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Dr. Aly Abdul Samea Qoura, Dr. Heba Moustafa Elmansi

Artificial Intelligence in Language Education:

Implementations and Policies Required

Prepared by
Dr. Aly Abdul Samea Qoura Dr. Heba Moustafa EImansi

Professor of English language Lecturer of Curriculum and

Pedagogy Instruction (TEFL)
Mansoura University, Egypt Damietta University, Egypt
Abstract

This paper tackles the concept of Al, its justification, and
its applications in the field of education in general, and in the
field of teaching/learning English Language, in particular. The
paper focuses specifically on the incorporation of artificial
intelligence (Al), which includes a wide range of technologies
and methods, such as machine learning, adaptive learning, natural
language processing, data mining, crowdsourcing, neural
networks or an algorithm, into foreign language learning and
teaching. First, the paper is concerned with changes brought to
education in general and foreign language education specifically
through the application of Al-powered tools and discusses
ICALL (intelligent computer assisted language learning) as a
subset of CALL. Second, it delineates the implementation of Al
in the field of ESL/EFL. Third, it summarizes the consequences
of applying Al-powered tools for foreign language education.
Fourth, it discusses the benefits and challenges that the Al
implementation entails. Finally, it puts forward a number of
guidelines and recommendations for education policy-makers
targeting the basic requirements for Al implementation.

Key Words: Artificial Intelligence, Language Education,
Implementations, Policies
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Introduction

Digitalization has been one of the main drivers of change
in education generally and instructional practices in the
classroom, in particular in the past decade. While most
innovations in the past decade related to an increased use of
computers and the internet in the classroom, the next wave will
be based on artificial intelligence (Al), or on combinations of Al
and other technologies. In education, artificial intelligence is
embedded in many technological transformations that provide
learning analytics, recommendations and diagnosis tools in
various ways and for various purposes. In many cases,
Pokrivcakova, (2019) assures that Al applications are still
budding and used in experimental and local contexts rather than
at scale at the system level. There are, however, many examples
of promising uses that foreshadow how Al might transform
education in the next decades, both in the classroom and at the
system levels, and address different stakeholders: students,
teachers, administrators, parents, as well as policy makers.

Based on existing reviews related to Al in language
learning, there has been a focus on developing tutoring systems,
writing assistants, virtual reality environments, chatbots, and
other types of adaptive learning systems/software. The main
intent of these tools has been to generate personalized and
customizable learning experiences for the purposes of optimizing
language learning by increasing autonomy, motivation,
engagement, and effectiveness For instance, NLP-based tutoring
systems are designed to provide tailored feedback,
recommendations, and materials. Recently, with the rapid
development of Al, these tools can meticulously adapt content in
real-time to the learning pace, preferences, and needs (e.g.,
cognitive, affective, social) of each user (Jackson et al, 2019).
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Artificial Intelligence Defined

The origin of Artificial Intelligence (Al) can be traced to
John McCarthy’s research in 1955. Various scholars have defined
the concept of Artificial Intelligence (Al). According to Wang
(2018), Al refers to devices’ or systems’ ability to think as
human beings, having the power and skills to learn, perceive, and
decide rationally and intelligently. Benhamou and Janin (2018)
state that Al includes a collection of technologies that enable
machines to act with a very high level of intelligence similar to
humans. Tredinnick (2017) describes Al as a cluster of
technologies, and various computing science approaches to make
flexible rational decisions that align with unpredictable
environmental conditions.

One group of definitions see Al as machines, computers or
computer systems that imitate cognitive functions that are
normally associated with the human mind, such as learning and
problem solving (Russell & Norvig, 2010). Another group of
definitions consider Al as a specific set of skills of computers, e.
g. Baker and Smith (2019, p. 10) define Al as “computers which
perform cognitive tasks, usually associated with human minds,
particularly learning and problem-solving”. Other group of
definitions see Al in a much broader context, as a science, e. Q.
Stone at al. (2016) says that “artificial intelligence (Al) is a
science and a set of computational technologies that are inspired
by—but typically operate quite differently from—the ways
people use their nervous systems and bodies to sense, learn,
reason, and take action.” (Stone et al., 2016).

Artificial intelligence (Al) is therefore, the imitation of
human intelligence processes such as speech and visual
recognition, translation of the languages and virtual decision-
making by machines and robots. The ability of machine to think
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and behave like human beings, has given Al a special place in all
fields. Al is present everywhere in various aspects of our lives
starting from intelligent sensors to personal assistants.

Changes brought by Al in Education and Instruction

Baker and Smith (2019) divide Al tools used in education
into three groups: a) learner-facing, b) teacher-facing, and c)
system-facing ones. A. Learner-facing Al tools are software that
students use to learn a subject matter. b. Teacher-facing systems
are used by teachers with the purpose to reduce their workload
and make their output more effective in specific automating
tasks, such as administration, assessment, feedback, and
plagiarism detection. c. System-facing Al tools provide
information for administrators and managers on the institutional
level, for example, they help monitor attrition patterns across
faculties or colleges.

Current Al educational systems incorporate either adaptive
or intelligent operations or both. Adaptive educational systems
(AES) are designed to adapt some of the key functional
characteristics (e.g. content, sequence of activities, or navigation
support) to the learner needs. This may happen thanks to
“building a model of the goals, preferences, and knowledge of
each individual student and using this model throughout the
interaction with the student in order to adapt to the needs of that
student” (Brusilovsky & Peylo, 2003, p. 156). An adaptive
system thus “operates differently for different learners, taking
into account information accumulated in the individual or group
learner models” (Magnisalis, Demetriadis, & Karakostas, 2011).
Intelligent educational systems (IES) incorporate and perform
“some activities traditionally executed by a human teacher - such
as coaching students or diagnosing their
misconceptions®“(Brusilovsky & Peylo, 2003, p. 156). They aim
to provide learner-tailored support through implementing
“extensive modelling of the problem-solving process in the
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specific domain of application” (Magnisalis, Demetriadis, &
Karakostas, 2011).

