systems like the Internet as well
as other hardware and software as well as data/information,
telecommunication, and networking to process and dis-
seminate information in a variety of areas critical to the
growth of a country. )ere must be access and availability of
information systems that will allow for human-computer
interaction enhancement of learning and instruction in
institutions for these systems to work effectively and effi-
ciently (Baller et al. [46]; McClure and Pilgrim [47]; Collins
and Halverson [48]). Without this, the process will be ex-
tremely difficult and time-consuming to implement in ad-
dition to the lack of information systems; their user-centered
design of them determines the implementation and inter-
action of computing systems by students and teachers, which
is why the researcher wants to establish the role of human-
computer interaction in the enhancement of instruction and
education in institutions to pursue 21st-century skills.

)ere are a variety of ways that effective use of infor-
mation technology in the classroommay improve the quality
of instruction like ICT (Al-Mamary [49]; Zhang and Zou
[50] advancing procedures, providing course materials,
mediating discussion, and rearranging pedagogical methods.
In addition, this cutting-edge technology has been incor-
porated into many aspects of language teaching, with
generally positive results (see Table 1). Teachers and students
can benefit from using computers in the classroom when
they are properly utilized. It is possible that they will fa-
cilitate the assimilation of information by students as they
learn it. It is possible to achieve this by integrating computer-
based systems with practice programs, tutorials, technology-
enabled systems, and Internet-based learning with valid
content such as multimedia information and software that
will enable students to learn and grasp the knowledge in a
practical manner. Computer networking is the use of
modern technology to connect computer systems via
communication channels, allowing students, professors, and
anyone else to access information and learn more efficiently
as a result easily. It negotiates with hardware and software
providers to help make this information systemmore widely
accessible and useable for schools that cannot afford it.

Teachers and students alike may benefit from the wealth
of information available on the Internet, which is critical at
every level of schooling. In addition to e-mail and room
conversations, students and instructors alike may utilize the
Internet to communicate ideas, come up with solutions to
problems, and conduct scientific studies both locally and
worldwide. Teachers’ and students’ abilities and knowledge
play a critical role in determining whether computers are
used in instruction and education or not. Students learn
more quickly when they are actively involved in the use of
technology and when they are in charge of their computer
systems; they discover a lot more (Kukulska-Hulme and
Shield [53]; Conole et al. [54]). Students and teachers are
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equally responsible for ensuring that learning and tech-
nology adoption progress continuously. )is section de-
scribes how a student can learn independently or what the
student can accomplish on their own and what can be ac-
complished with the help of an expert or an instructor.

To teach English as a second language, one must learn
and practice the language. Students’ chances of developing
these abilities are lowered because they do not have the
opportunity to practice them in real-life circumstances. To
overcome problems in teaching and learning English, it is
vital to convert from traditional tactics to communicative
ones and to rely on digital tools [55].

Shortly, for many businesses, the Internet and AI
technology are helping to drive a more intelligent and re-
source-based approach to growth. )e educational sector
has seen new transformations and development during this
time (Heeke et al. [56]). According to Roll andWyle [57], the
usage of intelligent technology and equipment in the
classroom has a positive impact on students’ learning. Word
memory and oral expression are two of the most common
issues that students have when learning English, and both of
these issues have a direct impact on students’ English
performance and oral expression abilities (Car [58]). As a
result, students’ attitudes and learning outcomes are nega-
tively impacted by the lack of attention and initiative dis-
played by many lower-grade kids. Students’ interest in
English learning can be improved by incorporating AI
technology into the classroom, according to relevant studies
(Kong [59]). )is technology can also enhance students’
memory, enhance their capacity to understand the context,
and improve their ability to apply English. To help students
learn English more effectively, multimedia courseware, in-
structional robots, and other cutting-edge technologies are
frequently employed in classrooms today. As a result, there is
less interest in research into intelligent educational robot-
assisted teaching, which is a less-studied area in the field of
English teaching.

It’s worth noting that AI has been employed in a few
online applications and EFL courses. However, as Melo [60]
points out, the usage of AI in these products is often based on
activities rather than features to repeat or to listen to and
repeat sounds or words. )e study shows that the AI's level
of activity is the most common kind of feedback, inspiring
messages, and the presentation of charts or the achievement
of the user at each stage of the course. )ese courses do not

benefit from the usage of AI technology, according to Melo
[60]. He stated changes in teaching methods, or the creation
of new teaching methods could be considered also a change
in the traditional teachingmethods that had been in place for
a long time, typical of the older, nondigital technology.

