3akapnarceKi ¢inonoriudi cryaii

YK 37.09.33-028.63:004.8
DOI https://doi.org/10.32782/tps2663-4880/2024.33.2.16

ARTIFICIAL INTELIGENCE TOOLS FOR DEVELOPING EDUCATIONAL
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The integration of Artificial Intelligence (Al) is revolutionizing English for Specific Purposes (ESP) education. This article
explores the transformative potential of advanced Al tools like natural language processing (NLP) and large language
models such as GPT-3 in generating highly customized, dynamic learning materials precisely tailored to learners’ diverse
professional and academic needs across fields like engineering, finance, healthcare and more. By strategically harness-
ing Al's capabilities, educators can develop immersive, contextualized, interactive learning experiences that effectively
target the specialized linguistic, communicative and domain-specific competencies demanded in various professions and
industries.

The synergistic collaboration between Al's sophisticated content creation abilities and human educators’ subject matter
expertise and pedagogical skills promises to radically enhance learner engagement and motivation through personalized,
adaptive instruction optimized for individual learning styles and goals. Ultimately, this human- Al synergy can significantly
improve targeted language acquisition outcomes and real-world communication readiness within ESP contexts. This com-
prehensive article provides an in-depth examination of current practical applications of Al in ESP, such as automated
generation of job-specific dialogues, scenarios and exercises. It analyzes the profound pedagogical implications, includ-
ing opportunities for self-directed, exploratory learning and richer formative assessment enabled by Al. Key challenges
like mitigating Al biases, validating factual accuracy, and integrating Al responsibly alongside instructor roles are also
discussed. Additionally, the article offers a forward-looking perspective on Al's future potential for data-driven curriculum
design, intelligent tutoring systems, automated skills assessment, and personalized online learning experiences within
ESP education. Ethical guidelines and best practices for responsible, equitable Al utilization are emphasized throughout.

Key words: Atrtificial Intelligence (Al), ESP, Al tools, Al-assisted ESP material development, professional and aca-
demic contexts.

IHTerpauis wty4Horo iHTenekTy (LUI) 3Ha4yHO 3MiHIOE BWMKNAgaHHS aHMMINCbKOI MOBM NPOMECINHOMO CNpsiMyBaHHSA
(AMIC). Y uiv cTtaTtTi gocnigXyeTbcst TpaHcopMaLiiH1A NOTEHUian NnepegoBuX iIHCTPYMEHTIB LUTYYHOIO iIHTENEKTY, Takmnx
sk 06pobka xwmBoi MoBu (NLP) Ta Benuki MoBHi mogeni, Taki sk GPT-3, y CTBOPEHHI ANHaMIYHMX HaBYanbHUX MaTtepianis,
ajanToBaHWUX A0 Pi3HOMaHITHUX NPOMeCiiHMX Ta akageMivyHMX NoTped CTYAEHTIB Y TakuX ranyssx, SK iHxeHepis, diHaHcw,
OXOpOHa 340pOoB’A Ta iHWi. CTpaTeriyHO BUKOPUCTOBYOYN MOXITMBOCTI LUTYYHOTO iHTENEKTY, OCBITAHWN MOXYTb PO3pobnaTy
iHTepaKTUBHI HaBYanbHi MaTepianu, WO 3aHYPIOK0Tb Y KOHTEKCT Ta ePeKTUBHO PO3BKBaKOTb MOBHI, KOMYHIKaTUBHI Ta rany-
3eBi KOMMNETEHLii, HEOOXiAHI B Pi3HMX NPOECINHMX KOHTEKCTaX Ta ranyssx.

