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USING ARTIFICIAL INTELLIGENCE TECHNOLOGIES FOR AUTOMATING
THE CONDUCTING AND CHECKING OF DICTATIONS

Abstract. In today's rapidly evolving world, the continuous development of knowledge and skills is
essential. Accessible Internet and a variety of online platforms for distance learning allow
individuals to learn throughout their lives, adapting to the changing demands of the labor market.
Online educational platforms allow students to study at any time and from anywhere, which is
especially important for people with limited access to traditional education due to geographic,
temporal or other reasons. The introduction of artificial intelligence technologies into educational
systems facilitates the automation of numerous tasks and enables structured feedback, allowing
students to quickly identify and correct their mistakes. This contributes to a deeper understanding
of the material and improves learning outcomes. The availability of web-oriented educational
systems allows institutions to serve a large number of students simultaneously, expanding their
audience without significant additional costs. This is also relevant for distance learning in cases of
unexpected disruptions. This article explores how Al can automate the administration and evaluation
of dictations in distance learning. The system was developed using JavaScript, Next.js, CSS,
Tailwind CSS, and TypeScript, along with cloud-based solutions such as Google Cloud Storage. Al-
driven technologies were incorporated, including Google Text-to-Speech for generating dictations
in a natural-sounding audio format, Google Diff-Match-Patch for real-time text comparison, and
Google Vertex Al for detailed feedback and error analysis. The developed system provides teachers
with tools for creating, managing, and evaluating dictations. A convenient interface for working
with dictations has been developed for students, including a feedback mechanism based on artificial
intelligence. The developed web-oriented learning system, owing to Al integration, represents an
innovative approach to personalized language learning, and also shows the potential of Al and cloud
technologies in the formation of future educational practices.

Keywords: distance education; intelligent learning systems; e-learning systems; interactive
dictation; text comparison; Google Vertex Al

1. INTRODUCTION

The high level of development of information technology makes it possible to improve
other areas of human activity. This also applies to the education sector. The spread of high-
speed Internet makes it possible for most people to have access to online resources anytime and
anywhere. Also, the widespread availability of smartphones, tablets and other mobile devices
allows students to study on the go, greatly expanding their ability to access learning. Students
can receive education from anywhere in the world, not limited by their place of residence. Not
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having to travel to study or move to another city reduces transportation and living costs.
Therefore, in addition to traditional learning, the demand for distance learning and online
learning is growing. Learning is becoming more personalized. In this case, the student
independently selects the place, time, duration and pace of study. The COVID-19 pandemic
also showed the need and effectiveness of online learning, when educational institutions around
the world were forced to switch to distance learning in order to continue the educational process
under quarantine conditions [1] - [4]. This experience has become very important for supporting
education during the war in Ukraine [5], [6], including in a distance format using information
and communication technologies [6], [7]. Since our world is rapidly developing, people of all
ages are improving their knowledge, undergoing retraining, and improving their skills [8]. In
this case, distance learning is also relevant.

The statement of the problem. To organize a distance learning format, you need
appropriate software. Today there are already many educational platforms, such as Coursera,
Udemy and others [9], [10]. These educational platforms provide a wide range of courses on
different topics and difficulty levels, making education more accessible to everyone. Many
universities and educational institutions are actively developing online courses and programs,
understanding the importance and demand for distance learning [11] - [14]. However, the needs,
ages and abilities of students vary. Therefore, the organization, development, implementation
and research of various educational systems is a topical task [14] - [18]. One of the forms of
training that requires special support in distance learning is dictations.