Artificial intelligence was envisioned as a virtual tool for
use in the ELLA project. It can respond to speech that is not
preplanned, and this is a reflection of the ability to com-
municate in multiple languages [61] and multiple media [62]
aspects of human communication and linguistic practices
(a) discussing and reflecting on topics that are viewed as
socially meaningful as well as (b) recognizing the learner’s
position in the discourse.

As English speakers, [63], Canagarajah is an expert in
both translingualism and transmodality and believes
translingualism is a term used to describe people who speak
more than one language. Different strategies are employed
by systems and individuals when they interact to arrive at a
mutual understanding through fusing and negotiating
meanings between their senses and ability to solve difficulties
(Hawkins and Mori [62]); on the other hand, they also point
out that humans use a variety of semiotics in new modes of
communication in today’s globalized and technologically
advanced world.

Practices of intermodal communication are character-
ized by speed and fluidity as a means of fostering oral
communication by creating a conducive environment.

It keeps the design’s natural language properties. For
example, oral input should be permitted in laboratory
programming regulations. English may have some charac-
teristics of the students’ native Portuguese tongue) and
receive the words as well as visual and medial materials in a
discussion. Currently, these functions are being created.
English as a second language is considered necessary today.

Learning how to speak, read, and write in English is the
primary goal of teaching the language, and this is achieved
by teaching students the language’s components and lexicon.
It also teaches students how to utilize language to write and
interpret texts. )e objective and the process of language
development are both focused on communication. As a
result, it is essential to incorporate both traditional and
digital communication methods into teaching and learning
activities. Using AI applications like simulation and com-
munication programs, which model real-life circumstances
for discussion and communication in English, we introduce

Table 1: Role of AI in language learning (adopted from Bailin [51] and Liang et al. [52]).

Language skill Learning outcomes Engagement aspect
Vocabulary

Changes in one’s language skills, knowledge, contemporary abilities,
emotional and mental states, and behavior patterns

Cognitive engagement, affective, behavioral,
emotional, social, and cultural

Listening
Speaking
Reading
Writing
Grammar
Vocabulary
Pronunciation
Integrated whole
language
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practical training in language skills, and educational games
based on the use of language are essential. Communication
technologies can be used to build circumstances where
students can practice the pronunciation of letters and words
using sound drills and visual media. It is possible to use these
tools to practice describing visuals and ordinary situations,
as well as listening and guided pronunciation.

In addition, they allow students to improve their lan-
guage abilities and receive feedback. To ensure that students
reach competency levels, several programs include language
drills that help students improve their communication
abilities by employing their language skills [64]. To help
students improve their reading comprehension, Radwan
[65] suggests that AI can be utilized to help them learn and
teach English more effectively.

In this study, the use of machine translation help stu-
dents improve their translating abilities, thus learning the
correct pronunciation using tools such as Automatic Speech
Recognition. Students who are blind or visually challenged
can benefit from using text-to-speech procedures. Also, we
use open digital dictionaries to expand the student’s
knowledge of the language and help English language
learners improve their speaking abilities; clever computer
applications can be used to teach paragraph and essay
writing using a writing evaluation technique.

CT students master as part of holistic education. )ere
are calls for incorporating English education into CT, as
there is a strong correlation between language, culture, and
thoughts [66]. English as a foreign language (EFL) curric-
ulum guidelines and textbooks recognize the importance of
developing students’ CT in preparing them to make deci-
sions, communicate effectively with others, and solve
problems in authentic settings.

Furthermore, students are often guided to discuss and
evaluate authentic topics and materials and engage in col-
laborative learning activities when CT-oriented pedagogy is
applied in language classes.)is increases students’ exposure to
authentic language use and improves their language profi-
ciency [67]. In this way, mastering the English language and its
unique culture, customs, and values can help students progress
in their language learning andCTdevelopment (Lee et al. [68]).