In this respect ,the most influential changes were
mentioned by Baker and Smith (2019), OECD (2020) , Sharma
(2021) and Schmid, Blanc, and Toepel (2021) It focused on a
number of Al applications widely used in education specifically,
personalization of learning, accommodating special needs
learners , and supporting system and school management:

Personalizing learning: with Al in terms of instruction,
Al’s biggest promise lies in the personalization of learning and
learning materials. Personalized learning is an educational
approach aimed at customizing learning based on students’
individual needs and strengths. Al applications can identify
pedagogical materials and approaches adapted to the level of
individual students, and make predictions, recommendations and
decisions about the next steps of the learning process based on
data from individual students. Al provides adaptive educational
systems shape students’ learning path through appointed learning
materials. Some Al powered tools can customize learning
materials for a specific learner, course or school and create, for
example, personalized textbooks. Personalized learning materials
are an alternative to traditional textbooks and materials which
represent the so-called “one-size-fits-all” approach to schooling
in which teachers provide all students in each class or course with
only one type of learning materials.

Supporting students with special needs: Al systems have
already shown their effectiveness to help students with
disabilities, e.g. visual or hearing impairments or impairments in
social skills (language and communication), to benefit from
education. For example, wearables using Al can help visually
impaired students to read books and recognize faces, and thus to
learn and socialize within their communities.
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Al applications for system and school management: The
algorithmic power of Al is also used to create predictive and
diagnosis models to support decisions and generate feedback at
the establishment (school, university, etc.) or education system
level (district, region, country, etc.).

The customization of the academic curriculum can be
done by Al powered machines. Al tools can make global
classrooms possible including people who are visually or hearing
impaired. This can also help students who cannot attend classes
due to illness.

Admissions and enrollment processes can also be done
with Al in the future and its full potential is yet to be out.Al can
help students in their homework or test preparations at home. Al
in the near future will be able to respond to a range of learning
styles. It is all thanks to Artificial Intelligence that tutoring and
studying programs are becoming more advanced. Al applications
such as Al mentors for learners are being developed for
education.

The Intelligent Tutoring System is used to stimulate one-
to-one personal tutoring. Depending on the neural networks,
algorithms they can make a decision against an individual
student. Students are already being exposed to the vast number of
possibilities for higher education with the help of Al.

Al can totally bring advanced changes in the field of
education. Robots can increase the grammatical strength and
create digital content. The classrooms had already started
digitalized teaching. The wave of investments and the increased
interests in artificial intelligence will impact the universities in
the times to come.

Automation of Tasks: There are many mechanical
activities like attendance handling, books dispatch or inventory
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management, etc. Al can handle such tasks faster and without
errors.

Location-based Technologies: With the help of IoT and
sensors, we can locate our students and then dispatch the
necessary help in the form of content or books or other materials
wherever they are located.

Location-based Technologies: With the help of loT and
sensors, we can locate our students and then dispatch the
necessary help in the form of content or books or other materials
wherever they are located.

Automated assessment/grading is considered supervised
learning. Marked training data is fed into a learning algorithm so
that the algorithm can reliably identify the correct solution to a
problem and give the student appropriate feedback and/or an
appropriate grade.

Learning (predictive) analytics and educational data
mining (EDM): Learning analytics refers to the constant
measurement, collection, analysis and reporting of data on
students and their activities in order to better understand and
optimize learning in the various digital learning environments.
Wherever learning management systems (LMSs), MOOC
platforms, social media or other digital tools are used, clicks,
navigation patterns, search queries, exercise, and test completion
times and the quantity and quality of interactions and
communication activities can be documented and analyzed
against competency and achievement levels. Information
resulting from the use of learning applications can be
supplemented with data generated by sensors or video cameras
such as eye and head movements, vital signs (heart rate, blood
pressure), facial expressions (expression analytics), brainwaves,
etc. This data basis can be used to generate didactic interventions

356 Vo YT b — oSl 5 ) aaell — 5 e Fpalal) Al — (i jall dmala — Ay i) A0S Als



Artificial Intelligence in Language Education: Implementations and Policies Required

Dr. Aly Abdul Samea Qoura, Dr. Heba Moustafa Elmansi

and incentives as well as personalized learning paths, assistance
and learning objectives. EDM thus helps drive the development
of learning theories in educational psychology and educational
studies.

Adaptive learning and recommendation systems refers to
intelligent teaching methods that allow learning tasks and
resources to be presented in such a customized fashion that they
meet the student’s individual needs (abilities, competencies,
expectations, etc.) as effectively as possible. Adaptive learning
settings automatically present lessons (exercises, tests, etc.) that,
judging from certain indicators (e.g. academic achievement,
competency level, test scores, academic performance, learning
objectives), are appropriate for the student’s needs, are the right
level of difficulty and appear in the right order.

On the same line, Neha (2021) stated that Al has
influentially helped the educational process in general. Al can
automate basic activities in education, like grading. It is currently
potential for academics to alter grading for nearly every kind of
multiple alternative and fill-in-the-blank testing and automatic
grading of student writing might not be so much behind. Al
tutors can support students and teach them at least the basic and
fundamental skills. In addition, Al-driven programs can give
students and educators helpful feedback. They could also change
the teachers’ role and data powered by Al that can change how
schools find, teach, and support students. Smart data gathering,
powered by intelligent computer systems, is already making
changes to how colleges interact with prospective and current
students. From recruiting to helping students choose the foremost
effective courses, intelligent computer systems are helping make
every neighborhood of the faculty experience more closely
tailored to students' needs and goals (P. 306-307).