A dictation is one of the traditional effective ways to develop written language skills. The
main idea of this method is that the teacher reads the text, the students listen to it and write it
down. After the process is completed, the written text is checked for correctness. The teacher
or students check and analyze mistakes made during dictation. This can be an important step in
identifying weaknesses and improving the student’s skills. Auditory dictations help develop the
ability to distinguish sounds and correctly convey them in writing. Dictations are an important
tool for learning spelling, punctuation and grammar. Dictation helps improve writing skills,
develop attention to detail, and teach you to use words correctly. Typically, dictation is used to
develop correct spelling, punctuation, and listening and writing skills. But dictation is not only
an exercise in spelling and correct reproduction of text. In fact, this task develops a wider range
of students’ skills. Students should listen carefully and, avoiding distractions, write the dictated
text. This develops their concentration and attention. Dictation requires students to memorize
and reproduce information. Therefore, dictation develops students’ memory. Students can learn
to check their work, correct mistakes and analyze their shortcomings. Therefore, dictation
allows you to develop self-control and self-correction.

Thus, the benefits of using dictations include increasing students’ attention, training
listening and writing skills, improving spelling, and improving spelling and grammar. During
distance learning, the problem of conducting dictations by teachers becomes a problem.
However, conducting dictations remotely can be automated using modern information
technologies, including artificial intelligence capabilities.

Analysis of recent studies and publications. Today, the use of artificial intelligence is
becoming a very popular technology, including in the field of education. These issues are
reflected in the UNESCO Global Agenda "Education 2030" [17], as well as numerous
publications by researchers around the world [4], [18] - [24].

The introduction of artificial intelligence in educational systems allows us to expand
traditional teaching methods [14], [20], and increase adaptability in learning [18] - [21]. In the
paper [19], the authors draw attention to how achievements in the field of Al are important for
the adaptability of learning. At the same time, the authors believe that general artificial
intelligence does not exist and, depending on the specific educational system and task, it is
necessary to select different Al models. In the paper [20], the author also believes that adaptive
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learning based on Al has great potential for further development, but further research is still
needed in this area.

Al technologies allow you to analyze student data, their mistakes and therefore make
more personalized recommendations. The authors of article [19] studied how machine learning
was used to predict student performance and provide feedback to teachers. They believe that
the use of machine learning in online education provides teachers with additional knowledge to
develop effective interventions and achieve precise educational goals.

The relevance of using artificial intelligence technologies in distance education is also
confirmed by the authors [21]-[22] who have conducted research on a large pool of publications
in this area. The results of these studies [22] show the main groups of Al use in education:
analysis and analytics of educational data for adaptive and personalized learning, online
educational spaces and online learning based on recognition and prediction. Similar areas of
using artificial intelligence technologies in distance education are highlighted by the authors of
work [4]. The authors also confirm that intelligent systems can be effectively used to solve a
number of pedagogical problems. This includes the development of adaptive learning systems,
virtual learning environments and personalization.

An example of the successful development and use of an online learning platform based
on artificial intelligence is work [11]. The authors developed an online learning platform using
a decision tree algorithm and convolutional neural networks based on fuzzy data. The proposed
online learning platform with built-in resource management and time tracking capabilities helps
improve the efficiency of student learning and provides a new way of personalized learning,
allowing students to better adapt to different learning styles based on their own needs.

Successful experience in developing virtual learning environments has also been shown
for solving Olympiad problems in programming [12], for laboratory work in physics [13], and
others [14] - [16], [23].

Al technologies for natural language processing allow recognizing the student's language,
whether it is text or speech, which is also important in learning. Thus, the authors of the work
[25] show the relevance of using artificial intelligence technologies for learning and teaching
languages. And in the work [26], the authors describe their study of the benefits and use of an
assistant with artificial intelligence to strengthen students' writing skills.

Thus, thanks to artificial intelligence technologies, it is possible to automate various
learning processes, as well as make learning more individual. This is especially important in
the context of distance learning.

The research goal. The purpose of this work is to increase the effectiveness of dictations
in distance learning by developing and implementing a multi-user web-based learning system,
which will facilitate language learning through interactive dictations. This article is devoted to
the process of automating the conduct and verification of dictations through the development
of a learning system using artificial intelligence technologies.