Yuan et al. [69] reported that neither general education
nor EFL educators could expect a systematic review of recent
studies of how educators are developing CT-oriented ped-
agogy and incorporating CT into their classrooms. )e
current review aims to fill this knowledge gap by collecting,
analyzing, and synthesizing findings from empirical studies
on the use of technology for teaching (CT) by EFL teachers.
With the hope of generating theoretical insights into the
complex, dynamic, and situated teaching and learning
process of CT, this review can shed light on how CT is
perceived and operationalized by ELF teachers in a variety of
institutional and sociocultural settings. )is insight has
important implications for preservice and in-service teacher
training programs, as it relates to the development of lan-
guage teachers capable of teaching students in CTdespite the
difficulties that may arise in the classroom. In addition, this
review can help identify gaps in current CT research and
point to new directions for researchers interested in

language teaching and lecturers in higher education by
comparing the available studies concerning their research
focus and methodology.

However, student CT does not grow organically as a
byproduct of language learning; instead, they need explicit
instruction and scaffolding to experience and encourage
gradual CT in the language classroom (Prado et al. [70]).
)erefore, this study aims for English instructors to devote
extra time and energy to developing CT-oriented pedagogy
in EFL classrooms using AI. )ere is a plethora of studies on
how students acquire CT in language classrooms through
various activities. For instance, Hashemi and Ghanizadeh
[71] demonstrated that having EFL students engage in
critical discourse analysis of news stories followed by pre-
sentations helped them develop CT, particularly regarding
their ability to spot implicit biases and assumptions. Nejad
et al. [72]; Lu and Xie [73]; Du and Zhang [74]; Hongwei
[75] argue the role of critical thinking skills (CTA) as a
mediator between language learning strategies and inter-
mediate English writing performance as a foreign language
(EFL) learner.

3. Method

)is research uses the mixed methods approach with data
collection techniques, both quantitative data and qualitative
data (Creswell [76]). )e qualitative method is a research
procedure used to investigate and understand what phe-
nomena, why, and how things happen in real life (May and
Perry [77]). Qualitative methods aim to form easy-to-un-
derstand facts and, if possible, generate new hypotheses
(DePoy and Gitlin, [78]) explain that quantitative methods
are used to examine randomly selected populations or
samples of random to analyze data systematically, planned,
and structured to produce research results that do not de-
viate from the facts. )e data collection techniques used are
literature studies, data collection through questionnaires
using Google Forms, and examining and comparing data
from various scientific articles. )e data is then processed
with a simple percentage calculation to find out the response
of each respondent. )e validity of the questions contained
in the questionnaire has been tested.

)e analytic descriptive approach was employed in this
study to investigate and analyze a specific phenomenon. At this
point, the research was qualitative method [79, 80].)e notion
of AI, its components, and its applications in the field of
teaching was examined in previous studies. An investigation
into AI applications for teaching and learning English was
conducted to construct a study tool and define study content.
)e research examined the extent towhich artificial intelligence
(AI) friends can be applied to English language acquisition, its
effectiveness, and what practical strategies may be used.

In this study, we look at how the integration of AI in
language learning aims to improve 21st-century skills in CT.
)e purpose of this study was to determine the extent of the
role of AI technology and critical thinking in university-level
EFL students. From this data, we can conclude that the use of
AI by university students has a greater impact not only on
their overall English skills (learning outcomes) but also on
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their CT. RALL-based students, educators, and curriculum
developers all benefit from this research.

3.1. Instruments. )ree instruments were employed to
achieve the goals of this investigation:

(1) Prior to the introduction of AI, standardized lan-
guage tests were administered to college students to
achieve the aforementioned goals. )ere are 30
questions on the test, 20 of which are multiple choice
and 10 of which are essay-test. Each respondent has
30 minutes to complete the question (in this study,
just focus on students’ interpretation of AI and CT).

(2) An AI-related questionnaire instrument for gauging
the critical thinking propensity and RALL reaction of
college-level EFL learners (AI). )e survey has 24
questions, each with a Likert scale response option.

(3) Observation indicators, such as interpret, analyze,
and infer, are used to monitor CTgrowth throughout
the learning process.

Questionnaires and observations have been used to
gather information from university students by Google
Form. A questionnaire about students’ AI responses, how AI
applications enhance students’ English competence, atten-
tion, and motivation, and how they use AI as a tool to
overcome students’ difficulties in English language learning
has an impact on their critical thinking skills. )e ques-
tionnaire is developed fromMiri et al.’s [81] CTconcept.)e
researcher distributed the AI friends online link via the
zoom chat box at the international conference, where the
author was a keynote speaker and waited for all their
feedback after they had played and learned with AI friends
for 3 months.