In the field of education Ahmad et al (2021) indicated that
researchers have shown that Al applications have three main
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categories in education: personal tutors, collaborative learning,
and virtual reality .Online collaboration needs to be moderated.
Through intelligent virtual reality, students could be engaged and
guided in a game-based environment of learning and reliable
virtual reality, where the work of teachers, facilitators, etc. could
be performed by virtual agents in remote virtual labs. Al not only
facilitates the process of education and learning through virtual
rooms but it can also be used in assessment, especially where
there are large amounts of student data. It can generate a just-in-
time assessment and feedback, unlike the traditional way of stop-
and-test. Through Al applications, students’ learning
accomplishments can be recorded and analyzed from time to
time. It has algorithms for the prediction of students’ progress,
chances of grades to be obtained, and assignment concerns with a
high probability.

Changes brought by Al in the Teaching and Learning of
English as a Second or Foreign Language (TESL/TEFL)

In educational context during the outbreak of COVID-19
pandemic, especially in learning/ teaching of English in Higher
Schools, lecturers use the software facility of artificial
intelligence application to carry out the English learning process.
This application helps students improve English language skills
and is important to students developing their skills in writing
English. Artificial intelligence is "a simulation of human
intelligence on machine programmed to think like a human and
imitate its actions” (Vasiljeva et al., 2021). Students learn
grammar, spelling, word matching, and sentences construction by
artificial intelligence application. It can detect students' mistakes
in writing and give them feedback. Mozgovoy (2011), states that
“erammar examination is important in text writing and language
learning”. Artificial intelligence provides feedback on students’
assignments that they can make improvements. This can affect
student learning activities. They will be motivated to learn if the
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mistakes they made in grammar, diction, or sentence construction
are corrected and the corrections are returned to students.
Mistakes in writing can also be traced by the application of
artificial intelligence. Cotos (2011) said that students get
feedback from artificial intelligence, then reread and improve
their writing and practice to become independent learners (Miller,
2019).

It seems to be of relevance to specify the following general
Al key concepts in terms of Al-powered language learning
Schmidt and Strasser (2022):

Natural Language Processing (NLP) is an area that
combines Al and linguistics in general and is concerned with the
automated processing of human language. It addresses the
generation and analysis of written and spoken language, though
speech processing is often regarded as a separate subfield. NLP
can be seen as the applied side of computational linguistics, the
interdisciplinary field of research concerned with formal analysis
and modeling of language and its applications at the intersection
of linguistics, computer science, and psychology (Meurers 2012,
817)

Machine Learning (ML) a type of Al that allows software
applications to become more accurate at predicting outcomes
without being explicitly programmed to do so. Machine learning
"helps us find solutions to many problems in vision, speech,
recognition, and robotics" (Alpaydin 2014, 3). Furthermore, it
can be claimed that ML refers to "programming computers [and
their corresponding applications & software] to optimize a
performance criterion using example data or past experience"” (P.
3). Most of the data used in education is generally personal data
(such as individual achievement data, class grades, test grades,
etc.) that requires particularly high levels of data privacy and
data security. Hence, example data must be categorized in order
to use it for NLP purposes.
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Deep Learning (DL) is a subfield of Al that uses Artificial
Neural Networks (computing systems resembling specific neural
networks of a human's brain) to learn from extensive data sets
(Schmidhuber, 2015, 86). Deep Learning mainly focuses on
vision-based categories (e.g. distinction of images), but can also
be used for NLP purposes.

Al based systems provide language learners with the
environment where they can choose their own path and pace of
learning, and where learners can take more control over their own
learning. Al powered systems facilitate development of learner’s
decision-making skills and lead to their learning autonomy.
Students can digitally connect with native speakers around the
world or to use IA-powered conversational tools (e. g. chatbots)
to intensify their learning without a teacher’s personal
involvement. Language learners have more opportunities to be
more active participants in the learning process rather than
passive recipients of knowledge. Teaching becomes more
learner-centered, since learners are expected to be able to make
their own decisions and become responsible for their work more
independently. The teacher, on the other hand, abandons his/her
previous position of the only authority and decision-maker, to
become rather a facilitator and supporter of learners
(Pokrivcakova, 2019; Bancheri, 2006; Rilling et al., 2005).

Al has provided unprecedented help to the ESL/EFL field
(Sharma, 2021). Following are some computer programs,
platforms, and applications that have greatly enhanced the
teaching and learning of the English language:

Machine translation (MT) is the process when computer
software is employed to translate a text (written or spoken) from
one natural language to another. For a long time, using MT tools
for language learning purposes has been limited due to a
questionable quality of their outputs. Artificial intelligence
technologies like neural machine translation have improved the
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quality of machine translation considerably and free-access web-
based MT services resulted in millions of users using services
such as Google Translator, Translator Online, Foreign Word,
Web Trance for their work or study every day. MT can be a
useful aid to language learning (Cook, 2010; Garcia, & Pena,
2011; Lee, 2020; Myers, 2000; Nifo, 2009; Rogers, 1996;
Steding, 2009; White & Heidrich, 2013); however, foreign
language teachers tend to regard the use of MT as a learner’s
failure, disruption or even breakage of academic honesty (Case,
2015; Nifio, 2008; Steding, 2009).

Al writing assistants (based on NLP and machine
learning) help users through various steps of the writing process
(augmented writing). Using Al systems, they correct grammatical
errors within a written text (via conducting a continual error
analysis), provide recommendations for later improvements and
provide additional resources for further study. In foreign
language classrooms, these systems help learners to go through
the writing process individually, correct themselves, and think
about the process itself. Using Al in this way facilitates learner’s
self-regulation and autonomy. The examples of Al writing
assistants are Grammarly, ProWriting Aid, Textio, Al Writer,
Textly Al and Essaybot.