2. THE PROCESS OF AUTOMATING THE CONDUCT AND VERIFICATION
OF DICTATIONS

To organize dictations, the following processes need to be automated: reading (sounding)
the text and comparing the text typed by the student with the source text.

The process of reading (sounding) text can be organized thanks to language synthesizers.
A language synthesizer is software that allows you to generate audio speech from text or other
forms of data. This technology is based on artificial intelligence and natural language
processing. Language synthesizers can take text input and produce audio speech in different
languages or voices.
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The main stages of speech synthesis include text analysis (word recognition, grammatical
analysis), phoneme synthesis (small sounds), prosody synthesis (intonation, tone, speed of
speech) and the reproduction of sounds through speech. Language synthesizers are widely used
for various purposes, such as audio books, assistants in home devices and smartphones, voice
assistants, language recognition, applications for people with disabilities and other areas where
creating a broadcast from text is an important element. Language synthesizers continue to
improve and find new applications in various industries and walks of life, helping to make it
easier for people to communicate with technology. Therefore, we can explore their use for
voicing dictation texts.

2.1 Using methods and technologies of artificial intelligence

In the article [26], using the expert assessment method, a comparison of speech synthesis
libraries from Microsoft, Google, Amazon for their use in the Ukrainian language was carried
out. It was determined that the Google developer library has the best indicators for the quality
of pronunciation, legibility, correctness of stress and intonation. Therefore, the Google Cloud
Text-to-Speech Al (TTS) library [27] was selected for further use.

Google Text-to-Speech Al is a cloud service that turns text into synthesized speech. TTS
uses the latest deep learning innovations such as neural network based speech synthesis,
automatic speech segmentation, and pronunciation modeling. The library allows you to select
different languages, voices, read speed, type of audio file created and where to save it. Supports
both English and Ukrainian languages. For English, the model “en-US-Neural2-H” is used, and
for Ukrainian— “uk-UA-Standard-A”. In general, the process of information processing in a
web-based training system for conducting and checking dictations includes the following
stages:

— preliminary processing of the dictation text;

— converting the source text of the dictation from a text format into an audio format in
natural language;

— comparison of the text received from the user with the source text;

— additional error analysis.

Each of these stages involves a separate processing method. Pre-processing of the text is
necessary for the following reason. Traditionally, during dictation, the teacher repeats each
sentence 3 times and makes the necessary logical pauses. Therefore, the original text must be
processed by a specially developed algorithm that adds tags, which the artificial intelligence
then perceives as commands. For example, adding the tag to the text will mean that when
synthesizing a sentence, the Al will pause for 2 seconds at the place where this tag was used.
This algorithm also duplicates each phrase in the text three times with pauses of two seconds at
the end of each repetition and three seconds at the end of the last repetition. Thanks to this
processing, the audio dictation generated by the Google Text-to-Speech Al artificial
intelligence implements the traditional model of conducting dictations. Converting the original
dictation text from text format to natural language audio format is done directly using Google
Text-to-Speech Al. Thus, the dictation text is converted into an audio signal, which the student
will later listen to. Since the synthesizer from Google was chosen as the main tool, it is
convenient to use other tools from the same developer. So, the Google Cloud Storage [28]
service was chosen to store objects- this is a service for storing objects in cloud storage. In this
project, this service is used to store and obtain temporary access to audio files generated by the
Google Text-to-Speech service.

The Google diff-match-patch library [27] was chosen as a method for text comparison
and error detection. This library combines the following tools:
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— Diff (differences) component used to compare two text fragments and identify
differences between them in the form of an array. This particular method is used in this
project. Basic principles of operation: The algorithm takes two strings as input and
compares them to find sequences of the same characters and sequences that differ. For
large texts, diff-match-patch first finds line level differences to quickly identify
differences between lines. It then drills down to perform character-level differences in
the differing strings. The algorithm identifies “common substrings” (character
sequences that appear in both texts) and marks everything else as differences. To
optimize performance, the algorithm tries to find "half-matches" (regular substrings
found at the beginning or end of text) and divides the problem into smaller ones. The
algorithm calculates the "edit distance™ between two texts, which is the number of
insertions, deletions, or substitutions required to transform one text into the other.