CuvHepreTnyHa cniBnpaus Mk CKnagHUMU MOXIMBOCTAMM LUTYYHOrO iHTENEKTY 3i CTBOPEHHSI KOHTEHTY i npeamer-
HUMW 3HAHHAMMW Ta NegaroriYyHUMM HaBMYKaMK BUKNagadis obilsie CyTTEBO NIABULLUTY 3anyYeHiCTb | MOTMBALIO YYHIB
3aBASIKM NepcoHanizoBaHOMY, afanTUBHOMY HaBYaHHIO, WO 3a40BONbHSAE NoTpebu 30obysadiB Ta BpaxoBye iHAMBIAY-
anbHi CTUAI i Wini HaBYaHHs. 3peLuTotro, Taka CUHEpPris MiXK MIOGUHOI0 Ta LUTYYHUM iHTENIEKTOM MOXE 3Ha4YHO NOKPaLLUTH
pesynbTaT BUBYEHHS MOBM Ta FOTOBHICTb O peanbHOro ChinkyBaHHA B KOHTEKCTI aHrMincbKoi MOBWM NpoecinHoro
cnpsiMyBaHHA. Y Ui cTaTTi 4eTanbHO po3rnagalnTbCa CyvacHi NPakTUYHI 3aCTOCYBAHHS LUTYYHOrO iHTENEKTY B aHMMin-
CbKili MOBi MPOECINHOIO CNpsIMYyBaHHS, Taki 5K aBTOMaTU30BaHe CTBOPEHHS Aianori, CUeHapiiB i BNpaB Ans KOHKpeT-
HWUX 3aBAaHb. [MpoaHanizoBaHO negaroriyHi HanpawlBaHHS, 30Kkpema MOXITMBOCTI AN CaMOKepOBaHOro, A4OCniaHNLb-
KOro HaB4YaHHA Ta 6araTworo oopMyBanbHOro OLiHIOBaHHS, Aki gae LUI. Takox, 06roBopoloTbCA Taki KINOYOBI BUKIUKN,
AK NoM’siKWeHHs ynepemxeHocTi LI, nepesipka TouHOCTI dhakTiB i BignoBigansbHa iHTerpauia Wl y HaB4anbHUiA npo-
uec. Kpim Toro, ctarTsi NponoHye NEPCNEeKTUBHUIA MOMMSAA Ha ManbyTHIN NOTEHLian WTYYHOTO IHTENEKTY AN po3pobku
HaBYanbHUX NPOrpamM Ha OCHOBI AaHuX, IHTENeKTyanbHWX CUCTEM HACTaBHULITBA, aBTOMAaTU30BaHOrO OLiHIOBaHHS HaBK-
YOK Ta NepcoHani3aoBaHOro OHNawH-HaBYaHHSA B OCBITi aHMMINCBKOI MOBM NpodeciiHoro cnpsimysaHHs. baraTto yearu
NPUAINAETECA €TUYHMM HacTaHoBaM Ta HaMKpalliM NpakTWKWM Ans BiANOBigANbHOro, CnpaBeaSIMBOrO BUKOPUCTAHHS
LUTYYHOTO iHTENEKTY.
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KntoyoBi cnoBa: wryyHui iHTenek (LUI), aHrniricbka MoBa NpodecinHoro cnpsiMyBaHHs, iHCTpymeHTu LI, po3pobka
matepianis 4ns aHrnincbKoi MOBM NPOdECIMHOIO CrpsIMyBaHHSA 3 BUkopucTaHHam LU, npodeciiHnin Ta akageMivyHWM KoH-

TEeKCTWn.

Introduction. The rapid advancement of
Artificial Intelligence (Al) technologies has ushered
in a new era of innovation across various domains,
including education. Specifically, the field of
English for Specific Purposes (ESP) has witnessed a
transformative impact as Al tools offer unprecedented
opportunities to create tailored learning materials.
ESP, which focuses on teaching English language
skills customized for specific professional and/or
academic contexts, has long been a crucial aspect of
language education. However, developing effective
and context-specific materials has often been a time-
consuming and resource-intensive endeavor for
educators.

Enter Al tools, which have the potential to
revolutionize the creation of ESP learning materials.
These cutting-edge technologies leverage machine
learning algorithms and natural language processing
capabilities to analyze vast amounts of data, identify
patterns, and generate specific content to meet
the educational needs of various specialisms. By
harnessing the power of Al, educators can streamline
the material development process, enhance the
relevance and authenticity of the content, and provide
learners with engaging and contextualized learning
experiences freeing up time for them to work with
students.