3.2. Participants. A total 453 nonnative English students
were playing with their AI friends and replied to the
questionnaire as a sample of this study. )ey are from
Universitas Islam Negeri Maulana Malik Ibrahim Malang,
UIN Maulana Malik Ibrahim Malang, Computer Science
Faculty of Universitas Al Asyariah Mandar, Islamic Edu-
cation Management, STIKES Tengku Maharatu Pekanbaru,
STIKES Tengku Maharatu Pekanbaru, Universitas Mula-
warman, Universitas Islam Negeri Sumatera Utara, Uni-
versitas Brawijaya_Vokasi, IDIA Al-Amien Prenduan,
STIKES Tengku Maharatu Pekanbaru Politeknik Negeri
Medan, Universitas Yudharta Pasuruan, Algeria University,
RIAUUNIVERSITY, Ain shams university, Parimila nayagi,
Bangladesh Homeopathic Medical College, and Elkhosos
language school.

Observations (Figure 1) are made to understand better
the context of the data in the classroom situation to obtain
the validity of the data. With an inductive approach, the
researcher opens the probability of finding (discovery) and
also a better picture comprehensive. )e observation object
begins in the computer science faculty class, which is held
once a week (according to the schedule of English courses).
Observations were carried out for 3months, starting in

October. )is time, external validation is used, which is the
result of research that can be applied to the basic/beginner
level EFL class to ensure that the data obtained is repre-
sentative. Existing reliability in qualitative research is plural,
dynamic, and always changing, so it is necessary to separate
measurements.

3.3. Data Collection and Procedure. In this part, the research
used OCIRAC steps in Figure 2 to collect the data.

As a first step in the data gathering, several materials for
teaching English were observed, and questions were asked.
In the 2nd step, the students collected information; they used
an online dictionary and worked in groups (making a list,
prediction, argument, and discussion). Step 3: interacting
with AI friends to examine their impact on critical thinking
abilities and then reflecting; in this phase, the students
discuss and complete their statements. )e fourth step is
associating, which provides the concept of what should and
should not be done.

)e fourth step is to communicate with all the students
infers. When they were interacting with a different way of
putting it is that the curriculum was designed so that stu-
dents can observe, build up their confidence in conversation
practice, ask questions to their AI friends, explain their
thoughts and feelings through discussion or reflection, write
English content and interpret related materials, and then
apply what they’ve learned to their AI friends. In addition, it
was built in a way that allows students to interpret, analyze,
and infer.

)ese are the critical thinking abilities that students need
to master in their critical thinking. )en, three successive
English competencies were administered to the students in
order to assess their critical thinking abilities while doing
interaction with AI friends: self-introduction, describing a
place/country, and daily experience, which were provided
over four weeks using the teaching material from above.
)ey generate ideas (in speaking and writing), evaluate
what they already have (listening and reading) and what
they still need, gather evidence from a variety of sources
(Google search), write drafts of conversations with sup-
porting evidence, discuss their drafts with colleagues and
subject area experts for feedback, and finally practice their
English in relation to their real-life situation. All these
activities occur during the teaching-learning process. After
the teaching-learning exercise was completed, the partic-
ipants were given questionnaires that were identical to their
responses in order to determine if the implementation of
artificial intelligence improved students’ critical thinking
skills in English.

Table 2 contains the lists of the CT elements that will be
looked at in the survey.

4. Results and Discussion

In this part, there are four questions in Figure 3 revealing
that the student’s response in human-computer interaction
technology (HCIT) on learning English through AI friend’s
apps, with answers based on the Likert scale: strongly agree,
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agree, neutral, disagree, and strongly disagree. )e findings
of the student’s response are displayed.