Chatting robots (chatbots) Chatbots are communication
tools that represent one example of human-machine interaction.
A human user and a computer (robot) are engaged in informal
chat (in a written or spoken form) using a natural language.
Chatbots are most frequently utilized in  marketing
communication; however, they may be used effectively in foreign
language classrooms as well (Dargan, 2019; Jia, 2008; Kerly,
Hall, & and Bull, 2007). Learners can learn through the process
of direct communication with a robot. In addition, chatbots can
provide customized answers in response to learners” messages,
grade their performance, and provide tips on what learners need
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to improve. The research conducted by Fryer and Carpenter
(2006) showed that most students enjoyed using the chatbots and
they generally felt more comfortable conversing with the bots
than a student partner or teacher, which might seem a surprising
finding. Jia and Chen (2008) in their study investigated how a
chatbot could be used to motivate learners to practice English.
Results revealed that students felt comfortable and believed that
the approach could help them with language learning. However,
as Lotze (2018) argues, Al dialogic systems still need to meet
some key criteria (especially spontaneity, creativity and shared
knowledge) before they can serve as substitutes for a real-life
language teacher.

Al-powered language learning software (platforms and
apps) When it comes to language learning, online platforms are
increasingly becoming the norm. Cloud-based online platforms
incorporating NLP, crowdsourcing, gamification elements,
automatic speech recognition, automatic speech generation and
Al writing assistant applications belong to the most popular
learning aids used by young users. Examples: Duolingo, Busuu,
Speexx, Babbel, Memrise, Magiclingua and many others. In
addition, Al provides with several resources to people who speak
different languages or have hearing or visual difficulties.
Presentation Translator provides subtitles in real-time mode,
which is an Al based system application. For example, with the
help of google translator students can read and hear in their
national language.

Intelligent tutoring systems (ITS) have enormous
potential, especially in large-scale distance teaching institutions,
which run modules with thousands of students, where human
one-to-one tutoring is impossible” (Zawacki-Richter et al., 2018,
p. 5). It is one of the sophisticated ways of information presented
to the students. Like a teacher, it teaches each student according
to his or her knowledge level and priorities ITS initially, teaches
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and presents theory, etc. with examples. IT then asks questions
from the students. It has the ability to understand the answers
provided by the students and to determine their knowledge,
which affects what should be presented and asked from the
student. The student can also ask questions and the system has
the ability to answer or solve the problems in the specific
knowledge domain. (Schmid, Blanc and Toepel 2021).

More specifically, Al applications and tools have been enhancing
ESL/EFL learners’ language skills. The section below
exemplifies these effects on the teaching and learning foreign
language.

Implementing Al in Language learning

In order to implement Al in language learning a number
of Tools and policies have to be in place. In this section tools
available for implementing Al in the ESL/EFL contexts are
delineated. Woo and Choi (2021) synthesized information on Al
tools that were developed between 2017 and 2020. A majority of
these tools utilized machine learning and natural language
processing, and were used to identify errors, provide feedback,
and assess language abilities. They reported a number of tools
based on Al and the impact of these tools on language leaning
(Al, 2017; Choi, 2019; Huang, Lee, Kown, & Kim, 2017, Kannan
& Munday, 2018; Khalifa, Kato & Yamamoto, 2019; Lee, 2020;
Tai & Chin, 2020; & Woo & Choi, 2021D).

The main aim of teaching English is to develop
communicative competence, which is achieved through knowing
how to use language elements and vocabulary to develop the
skills of listening, speaking, reading, and writing. It also includes
how to use language to produce texts, and how to use it to
understand reading passages
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Thus, it is necessary to use Al applications such as
simulation and communication programs to simulate real life
situations for conversation and communication in English,
introduce practical training in language skills, and educational
games based on language. Communication tools based on Al
help design situations for practicing the accurate pronunciation of
letters and words through sound drills and visual media. Such
tools provide exercises for describing and interpreting images
and everyday situations, for listening, and for practicing guided
pronunciation. They also allow learners to practice language
skills and provide feedback for guidance. Some programs have
language drills that give training in communication through using
language skills to guarantee that learners reach proficiency levels
(Barnes et al, 2016, p. 6).

In response to the question, ‘What types of Al tools have
been developed for various target language skill areas?’, Woo
and Choi (2021), Chew and Chua (2020), Lee and Cho (2020)
and Kao (2020) provided an overview of the tools that have been
developed for each of the skill areas (speaking, listening, writing,
pronunciation, grammar, vocabulary, and reading) with the type
of tool (e.g., robots, mobile applications, and virtual assistants)
and Al technology.

Speaking and Listening are made better by the help of Al
tools that include a. Intelligent personal assistants like Alexa by
examining comprehensibility, usability, and improvements in
listening comprehension, speaking proficiency, and willingness ,
b. programmable robots were used in group conversations , c.
neural network (NN)-based dialogue system was used for free
conversation practice and d. An NN-based multimodal dialog
system was also developed to holistically assess spoken language
in terms of delivery, content, vocabulary, and grammar.

With these tools, the learners became more confident,
willing, and less anxious about speaking in English. The learners
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also demonstrated gains in listening and speaking in terms of
pragmatics, cohesion, word concreteness, and use of grammatical
patterns. Regarding perceptions, the learners indicated that the
tools were easy to use, authentic, comprehensible, and useful for
language learning. (Choi, 2019 & Lee, 2021).

Writing has been enhanced, thanks to the tools included
machine translators, software for free-form writing, and a
blended course with automated feedback on self-correcting tasks.
There were also specialized systems focused on citations and
referencing, and classifying sentences into rhetoric categories.

With these tools, the learners were able to reduce
plagiarism, increase editing/revising time, and correct rhetorical
function, lexical, and grammatical errors. After using a feedback
system, the learners also demonstrated significant improvements
in their essay drafts in terms of the organization, structure,
coherence, supporting ideas, and conclusion.

Furthermore, regarding perceptions, the learners stated
that these tools were effective, easy to use, and useful/helpful for
language learning (Wang, Petrina & Feng, 2017).