— Match component designed to determine the best alignment of a substring in a larger
string. This is useful for implementing features such as search and typo correction.

— Patch component involves applying a series of differences (corrections) to text. This is
useful for updating texts based on changes.

Additional error analysis is implemented using artificial intelligence Google Vertex Al
[27]. Google Vertex Al is a powerful and unified machine learning (ML) platform. It provides
a simplified and scalable solution for developing, deploying, and managing ML models. Vertex
Al brings together a range of ML tools and services, simplifying the entire ML lifecycle and
allowing developers and data scientists to focus on building and developing powerful ML
programs. The main reason for choosing Google Vertex Al is the availability of a wide range
of pre-trained models. In this project, for additional verification of the written dictation and the
formation of recommendations, a model of the text base supporting the controlled setting “text-
bison@002” is used. To date, this model only supports dictations that were written in English.

2.2 Development of a training system

To organize the work of the educational system for checking and conducting dictations,
it was decided to use two types of user roles: teacher and student. The options for using the
system for each of the roles are as follows:

— for teachers: log in, view all dictations, view details of a specific dictation, edit a
dictation, create a dictation, delete a dictation, view the results of all students, view a
specific result with details;

— for students: log in, view published dictations, view details of a specific dictation, start
a dictation, view the archive of the results of your completed dictations, view your
specific result with details.

The use cases of the teacher training system are shown in Figure 1 using a UML diagram.

The learning system can be used for self-education. In this case, the user has all the
functions of a teacher. The use of the training system is expected in a distance format. In this
case, students should have access to the system from anywhere, at any convenient time.
Therefore, the system interface is assumed to be web-oriented and modern web technologies
are required for implementation. A JavaScript framework called Next.js was chosen as the basis
for implementing the system. It is based on a JS library called React. This combination was
chosen for several reasons:

— reuse of components;

— low development costs (there is a free training plan);

— Dbuilt-in support for the Tailwind CSS framework;

— fast-refresh— updating results in the browser in real time without the need to restart
the server;
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— ahybrid of SSR (Server Site Rendering) and SSG (Static Site Generation) allows
you to create very fast and adaptive pages;

— automatic configuration and compilation TypeScript is a high-level programming
language that adds static typing to JavaScript with optional type annotations, which
greatly facilitates handling and future error detection;

— automatic compilation and merging of code.

Web Application

------ <<include>>----->{ Verify password

<<extend>>

View all
dictations

Display login error;

- _| Teacher can manage
both published and in
draft dictations

Generate audio
from text

View single
dictation

<<extend>>

<<extend>>

Edit dictation O

Cache audio

Extension Points
Edit title
Teach ~—_ Assign another teacher
Change language
Edit text content
Edit speech speed

Set status (draft | published) <<extend>>

Create dictation

Delete dictation

View student
results archive

Generate Al

View single result )« .
review

Figure 1: Teacher Use Case Diagram

This project also needs to store various data about users, dictations, student results, and
more. For this purpose, the well-debugged PostgreSQL relational database was chosen. Its
integration into the Next.js backend enables efficient operations with the data needed for user
registration, content management and transaction trackingl. This database choice provides a
reliable and secure basis for storing and querying data within the educational system,
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maintaining the overall functionality and integrity of the system. The database itself is located
on the servers of the Vercel cloud platform, which also acts as hosting for this project. At its
core, Vercel is a cloud platform for static sites and serverless functions. This allows developers
to easily create and deploy web projects.

3.RESULT
When a user first opens a web application, they see the home page (Figure 2). After

clicking the “Enter Your Classroom” button, the user, if he has not previously logged in, is
taken to the authorization page where he needs to enter his login and password.