The study aims to explore the various Al tools
available for creating ESP learning materials and
their potential applications in different professional
and academic contexts. It will delve into the
underlying technologies, such as language models,
text generation, and content curation, that enable
these tools to analyze domain-specific corpora and
generate relevant content. Additionally, the article
will examine the pedagogical implications of using
Al-generated materials, addressing issues such
as authenticity, cultural sensitivity, and learner
engagement.

Materials and methods. This study adopts a
mixed-methods approach, combining qualitative
and quantitative research techniques. The qualitative
component involves a comprehensive literature
review, expert interviews, and case studies to gain
insights into the current practices, challenges,
and opportunities in Al-assisted ESP material
development. The quantitative component includes
surveys and experimental studies to evaluate the
effectiveness and usability of Al tools in various
aspects of material creation, such as text analysis,
content generation, and personalization.
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Text Analysis and Corpus Linguistics Tools.
Text analysis and corpus linguistics tools have
become invaluable assets in the field of linguistics
and beyond. These tools encompass a variety of
software and techniques designed to analyze and
extract insights from large collections of texts, known
as corpora. One prominent application of these tools
is in linguistic research, where scholars use them
to investigate language patterns, usage trends, and
linguistic phenomena across different contexts. By
analyzing corpora, researchers can identify patterns
of language use, track changes in language over
time, and explore variations across different genres,
registers, and dialects.

These tools are also widely used in computational
linguistics, where they play a crucial role in tasks such
as natural language processing, machine translation,
and sentiment analysis. By applying advanced
algorithms to analyze textual data, researchers and
developers can build more accurate language models,
improve machine learning algorithms, and develop
applications that can understand and generate human-
like language.

In addition to academic research and
computational linguistics, text analysis and corpus
linguistics tools are increasingly being utilized in
fields such as digital humanities, social sciences,
marketing research, and business intelligence. For
example, marketers may use these tools to analyze
customer feedback, social media conversations,
and online reviews to gain insights into consumer
preferences and sentiment.

Some popular text analysis and corpus linguistics
tools include:

1. Natural = Language  Toolkit  (NLTK):
A comprehensive library for building programs to
work with human language data, including corpora,
lexical resources, and text processing libraries, in
Python.

2. Corpus Linguistics Toolkit (CLTK): A Python
library specifically designed for corpus linguistics,
providing tools for corpus management, annotation,
and analysis.

3. AntConc: A freeware corpus analysis toolkit
for concordancing and text analysis, offering features
such as keyword analysis, collocation analysis, and
concordance displays.

4. WordStat: A text mining software suite that
offers a wide range of text analysis and visualization
tools, including content analysis, sentiment analysis,
and cluster analysis.
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5. QDA Miner: Qualitative data analysis software
that supports text analysis, coding, and categorization
of textual data, particularly useful in social sciences
and qualitative research [4, p. 03—04].

Content Generation and Language Modeling.
Content generation and language modeling are pivotal
components of natural language processing (NLP) that
have seen significant advancements in recent years.
These fields encompass techniques and algorithms
designed to generate human-like text and understand
the underlying structure and semantics of language.
Content generation involves the automatic creation of
textual content, ranging from short sentences to long-
form articles, based on a given input or context. This
process can be achieved through various approaches,
including rule-based systems, template filling, and
more sophisticated methods such as deep learning-
based models. Language modeling, on the other hand,
focuses on building statistical or neural network-based
models that learn the probabilities of word sequences
in a given language. These models are trained on large
datasets, typically text corpora, to predict the likelihood
of a word appearing given its context. Language
models play a crucial role in various NLP tasks,
including machine translation, speech recognition, and
text generation [3, p. 29; 5, p. 62].

Recent advancements in content generation and
language modeling have been largely driven by deep
learning techniques, particularly recurrent neural
networks (RNNs) and transformer architectures.
These models, such as the GPT (Generative Pre-
trained Transformer) series developed by OpenAl,
have demonstrated remarkable capabilities in
generating coherent and contextually relevant text.
One of the key advantages of these models is their
ability to capture long-range dependencies and
contextual nuances in language, leading to more
natural and fluent text generation. This is achieved
through mechanisms such as self-attention and
positional encoding, which enable the model to
weigh the importance of different words in a given
context and generate output accordingly.