Pronunciation has been promoted due to the use of Deep
learning algorithms. Pronunciation diagnosis, training, and
evaluation systems were developed using the attention
mechanism and various types of NN (e.g., convolutional, long-
short term memory). For instance, a multimodal system
illustrating speech features, and an interactive tool generating
personalized voice models have recently been developed.

These tools helped the learners improve their fluency,
comprehensibility, tone, and pronunciation accuracy. With regard
to perceptions, the learners described these tools as interesting,
easy to use, and helpful for fluency, intonation, and tone training
(Kao, 2020).
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Grammar utilized a number of Al tools that reduced many
challenges learners faced in this respect. Tools included games,
applications, immersive environments, and intelligent systems
that utilized NN, ML, and NLP. For example, to create
customized study plans, NN modeling was used to predict
grammatical challenges that learners may encounter based on
their first language.

For the applications and systems, word segmentation,
syntactic parsing, and the finite state transducer in NLP were
used to generate feedback.

By using these tools, the learners were able to use English
articles more accurately and experience a greater sense of
Immersion, presence, and realism while learning. In regard to
perceptions, the learners viewed these tools as effective, efficient,
accurate, enjoyable, satisfactory, and easy to use (Lee and Cho,
2020).

Vocabulary: Al tools for vocabulary included systems,
platforms, robots, games, and mobile applications that have been
developed using ML (e.qg., conditional random field models) and
NLP. For instance, in an ICALL platform, part-of-speech (POS)
annotation and syntactic parsing in NLP were used to visually
enhance targeted vocabulary items by automatically generating
multiple-choice gaps.

After using these tools, the learners demonstrated gains in
emotion, word use, and semantic knowledge of phrasal verbs. In
regard to perceptions, the learners generally viewed these tools as
interesting, easy to use, useful, and helpful for language learning
(Li, Chang, and Wu, 2020).

Reading: Machine learning was used to diagnose reading
problems and push appropriate resources. Additionally, an ML
model was developed to identify pedagogical factors
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distinguishing high-achieving from low-achieving readers to
improve ESL reading instruction (Chew & Chua, 2020).

Based on the reviewed studies, it is clear that various Al
tools targeting the speaking, listening, writing, pronunciation,
grammar, vocabulary, and reading areas have been developed.
After using these tools, learners have demonstrated
improvements in their language skills/knowledge and perceived
these tools to be useful for language learning.

For this implementation to effectively influence the
teaching profession, we need to prepare teachers for this new
environment.

Preparing teachers for ICALL is a subset of CALL teacher
training which has been addressed by multiple publications and
research articles. If the general aim of CALL teacher training is
“to equip current and future language teachers with the
knowledge and skills, both technical and pedagogical, to
incorporate technology effectively into their classes” (Hubbard,
2008, p. 180), The aim of ICALL teacher training is, parallelly,
to inform current and future language teachers about latest Al-
powered educational tools, and provide them with the knowledge
and skills needed for effective integration of these Al tools into
their classes.

If teachers have an appropriate training for using Al
technologies and positive Al-related experience, they will be
more likely to implement ICALL in their own classrooms. A
fundamental condition of success is to help them feel well
prepared and confident to act in Al technology-enhanced
environments. A number of previous researches (Abdelhalim,
2016; Kim, 2002; Lam, 2000; Liaw, Huang, & Chen, 2007;
Russel & Bradley, 1997; Sabzian, & Gilakjani, 2013) have
revealed that foreign language teachers generally support CALL
and welcome modern technologies in their classrooms, however,
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some (and probably most of them) are reluctant to use ICT
extensively.

Consequences of Al in education (AIEd)

Al has a strong repercussion on education. Research like
that of Lehlou and Brigui (2021), Lotze (2018), Sharma (2021),
Wang (2019), and Woo and Choi (2021), has indicated a number
of consequences of Al in education, some of which are listed
below:

Teachers may find themselves with more time. Al systems
that take over record keeping and grading would free up
additional time for teachers to devote to students.

Parents will assume greater responsibility in children’s
education. Al Ed means parents may have to take on additional
roles as coaches, curators, and guardians as their kids navigate
new tools and platforms.

A teacher’s instincts might conflict with sensor data.
Artificial intelligence-powered facial recognition can provide
learning systems with emotional data, further customizing
machine teaching systems.

Students may miss out on the valuable non-academic
contributions of teachers. Beyond academics, teachers lead the
development of critical “21% century skills” like problem solving
and critical thinking.

Customized learning could accelerate natural
inequalities.  Today’s  education system focuses on
standardization to reduce the achievement differences between
students. Al tutoring systems that tailor their lessons to different
children’s needs would undo this standardization, with some
students naturally progressing faster than others.

Al could make today’s schoolhouses obsolete. Modern
schools promote one-size-fits-all classes and learning at a fixed
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pace. Al learning systems allow for customized curriculum that
reduces the need for classrooms and lecturers. Traditional schools
might evolve into smaller, distributed structures and specialized
learning centers.

Textbooks will take on a new form. There are Al systems
that use a teacher’s syllabus to assemble a custom textbook for a
particular class or subject area.

Creating materials that are tailored to the learner's
needs: According to the learners' responses make while learning,
some Al-powered tools can personalize learning materials for a
particular learner, course, or school, resulting in customized
textbooks.

Online platforms are gradually becoming the standard
when it comes to language learning. The most common learning
aids are cloud-based online platforms with NLP, crowdsourcing,
gamification elements, automatic speech recognition, automatic
speech generation, and Al writing assistant applications.
Duolingo, Busuu, Memrise, Magiclingua, and many others are
only a few examples.