)ese findings highlight the research subject’s percep-
tions of AI friends in the EFL classroom. )e survey covers
the statement of whatever the respondents’ feelings are,
while they are interacting with the AI friend tool. )e results
show most of the respondents are very happy at 34.2%,
happy at 52.5%, and neutral at 12.6%. )e statement about
the research subject’s motivation was 28.8% strongly mo-
tivated, 56.7 motivated, and 13.6% neutral. As shown above,
AI applications are one of the smart educational systems for
teaching English, stating they strongly agree with 26.7%,

agree with 53.7%, and 18.4% were neutral. In the last
statement, the subject of the research felt AI strategies
augment my attention and motivation levels in the language
teaching process, stating 22.8% strongly agree, 54.9 percent
agree, and 21.9% were neutral.

In Figure 4, the question of whether AI improves re-
search subject English skills is raised. Here, the results in-
dicate most research subjects agree that 55.1% of their
listening skills are enhanced by AI apps; strongly agree,
20.1%; and 22.3% were neutral. Most respondents believe
their speaking skills are enhanced by AI apps, with 20.4%
strongly agreeing, 54.3 percent agreeing, and 23.5 percent

Figure 1: AI friends apps.

Observing and asking questions Collecting Information

ReflectingAssociatingCommunicating

Interacting

Figure 2: OCIRAC procedure.

Table 2: )e elements of critical thinking (adopted from Miri et al. [81]).

CT Components
Trust seeking (1) Encouraging open-ended class discussion

Evaluate the information

CT self confidence (2) Ask questions and seek their own solutions

Open-minded (1) Fostering inquiry-oriented experiment
(2) Learn in cooperation and share knowledge

Maturity (1) Dealing with relevant/day-by-day situations
(2) Dealing in class with real-world cases
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neutral. None of them chose to disagree or strongly disagree.
)e following survey on reading skills revealed that 21.7%
strongly agreed that AI Apps improved their skills, 53%
agreed, and 23.5% were neutral. For writing skills, most of
the subject research enhanced by AI apps stated 19.1%
strongly agree, 51.6 agree, and a 27.3 neutral category.

)e first statement in Figure 5 interrogates knowing about
the research subject’s reactions to AI in learning EFL. Most of
the stated employment of AI as intelligent tools to overcome
my difficulties in English language learning stated strongly
agree 19.9%, agree 52.8%, neutral category 25%, and the good
point in this Figure 3 is that none of them are categorized as
disagree and strongly disagree. )e second statement in
Figure 3 survey concerned the use of AI friend apps as it aids
in learning and continuous self-study, with the results re-
vealing that 19.9% of respondents strongly agree, 53.6% agree,
and 24.4% are neutral. )e third statement by linking AI as
one of the outcomes of the digital cognitive revolution to the
outcomes in this case. )e data show that 18.7% strongly
agree, 56.2% agree, and 23.3 are neutral.)e fourth statement,
knowing about designing and implementing the participatory
educational situations used in English classrooms, stated that
16.3% strongly agreed, 58% agreed, and 24.9 are neutral.

In Figure 6, the questions concerning AI have an impact
on the respondents’ critical thinking performance.)e result
of the survey shows a positive impact. )e result demon-
strated a positive impact, and the respondents felt it was
appropriate to practice my English with Mitsuku, my AI
friend. 19% of respondents chose strongly agree, 49.9% chose
the agree category, and 29.5% were neutral. Here, the re-
spondents felt it was appropriate to practice my English with
Replika, my AI friend. 20.7% strongly agree, 48.4% agree,
and 28.9% are neutral. )e third question deals with AI as a
modern tool that helps me solve problems of language
learning, especially vocabulary and grammar, as stated by
18.5% strongly agree, 56% agree, and 23.9 neutral. Here, the
respondents also believe AI that friends, as a modern tool,
assist them in mastering the English language and gaining

confidence as stated by19.7% strongly agree, 55.1%agreed,
and 23.4% neutral.

)e survey referenced in Figure 7, on question about
whether the employment of AI applications helps me rec-
ognize spoken words correctly, showed that the research
subject approved the statement. Based on the data shown,
there are 19.8% of respondents strongly agree with the
statement, 53% choose to agree, and 23.4% take a neutral
position. Regarding the statement on AI features by using
automatic speech recognition techniques to learn correct
pronunciation, 19.1% of the research subjects strongly be-
lieve, 51.9% choose to agree, and 26% are in neutral posi-
tions. )e next survey item is using text-to-speech
techniques with my AI friends, which helps me train to
understand the conversation. In the chart, it is displayed that
19.8% of respondents strongly agree with the statements,
51.3% agree with the statements, and 26.4% of them are
neutral on them. )e reassuring news is that none of the
respondents categorized themselves as having statements
that disagree or strongly disagree with positions.