Applications of content generation and language
modeling span a wide range of domains:

1. Text Summarization: Automatically generating
concise summaries of longer texts, which is useful
for extracting key information from documents or
articles.

2. Dialogue Systems: Creating conversational
agents or chatbots that can engage in natural language
conversations with users, providing information or
assistance.

3. Content Creation: Automatically generating
articles, blog posts, product descriptions, and other
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types of content for various purposes, including
marketing, journalism, and content generation
platforms.

4. Language Translation: Translating text from
one language to another, where advanced language
models can improve translation quality and fluency.

5. Text Completion: Predicting the next word or
sequence of words in a given context, which is useful
for auto-completion features in text editors or search
engines [3, p. 32].

Personalization and Adaptive Learning.
Supporting students in mastering a new skill requires
more than just imparting specialized knowledge;
it entails forging connections with their personal
experiences and interests. By relating the subject
matter to real-life contexts that resonate with
students, educators can deepen their understanding
and motivation to learn. Thus, while expertise in the
subject area is vital, the ability to make meaningful
connections to students’ lives is equally indispensable
in effective teaching.

Al has the potential to bridge the gap between a
skill and student’s interests. For instance, a teacher
could input any prompt, using this prompt, Al could
produce a range of strategies for linking this language
arts concept with sports. These suggestions could
prove invaluable for a teacher observing a student
struggling to comprehend a concept. By leveraging
the Al-generated recommendations, educators can
help students establish connections between their
interests and the material, thereby enhancing their
understanding. In our research, we’re not trying to
downplay the importance of coursebooks. Instead,
we’re focusing on the benefits that modern technology
offers in education. Our goal is to demonstrate how
technology can complement coursebooks, making
teaching more effective and reducing the workload
for teachers

In the realm of English for Specific Purposes (ESP)
courses, where the content needs to align closely with
real-world contexts and industry developments, the
pace of change can outstrip the traditional publishing
cycle. While conventional coursebooks and materials
from established publishing houses have long been
relied upon as pillars of education, they often struggle
to keep up with the rapid evolution of specialized
fields. For instance, in fields like technology,
healthcare, or finance, where advancements occur
at a breakneck speed, the information contained in
textbooks may become outdated even before they
hit the shelves. This creates a significant challenge
for educators who strive to provide students with
the most relevant and up-to-date content [1, p. 556;
3, p. 34].
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Here’s where the role of Al becomes pivotal.
Al-powered tools and platforms have the capacity
to dynamically adapt to changes in the industry and
curate content that reflects the latest developments.
By leveraging machine learning algorithms and
natural language processing capabilities, these Al
systems can aggregate and analyze vast amounts of
data from diverse sources in real-time. For example,
in an ESP course catering to the healthcare sector,
an Al platform can continuously monitor medical
journals, industry reports, and regulatory updates
to ensure that the course content remains current
and aligned with the latest standards and practices.
Similarly, in a course focused on financial literacy,
Al can track fluctuations in the market, changes in
regulations, and emerging trends to provide students
with timely insights and case studies.

Moreover, Al offers a level of customization and
personalization that traditional coursebooks cannot
match. By collecting data on students’ learning
preferences, strengths, and areas for improvement,
Al systems can tailor course materials and exercises
to meet individual needs, thereby enhancing
engagement and learning outcomes [2, p. 8].

Multimodal and Interactive Materials. The
role of artificial intelligence (Al) in the creation of
multimodal and interactive materials is transforming
the landscape of content generation and user
engagement. Multimodal materials combine different
forms of media, such as text, images, audio, and video,
to convey information and enhance user experiences.
Interactive materials allow users to actively engage
with content, providing personalized and dynamic
experiences. Al technologies play a crucial role in both
aspects by enabling the generation, customization,
and adaptation of multimodal and interactive
materials in various domains. Here’s an expanded
look at the role of Al in this context. Al-powered
systems can automatically generate image captions,
video descriptions, or audio transcripts to accompany
multimedia content. Moreover, Al can facilitate the
fusion of different modalities to create cohesive
and engaging experiences [3, p. 28]. For instance,
Al-driven platforms can synthesize text-to-speech
(TTS) and natural language processing (NLP)
techniques to create audio descriptions for visual
content.