Benefits and Challenges

Nobody can deny the benefits that Al-powered
education (AIEd) “offers the possibility of learning in more
personalized, flexible, inclusive, and engaging environment. It
can provide teachers and learners with the tools that allow them
to respond not only to what is being learnt, but also to how it is
being learnt, and how the student feels. It can help learners
develop the knowledge and skills that employers are seeking, and
it can help teachers create more sophisticated learning
environments than would otherwise be possible. For example,
AIEd that can enable collaborative learning, a difficult task for
one teacher to do alone, by making sure that the right group is
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formed for the task-at-hand, or by providing targeted support at
just the right time” (Luckin et al., 2016, p. 11).

Radwan (2017, p. 2) indicates that Al can be used to
overcome many of the difficulties of teaching/learning English: =
Using Information Retrieval techniques to build the ability to
comprehend reading passages. * Employing Machine Translation
to develop students’ translation skills. = Using Automatic Speech
Recognition techniques to learn correct pronunciation. = Using
Text-to-Speech techniques for blind and visually impaired
students. = Using open digital language dictionaries to enrich the
student’s vocabulary. = Using intelligent programs to augment
speaking skills for English learners. = Employing a writing
evaluation technique to teach paragraph and essay writing.

Applying Al in foreign language education provides
learners with immediate and highly individualized support, which
Is a fundamental building stone for personalized learning as one
of the ideal standards of contemporary pedagogy. In this aspect,
Al-powered tools are ahead of human teachers who simply do
not have capacity to continually analyze each and every learner’s
outputs, diagnose their individual learning needs, adapt the
learning content accordingly and give learners well-grounded
feedback in the span of several seconds — and that all in the class
of twelve or more students. Al-powered tools are, on the other
hand, able to collect massive amounts of data on learner’s
learning progress, on their basis to model their personal learning
curves and to adapt learning content accordingly. Moreover, they
enhance learners” progress through the functionality of small
consequential steps and immediate feedback. Therefore, these
programs and applications can be used by teachers as very
effective supporting tools because they are able to free teachers
from tiring, energy- and time-consuming activities such as
grammar or pronunciation drills.
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Other expected benefits of ICALL include: learner’s own
pace of progress; instant feedback as a strong motivational factor;
individualized repetition of topics and emphasizing activities
where a learner has had weaker output; quick and objective
assessment of learner’s progress; better understanding of
learner’s learning preferences and strategies; predicting learner’s
future performance with a high probability; quick and objective
assessment of teaching tools (texts, lectures, assignments, tests,
etc.).

Artificial intelligence provides a good learning
environment for interactive English learning. Through the
connection and logical analysis of information such as graphics,
sound and text in intelligent system, English learning becomes
more stereoscopic and visual. Students communicate with Al
through man-machine interface, which not only increases the
authenticity of the language environment, but also corrects the
errors in the dialogue in time, so that students can learn English
in a relaxed and pleasant atmosphere.

Al can provide a real simulation dialogue platform for
English teaching and learning. Let students better use and
improve the comprehensive abilities of English words, spoken
English and English writing. Not only that, the cultural and
customs knowledge of different English-speaking countries
collected in Al can be used to communicate and interact with
students, but also can greatly enhance students’ interest in
English learning. (Wang, 2019)

Daniels (2015cited in Lehlou and Brigui 2021) explains
that Chatterbots or Artificial Conversational Ethics is one
example of Al in that human are able to communicate through a
machine. It holds intelligent conversation using a keyword
matching technique. For instance, if a human asks the
Chatterbots, ‘What is your name?’ the AI then will reply
accordingly to the question based on the records of answers in its
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database. Hence, the assessment of speech can be made possible
with the use of Al.

Moreover, such new technologies have been applied in the
Digital Game Based Language Learning and Teaching
(DGBLLT). Digital games are considered as primary components
within the field of Computer Assisted Language Learning
(CALL) (Cornille et al., 2012; Reinhardt et. al, 2014), just like
the traditional games are regarded as part of Second Language
Acquisition (SLA) (Wright et al., 1984; Ersoz, 2000). CALL
software packages have so far provided small digital games such
as hangman, puzzle and sentence production device to teach
vocabulary and grammar in addition to various materials and
activities to develop language skills (see Tell Me More; Einblicke
Multimedia Language Trainer, etc.). Furthermore, web and
mobile versions of these kinds of stand-alone games are
developed and some of them are integrated into foreign language
learning process. (Browne & Culligan, 2008; Kocaman &
Kizilkaya Cumaoglu, 2014b, Cited in Lehlou & Brigui, 2021).

On the other hand, the Al implementation in education in
general and ESL/EFL in particular, has encountered a number of
challenges that should be taken into consideration.

Along with external factors (lack of material equipment,
insufficient technical support, inflexible curriculum, time stress),
this reluctance to apply CALL is determined by many internal
factors, such as: ¢ lack of information and ICT skills, ¢ lack of
experience with ICT as a learner, ¢ lack of motivation, * struggle
to integrate ICT with teacher’s existing learning style and
practices, * feeling like being out of their comfortable zone, * fear
of losing a dominant position in the classroom, ¢ fear of a
weakening control over students, ¢ as well as losing students’
respect.

These are the factors the ICALL teacher trainers need to
take into consideration. It is probably too soon to define sets of
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specific skills of ICALL teachers or to propose models of ICALL
teacher training but, undoubtedly, they will be created soon.

Despite the immense potential of Al in language learning,
there have been concerns regarding insufficient privacy,
information, and teacher preparation. Foremost, as data collection
Is essential to Al development, there is a need to reinforce
privacy policies and informed consent practices. Also, to address
the lack of evidence verifying the language learning effectiveness
of Al, efforts should be made to acquire information on the
pedagogical effects and learner perceptions of Al-based language
learning tools. With this information, teachers can gain a deeper
awareness of available Al-based tools which will enable them to
facilitate the use of these tools effectively and appropriately.