)e last question (Figure 8) in this survey queried
whether respondents felt it was difficult to speak or practice
their English with their AI friends compared to their friends;
15.1% strongly agreed with this statement, 49.4% agreed,
although 29.6% opted for a neutral choice. Most of them felt
comfortable with their AI friends, Mitsuku and Replika.

)e observation in this study’s findings that mixed AI
friends practice EFL English skills is highly recommended to
help critical thinking skills increase. Table 2 describes the
element of CT during the activities in the learning and
teaching process. )e use of artificial intelligence can help
achieve learning goals because, with this medium, students
in a class do not only listen to explanations from the lecturer
but are invited to think creatively and innovatively. Figure 9
presents the eight syntactic processes of AI and improving
CT that are described in the following.

)e first syntactic process is to observe a video con-
taining material about self-introduction. )e material is
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contained in audio-visual form (based on YouTube content),
which is then linked to the material shared through
WhatsApp groups, where students observe the video. It aims
to help students practice critical thinking. )e second step is
to find the problem with the video that has been shared. )e
problems contained in the video are intended so that stu-
dents are able to determine the elements of self-introduction
contained in the YouTube content that will be discussed.

)e third step is analyzing the problem, breaking down
the content based on the material or problem that has been
presented, which aims to enable students to identify and
analyze the elements of self-introduction and information
obtained from the video. )e fourth step is grouping. )e
lecturer directs students to form groups according to their
respective perspectives and then installs the AI friend link
that has been shared in the WhatsApp group. Each group is
given the opportunity to discuss arguments from each
perspective. )is stage aims to reveal the elements of self-
introduction, supporting vocabulary, construction of self-
introduction scripts, correct sentences, and correct pro-
nunciation using an online dictionary (Google translate).

)e fifth step is to practice self-introduction gradually (the
second material describes the country, and the third material
is the weather) with their AI friends, presenting their expe-
riences and obstacles when interacting with their AI friends.

)e sixth step is to interact simultaneously with the
shared AI friends. In this finding, each group found that
when they interacted, they encountered many different
experiences compared to when they interacted or practiced
with their AI friends than with their group mates. )is step
aims to ensure students are able to express opinions and
information obtained with AI applications. At this stage,
according to the indicators of critical thinking analysis,
namely identifying the intended and actual inferential re-
lationships between statements, concepts, and descriptions
in other forms of representation that aim to express expe-
riences, reasons, information, or opinions, as shown in the
Table 2.

)e seventh step is the formulation of conclusions,
carried out by formulating questions or taking the form of
interrogative sentences. )is stage was carried out to
measure the level of students’ understanding after the

learning process when practicing with AI to improve their
English skills and observe their critical attitude.

)e eighth step is to provide an evaluation at the end of
the lesson guided by the lecturer. Evaluation is given at the
end of the lesson, which is to provide a comprehensive
picture of what students have learned, determine the level of
student achievement, and assess the success of the teacher in
the teaching and learning process, namely, the creation of a
resume or script that is found from the stage of listening to
material through YouTube, discussing content, and de-
signing content (scripts, dialogues), then practice with the
AI, and then conclude the content found after interacting
with the AI. )is stage is in accordance with critical thinking
indicators. Evaluation is carried out to assess the credibility
of a statement or other representation, which is a picture of a
person’s perception, and to find out the relationship between
the experiences he has mastered and the things he has just
learned.

5. Discussion

Figures 4, 5, and 7 describe the results of the questionnaire
data analysis, confirming that integrating the RALL-AI basis
played a very important role in TEFL learning for university
students. Although the results of this RALL-AI-based re-
search do not fully support that AI is the only one that plays a
decisive role in this CT, it lies in learning instructions that
are appropriately designed by lecturers to help achieve
learning outcomes and accelerate the achievement of AI and
CT successfully.