Al enables the personalization and adaptation of
multimodal and interactive materials to individual
user preferences and contexts. By analyzing user
behavior, demographics, and interaction patterns,
Al systems can tailor content presentation and
recommendations to enhance user engagement. For
example, Al-powered recommendation engines
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can suggest relevant multimedia content based on
users’ browsing history, preferences, and interests.
Additionally, Al-driven adaptive learning systems
can dynamically adjust the difficulty level and content
format of educational materials to match learners’
skill levels and learning styles [2, p. 4].

Al enhances user experiences by enabling
interactive and immersive content interactions.
Natural language understanding (NLU) and computer
vision algorithms enable Al-powered Chatbots and
virtual assistants to engage users in natural language
conversations and provide real-time assistance.
Furthermore, Al-driven technologies, such as
augmented reality (AR) and virtual reality (VR),
enable the creation of immersive and interactive
multimedia experiences. The term “virtual reality”
was coined by Jaron Lainer in 1989 and Thomas P
Caudell of Boeing coined the phrase “augmented
reality” in 1990. AR or augmented reality has gone
from pipe dream to reality in just over a century with
its application in numerous spheres; education is no
exception in this regard [7, p. 24]. AR applications can
overlay digital information and interactive elements
onto the physical world, while VR simulations can
transport users to virtual environments for interactive
learning and training experiences.

Al contributes to making multimodal and
interactive materials more accessible and inclusive
for users with diverse needs and abilities. Through
speech recognition, text-to-speech synthesis, and
image recognition technologies, Al enables users
with visual or hearing impairments to interact with
multimedia content effectively. Moreover, Al-driven
systems can generate alternative formats of content,
such as accessible documents or audio descriptions,
to accommodate diverse accessibility requirements.
And last but not least, Al facilitates continuous
improvement and adaptation of multimodal and
interactive materials through iterative feedback
and learning mechanisms [6]. By analyzing user
interactions, sentiment analysis, and engagement
metrics, Al systems can identify patterns and trends
to optimize content presentation and user experiences
over time. Additionally, Al-powered analytics tools
enable content creators and developers to gain insights
into user preferences and behavior, informing future
content creation and design decisions.

Challenges. Using artificial intelligence (Al) in
English for Specific Purposes (ESP) presents both
opportunities and challenges. ESP focuses on teaching
English tailored to specific professional or academic
contexts, such as business English, medical English,
or legal English. One of the primary challenges in ESP
is the domain-specific nature of language. Al models
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trained on general English corpora may struggle to
understand and generate specialized terminology and
discourse patterns unique to different professional
fields. Building AI models for ESP requires access to
large, domain-specific datasets. However, collecting
and annotating such datasets can be challenging and
time-consuming, particularly for niche fields with
limited resources.

ESP learners often have diverse backgrounds,
proficiency levels, and learning goals. Generic Al
models may not adequately address individual learn-
ers’ needs and preferences, leading to suboptimal
learning experiences and outcomes. Al-powered ESP
platforms may collect and process sensitive personal
and professional data from learners. Ensuring data
privacy, security, and compliance with relevant regu-
lations is crucial to maintaining trust and account-
ability. Assessing learners’ language proficiency and
providing meaningful feedback in ESP contexts can
be challenging as well. Al systems need to accurately
evaluate learners’ language skills and provide tar-
geted feedback tailored to their specific needs and
learning objectives [2, p. 8].