OECD (2020) raises a number of challenges for applying
Al in education: A first challenge concerns creating and
maintaining trust in Al systems. Transparency and accountability
of Al systems in education are important aspects of this
challenge, especially given the critical role of education in
people’s subsequent employment and life opportunities. A
second challenge consists of ensuring the use of Al systems to
serve human-centered values in protecting and securing
(personal) data.

Kengam (2020) adds that despite of the huge opportunities
Al offers there might also be some potential risks with it. Al is
likely to become either the best or the worst thing that might
happen to humanity. Al could support teaching and learning but
new ethical implications and risks emerges with the development
of Al applications in higher education.

If the usage of Al in education increases, there might be
chance that personal interactions get decreased and students get
technology addicted and sometimes this may hurt the learners
instead of helping them. The faculty members, student
counsellors, teaching assistants, and administrative staff might
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get feared that the Intelligent Tutor System which is application
of Al might replace them.

Al system require a huge amount of data including
information of students and staff which is confidential and it
heads to serious privacy issues. When compared to the cost of
installation, maintenance and repair Al is highly expensive. Only
the heavily funded educational organizations can allow
themselves to enjoy such high technology.

Educational Policies required to promote the use if Al in our
Institutions

A number of policies, requirements, and
recommendations -based on the research done by the
Congressional Research Service (2021) European Commission
(2019) and Madiega (2019) and OECD (2022) should be taken
into account in order to establish a robust application of the Al in
education.

Trustworthy Al has three components, which should be
met throughout the system's entire life cycle.

1. it should be lawful, complying with all applicable laws
and regulations;
2. it should be ethical, ensuring adherence to ethical principles
and values. This means that we develop, deploy and use Al
systems in a way that adheres to the ethical principles of: respect
for human autonomy, prevention of harm, fairness and
explicability; and

3. it should be robust, both from a technical and social
perspective, since, even with good intentions, Al systems can
cause unintentional harm. (OECD, 2022 P.10)
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In general, the report recommends that the development,
deployment and use of Al systems meets the seven key
requirements for Trustworthy Al: (1) human agency and
oversight, (2) technical robustness and safety, (3) privacy and
data governance, (4) transparency, (5) diversity, non-
discrimination and fairness, (6) environmental and societal well-
being and (7) accountability.

e Al applications and tools should prioritize safety.
Technology-related risks must be counteracted by risk
mitigation strategies, which should be integrated into Al
decision-making.

e Promote transparency .Introduction of any Al technology
must be sufficiently transparent that it can be criticized, by
the public or by internal review mechanisms.

e Safeguard privacy by taking the necessary measures to
prevent leakage of identifiable information.

e Institute regular challenge and review. This may be
necessary due to software erosion, changes in context over
time and changes in the Al technology itself as it continues
to learn from new data.

The context in which the Al technology will be used
specific requirements are due:

e Assess whether the Al technology is necessary and
appropriate in each educational setting. For example,
whether the Al technology offers advantages over what is
currently offered and fills a gap, compare the risks and
benefits of the Al technology with those of current
technology and ensure the necessary infrastructure for use
of the Al technology. Ensuring Trustworthy Al is not
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about ticking boxes, but about continuously identifying
and implementing requirements, evaluating solutions,
ensuring improved outcomes throughout the Al system’s
lifecycle.

e Foster research and innovation to help assess Al systems
and to further the achievement of the requirements;
disseminate results and open questions to the wider public,
and systematically train a new generation of experts in Al
ethics.

e Communicate, in a clear and proactive manner,
information to stakeholders about the Al system’s
capabilities and limitations, enabling realistic expectation
setting, and about the manner in which the requirements
are implemented.

Policy Guidance on Al for Children (2021), recommend
that governments, policymakers and businesses that develop,
implement or use Al systems meet the nine requirements for
child-centered Al, listed in no order of prioritization:

e Support children’s development and well-being, Let Al
help me develop to my full potential.

e Ensure inclusion of and for children, include me and those
around me.

e Prioritize fairness and non-discrimination for children, Al
must be for all children.

e Protect children’s data and privacy ensure safety for
children, ensure my privacy in an Al world.

e Provide transparency, explainability, and accountability
for children, I need to know how Al impacts me. You need
to be accountable for that.
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e Ensure safety for all children, | need to be safe in the Al
world.

e Empower governments and businesses with knowledge of
Al and children’s rights, you must know what my rights
are and uphold them.

e Prepare children for present and future developments in
Al, if I am well prepared now, | can contribute to
responsible Al for the future.

e Create an enabling environment, make it possible for all to
contribute to child centered Al
In a guidance for policy makers published by UNESCO

(2021) a Seven-point recommendations for implementing Al in
education were presented:

e A system-wide vision and strategic priorities.

e Overarching principle for Al and education policies. Adopt
a humanistic approach as an overarching principle for Al
and education policies.

e Interdisciplinary planning and inter-sectoral governance
Mobilize multistakeholder expertise to inform policy
planning and build the capacities of policy-makers. Set up
inter-sectorial governance and coordination mechanics.

e Policies and regulations for equitable, inclusive, and
ethical use of Al. Set out cross-cutting strategic objectives,
and plan regulations and programs to ensure the equitable
and inclusive use of Al in education.

e Master plans for using Al in education management,
teaching, learning, and assessment. Leverage Al to boost
and upgrade education management and delivery.
Cultivate; learner-centered use of Al to enhance learning
and assessment.
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Pilot testing, monitoring and evaluation, and building an
evidence base. Build a trusted evidence base to support the
use of Al in education. Strengthen research and evaluation
in the field of Al and education.

e Fostering local Al innovations for education. Promote the
local development of Al technologies for education.

In a seminal work, Jackson, et al (2021) established a
number of school policies and recommendations to delineate
areas that require educator attention around Al so they are
empowered to develop recommendations that support literacy on
Al that work within their contexts. In this context, they define
literacy as general competency around how Al works, the types
of data it collects, and how that data can be used. By doing so,
they provided useful guidance to build additional knowledge and
skills, including the ethical and unbiased decisions by educators
in selecting and using Al systems and technologies in classroom
environments.