At seen by student shown, AI as a tool or media can
improve students’ critical thinking skills when used in
English classes. Most of the participants stated that they had
never done interaction with AI before in Figure 3. As a result
of employing this way of learning, the students have de-
veloped critical thinking abilities such as inference and self-
regulation. For example, one of the students said that
learning how to practice their English using AI had im-
proved their critical thinking skills since they had learned
how to understand, analyze, and evaluate information in
Table 3 and Figure 6. In another study, a participant said that
utilizing AI has given her the ability to write, understand,
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learn correct pronunciation

Using Text-to-Speech techniques with my AI friends
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Figure 7: AI features help EFL students.
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and read for a wider audience because her previous works
were unsuitable for those audience in Figure 5. In contrast,
after following the intervention’s lessons, she has a better
understanding of what to practice, how to assess material,
and how to create reasonable arguments while doing in-
teraction with AI.

When applying artificial intelligence to the English
curriculum for the purpose of enhancing critical thinking in
students, there is a longer period for learning so that as-
signments can be completed in the comfort of their own
homes. Another feature of the smartphone that is used is that
it is slow in responding to links, so if the timer runs out, the
instructions will be delayed. Bold learning makes extensive
use of technology like smartphones and requires extensive
use of Internet bandwidth. However, many students have a
low Internet budget, so it is necessary to have a higher
budget to be able to follow the online learning process.

Studying students’ input on the effectiveness of AI in
second language pedagogy, it has been possible to create a
more intelligent and individualized teaching environment
thanks to the integration of information technology and
English curricula, which has led to greater use of artificial
intelligence in the classroom. Bin and Mandal [82] inves-
tigate the use of artificial intelligence in English teaching in
middle schools by applying relevant theories of curriculum
theory, literature analysis, and field investigation to the study
of English teaching in middle schools. )e use of artificial
intelligence (AI) in a computer-assisted instruction system
for college-level English is proposed. Some functions of the
English teaching system are improved and humanized when
combined with English teaching. An effort is made to use
artificial intelligence technologies to improve the quality and
effectiveness of English instruction. Sun et al. [83] used
cutting-edge technology to build a new kind of online
learning platform that enables students to increase their
English language proficiency while also honing their

knowledge and personality. Zou [84] described student’s
ability to learn independently and in English can both
benefit from the platform.

Similar to this, students’ analytical abilities have been
sharpened through AI. Students learned how to use infer-
ential relationships to explain their opinions, they felt the
confidence to express their idea in the discussion, write their
idea, and practice their English with a happy feeling. )e
students sifted through their writing for concepts and un-
covered and assessed arguments. As they were listening,
reading, and writing their new concept, they noted the
parallels and distinctions between opposing viewpoints.
Students mapped out how sentences and paragraphs relate
to one another by listening and reading from YouTube,
discussing and rebuilding their concepts, and practicing
their findings with AI, as well as the English competence
overall goal. As a result, they could come up with solid
arguments in favor of or against an idea and draw a firm
conclusion. As a result, the students have improved their
analytical abilities, an essential part of critical thinking.

Playing with AI appears to have helped students improve
their ability to evaluate information. In other words, as they
obtained data for their teaching materials themes, students
evaluated the reliability of their information source. )ey
examined and contrasted the strengths and weaknesses of
opposing arguments based on their logical reasoning. )eir
opinion was bolstered by the evidence they had at hand,
which they assessed to be noncontradictory. In addition to
interpreting, analyzing, evaluating, and inferring, the stu-
dents developed their critical thinking skills by explaining
what they believed, confidence, open-mindedness, and how
they arrived at their conclusions. As a result, the students
were able to improve their self-regulation abilities, which are
an important part of critical thinking, as evidenced by their
groups. Accordingly, the students stated that they self-
corrected their judgments when assessing and evaluating
opposing views in their English. To investigate, correct, and
reaffirm their reasons for listening, writing, reading, and
speaking, they posed the following questions: )ey recal-
culated their evidence to double-check their reasoning. )e
students re-examined their conclusions and interpretations,
considering additional research. As a result of the mistakes
they found in their English, students had to go back and
modify their responses.)ey have even revised some of their
conclusions after realizing they would overestimate the
significance of certain aspects in their first judgments.

Strongly Agree
Agree
Neutral

Disagree
Strongly Disagree
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Table 3: Playing AI to visualizing CT in the class.