Despite the commonly cited challenges associ-
ated with Al, there are notable benefits. One such
advantage is its ability to assist teachers in craft-
ing instruction and assessments tailored to meet
the diverse needs of their students. Traditionally,
implementing approaches like differentiation or
personalized learning demands considerable prepa-
ration from teachers. However, Al offers a conve-
nient means for educators to explore fresh concepts
and approaches to engage their students effectively.
While Al-generated suggestions can serve as a valu-
able starting point for teachers, it’s crucial to refine
and personalize these ideas. By employing the fol-
lowing strategies, educators can harness Al to spark
innovative ideas that cater to the unique learning
requirements of their students. One of them is creat-
ing differentiated materials. Differentiation involves
adapting the material to be learned, the teaching
method, or the final project or task to align with the
interests and readiness of each student. One com-
mon challenge faced by teachers when implement-
ing differentiation is the effort required to create
diverse resources, such as choice boards or tiered
activities.

Artificial intelligence can serve as a valuable
resource to inspire teachers. For instance, a prompt
could be provided asking, “What are three distinct
methods for teaching the main idea of a text?” In
response, ChatGPT suggested several broad instruc-
tional approaches, including the use of graphic orga-
nizers, visual aids, guided reading, and close analy-
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sis, along with explanations of these strategies. These
recommendations are grounded in research and can
serve as starting points for educators to develop their
lessons and activities for students.

It’s crucial to acknowledge that Al tools like
ChatGPT may draw from existing teacher materials
available online. Therefore, it’s advisable to use more
generalized prompts, like the previous example, to
elicit broader pedagogical suggestions rather than
specific lesson plans or activities found online.

However, for teachers, assembling a range of
resources on a given topic can be both daunting and
time-consuming. Fortunately, artificial intelligence
(AI) can streamline this process. By inputting a spe-
cific query into Al software-such as ‘“Please suggest
various resources for teaching chemical reactions,
including videos, websites, simulations, games, and
infographics™ — teachers can generate a curated list
of relevant materials. It’s important for educators to
review these resources for suitability before present-
ing them to students. Nonetheless, leveraging Al can
expedite the search for appropriate educational con-
tent compared to traditional search engine queries
[S, p. 56].

Alternative and authentic assessments can sup-
port different learning needs by avoiding traditional
test strategies and encouraging students to apply
the content they learned directly. Instead of a stan-
dardized quiz, students may engage in projects con-
necting the topic to real-life situations and ideas.
When planning alternative assessments, Al can help
teachers make connections between a skill or topic
and real-life applications. These suggestions can
be used to inspire ideas for alternative assessments
for students. For example, a teacher could use the
prompt, “What are real-life applications of ratios?”
This prompt offers suggestions between the math
concept and baking, maps, sports statistics and per-
formance, photography, scale models, and financial
planning. The suggestions list can be turned into a
list that the teacher uses to think about project-based,
more authentic assessments. When drawing on this
list as inspiration, new projects can be created for
the course. These activities can support students by
increasing their understanding of the skill and giv-
ing them increased flexibility in demonstrating their
understanding [5, p. 55].

Decomposing abstract skills into manageable parts
poses a challenge for educators. Providing tangible
examples can facilitate students’ comprehension of
complex concepts. However, determining the best
method for deconstructing a standard can be tricky.
This inquiry provides broad suggestions for instruc-
tional methods that simplify the skill, such as differ-
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entiating between theme and plot, pinpointing central This thesis highlights the vast potential of Al
messages, and examining character motivations. While  tools in revolutionizing the ESP learning material
it doesn’t provide complete lesson plans or pre-made  creation process while acknowledging the
activities, it offers a starting point for educators to dis-  importance of human oversight and pedagogical
sect the skill for students who may find it challenging.  expertise. Ultimately, the synergy between Al
Results. The integration of Al tools into the and human educators holds the key to unlocking
creation of ESP learning materials presentsa paradigm  transformative learning experiences that empower
shift in language education. By leveraging the power  learners to excel in their respective fields.
of Al technologies, educators can efficiently create Conclusion. The key findings and implications of
contextualized, relevant, and engaging learning  the research emphasize the need for a collaborative
materials tailored to specific professional or approach that seamlessly integrates Al tools
academic domains. However, it is crucial to address ~ with human expertise. These tools are likely to
the challenges and ethical considerations surrounding  become more sophisticated, offering increasingly
the use of Al such as ensuring authenticity, cultural ~ personalized and immersive learning experiences
sensitivity, and mitigating potential biases. tailored to individual needs.
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