Recommendations based on identification of different
stakeholders, their responsibilities, and the actions they can take
as a part of the policy-making process are briefly extracted from
Jackson, et al (2021, PP. 4-9). The following policies and
recommendations are meant to encourage various stakeholders to
enhance Al Implementation in education to improve equity and
student outcomes.

Figure: 1 Various Stakeholders in Enhancing Al Implementation
in Education
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Teachers Schools
and Districts

Make Policies

Legislators are encouraged to: Pass legislations to create a
regulatory agency that will govern and provide safeguards for
both the companies and consumers.

Al developers and companies are encouraged to employ a
diverse team of developers and seek feedback from diversity
auditors. Document and share underlying pedagogical approach
(to allow for appropriate classroom application and alignment)

Al Researchers are encouraged to: I. Partner with Al
developers to advise on a variety of research strands: A. Evaluate
Products and their application. B. Development of product based
on ethical guidelines C. Impact of scale and reach Il. Disseminate
their findings by: A. Connecting with the education practitioners
to communicate innovative practices and research findings B.
Developing accessible blogs, newsletters, and reports or
partnering with research communications professionals to do this
work

Districts and schools are encouraged to: I. Create and
enforce policies to provide teachers, students, and families with
reasonable protections from predatory practices Il. Allocate
training dollars to incorporate continuous professional
development for teachers to better understand and inform them
about Al systems, ethical practices, risks, and benefits
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Teachers are encouraged to: I. Understand the appropriate
use for Al technology Il. Receive ongoing trainings as
technology advances Ill. Understand how to evaluate if the
technology is promoting equitable educational practices V.
Integrate it appropriately and effectively V. Be supported by
administrators and districts in the process VI. Know whose and
what types of data are being captured, stored, used, and shared.

A number of recommendations were concluded by
Xiaoyan (2019) for sound and safe implementation of Al in
educational institutions:

1. A mechanism should be established to ensure the
engagement of teachers and students. It should be noted
that innovation must stimulate the teachers and students to
participate, and a certain mechanism should be established
to ensure that the participation of local teachers and
students is taken as the basic strategy of the program, and
that the voices of children, teachers and other relevant
interest groups are heard.

2. Continuous support should be given to teachers. The
opinions of front-line teachers are very important to the
application of informatized education products. To gain the
support of front-line teachers, such informatized education
products must be products that can solve educational
problems and help teachers or students improve their
teaching and learning efficiency and quality, rather than
products that add burden to them.

3. Attention should be paid to the changes of mindset of
relevant stakeholders during the popularization of
innovations. During the popularization of innovations,
there must be various problems, one of which would be the
outdated mindset of relevant stakeholders that stops them
from accepting innovative concepts.
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4. Attention should be paid to ethical issues in innovation.
Innovation also involves some ethical issues. For example,
disputes would arise from the use of some new
technologies in educational informatization.

5. The systematic design of the program should be
strengthened.

Schmid, Blanc, and Toepel (2021) study concludes with
three strategic recommendations for the future:

1. Educational innovation process with room for
experimentation: To advance that goal, this study’s
first recommendation is to drive didactically oriented
innovation processes and create new space and
opportunities to experiment with smart applications.
This could be done by establishing special “Al
innovation schools”, for example.

2. Establish co-teaching and assisted learning as core
strategies: Education scholars broadly agree that Al
systems should support and supplement teachers in
face-to-face learning settings, not replace them (co-
teaching and assisted learning in hybrid learning
arrangements and flipped classroom settings, etc.).

3. Broaden teacher training and establish Al as a
classroom tool: Being a future base technology, Al
urgently belongs in school syllabi and specialized
classes. At the same time, teachers must be trained,
whether in their initial programs or through continuing
education, to think (critically) about Al-based learning
technologies and use them in an educationally
appropriate manner.

Conclusions
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Al has over shadowed many of the teaching and learning
traditions and traditional processes and
practices. Al is used in grading system where teachers can
automate grading for certain type of questions. It will be more
useful in adaptive and individualized learning which satisfies the
needs of the students. Al helps the teachers to know the
understanding capacity of the students on their lectures and
enable them to provide the relevant hints for students. It acts as a
tutor for the students and helps them to learn. Atrtificial
intelligence driven programs offers helpful feedback for both
students and teachers. It helps the teachers to monitor the
performance of the students and enable them improve the
instruction that they provide for the students. Al systems in
schools have changed the way students find and interact with
integrated technology. This has an effect to change teachers as
facilitators by providing students interactive learning experience.
Students can learn by the trial and error method without fear as
Al supports in their learning and provide assistant for their
improvement. Artificial intelligence systems acquired data will
change the way the schools find, teach and support students. If
goes beyond the reach it make even replace teachers in certain
instance. It has become a learning companion that assists students
in their learning process.

Grand challenges for artificial intelligence in Education as
proposed by Woolf, et al., (2013) include virtual mentors for
every learner in which omnipresent support that integrates user
modeling, social simulation and knowledge representation,
assists learners with self-direction, self-assessment, teamwork
and more, bring together the vast amounts of data about
individual learning, social contexts, learning contexts, and
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personal interests, increase the inter connectedness and
accessibility of classrooms worldwide and taking learning outside
of the classroom and into the learner life outside of school. The
role that Artificial intelligence plays in education is remarkable in
this technological world and it is expected to advance learning
experience more and more in the near future.

In order to safeguard the application of Al in education it
should be lawful, complying with all applicable laws and
regulations; it should be ethical, ensuring adherence to ethical
principles and values; and it should be robust, both from a
technical and social perspective, since, even with good intentions,
Al systems can cause unintentional harm.
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