Interpret

(1) Encouraging open-ended class discussion (1) Ask questions to their AI
friends

(2) Build up their confidence in conversation
practice

(2) Ask question and seek for
their own solutions

Analyze

(1) Fostering inquiry-oriented experiment

Write English content and
interpreted related to the

materials

(2) Learn in cooperation and share knowledge
explain their thoughts and feelings through
discussion or reflection

Infer

(1) Dealing with relevant/day-by-day situations

(2) Dealing in class with real-world cases
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Critical thinking abilities such as interpretation, analysis,
assessment, inference, explanation, and self-regulation were
homed in teaching for EFL students.

In this study, a technique of teaching critical thinking in
EFL students that integrates activity-oriented learning,
logical arguments, and teamwork is a good fit for inquiry-
based writing education. Students should be encouraged to
use a discovery method to learn in which they actively seek,
acquire, analyze, synthesize, and evaluate knowledge rele-
vant to their own interest. )e reason for this is that in-
corporating inquiry-based learning through AI into English
lessons has been shown to improve student achievement and
develop students into lifelong learners who can solve
problems on their own. Teachers of English as a foreign
language (EFL) should implement inquiry-based learning
through AI in their classes in order to help students improve
their critical thinking abilities. Students’ critical thinking
abilities can be improved by using inquiry-based learning
methods through HCI in the development of language
teaching materials. Inquiry-based learning through AI
should also be used to help students develop their English
skills, critical thinking abilities, and a desire to keep learning
throughout their lives. )e current study would have
benefited from further inquiry in this area; thus, it is one that
should be pursued in the future. Inquiry-based learning
should also be studied for its impact on students’ speaking,
reading, writing, grammar, vocabulary, and listening abili-
ties in order to expand its use in EFL classrooms.

EFL teachers, like everyone else, have resisted techno-
logical advances, making it difficult to improve human-
computer interaction in education and training. )e fol-
lowing are possible explanations: as a result of their natural
fear of change, some people do not want to learn new
technologies, preferring to stay in the old ways and not
wanting to give up their acquired skills or knowledge, all of
which make them resent any technological advancements.
Students should be able to work together with computer
systems in research, classwork, and data analysis, and this
will allow for the integration of computer technology into
multiple modes of learning and teaching, as this study
connected to the findings of Riel [85].

6. Conclusions

In today’s ever-changing and complicated world, critical
and evaluative thinking based on rational decision-
making is essential. Conventional schooling does not
adequately prepare students for this. Student questions,
self-investigation, and open-ended inquiries have been
found to considerably boost students’ CTskills and related
capacities. )is study indicated that CTrequires cognitive,
behavioral, affective, and social engagement activities
applied in an intentional and inquiry-oriented manner to
relevant information. Our findings can be used to improve
teacher training programs that need more advanced
thinking, technology engagement, and social-emotional
engagement as innovation is increasing in CT. As shown
by a wealth of research, students’ ability to develop
higher-order thinking skills is highly likely to be fostered

in the classroom.)is discovery should be a central part of
any effort to change teachers’ attitudes and practices in
this field. We believe that professional development
programs should be structured in a way that helps in-
structors better understand higher-order thinking. )is
study implies that teachers should be encouraged to use a
variety of instructional strategies and increase human-
computer interaction to help their students with tasks that
require higher-order thinking in general and computer or
ICT skills specifically to help them with those tasks. In
hybrid classes, AI is used to build human-computer in-
teraction, and the study suggests that CT has a specific
effect.

)e development of RALL-AI based has encouraged a
new way of thinking about accelerated education in lan-
guages. RALL’s pedagogy offers tools for real-world edu-
cation tailored to Gen Z’s needs to each student’s interest,
skills, and background. )e results showed that if students
increase their interaction with RALL, their critical thinking
skills will improve for the better. If English learners want to
really show their CT, this is a great resource for them.

)is research contributes to informing educators about
the utilization of AI to enhance CTwith instruction enabling
them to support their students better as they use RALL-
based learning plans during the learning process. As a result,
they can learn to fend for themselves and take responsibility
for their education. In addition, these findings can be used
by curriculum designers to incorporate RALL training in
learning strategies into existing courses that can be applied
to all disciplines. )is allows them to make better use of
learning strategies overall. Improving students’ cognitive
and meta-cognitive-linguistic abilities in English as a foreign
language is another area where this research can help.
Educators can gain insight from findings that emphasize the
importance of student center learning that can assist stu-
dents in improving CT and monitoring RALL in modern
learning.
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