Dictation

Q7 Master

Dictation

Welcome to Dictation Master!
Welcome to Dictation Master! . ;
This is the innovative web application
designed to revolutionize language learing
for both teachers and students. At
DictationMaster, we blend cutting-edge
technology with educational best practices
to offer a unique and interactive learning
experience.

For Teachers:

DictationMaster empowers teachers to
create and manage dictations in Ukrainian
and English languages.

Our platform utilizes Google Cloud Text-to-
Speech Al to transform your dictations into
clear, understandable speech, stored
securely in Google Cloud Storage for
repeated use.

Customize the learning experience with
adjustable reading speeds to suit your

shidents’ neads Our dvnamin tahle

Figure 2: Home page

If the user has the role of teacher, he will see a list of all dictations, including draft ones
(Figure 3).

To view the dictation for the teacher, you need to click the button with the eye icon
opposite the desired dictation and the dictation viewing page will open. To open the dictation
editing page, you need to click on the pencil icon. To delete a dictation, you need to click on
the trash can icon. To create a new dictation, you need to click the button “Create Dictation” in
the upper-right corner, this will open the page for creating a new dictation (Figure 4). To create
a new dictation, the teacher needs to enter the name of the dictation, select the language of the
dictation, and add text. The teacher can also set the speed of text playback for the future
dictation. Additionally, the teacher can mark "Published" or "Draft" for the dictation.
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Dictation

{7 Master

[ pictations
B Results

() signout

Dictation

Q) Master

@ Dpictations

3 Results

() signout

Dictations
h dic
Author Title
()
8 stevenTey Kosaxw Ha mopi
()
&) Kingston Beguhl  Winter's Embrace

B steventey Reflections on a Rainy Day
) o
< Kingston Beguhl  The Artisan's Craft

D, Michael Novotny  Under the Harvest Moon
()
< Delba de Oliveira Echoes of the Sea

Figure 3. Teacher’s page: list of dictations

Dictation / Create Dictation

Choose teacher

@ Select a teacher
Write a title

/ Enter dictation title
Dictation language

J en-US v
Write a content

D) Enter dictation content

Select dictation speed
—
07

Set the dictation status

Words Count

160

109

75

10

Date

Dec 20, 2023

Sep 12,2023

Aug 22, 2023

Aug 18, 2023

Jul 30, 2023

Jun 21,2023

Status

Cancel Create Dictation

Dictation
) Master

©

Dictations

(=]
& Steven Tey

Ko3akw Ha mopi

160 words
Dec 20, 2023

)
«.» Kingston Beguhl

Winter's Embrace

109 words
Sep 12,2023

"
O, stevenTey

Reflections on a Rainy Day

75 words
Aug 22,2023

(] .
&, Kingston Beguhl

121 O]

® /7 W

® /7 w
® / ©

Dictation
{7 Master
[} 124 O]

Dictation / Create Dictation

Choose teacher

@ Select a teacher
Write a title

# Enter dictation title
Dictation language

S en-US v

Write a content

Select dictation speed

—
07

Set the dictation status

Cancel Create Dictation

Figure 4. Teacher’s page: create a New Dictation

If you click “Results” in the left panel, a page with the results of dictations for all students
will open (Figure 5). This page displays a list of students. For each student, the name of the

dictation he wrote, the date of writing, and the grade are indicated.
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Q7 Master e
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£ Results [
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Edward Pole

Edward Pole
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Desmond Hume

(3]

(3]

Desmond Hume

() signout

The Whispering Pines

Under the Harvest Moon

Kosaxu wa mopi

Kosaxw ka wopi

Dictation

Q) Master

[

Words Count  Date Accuracy

Results
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87%
8 cdward poie

e The Whispering Pines
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Under the Harvest Moon

99 words
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160 words
Jan 2, 2024

[]
« Desmond Hume

Figure 5. Teacher’s page: results of each student

Accuracy

88%

Accuracy

87%

View Result

Accuracy

96%

Accuracy

The teacher can click the “View Result” button to view the student’s result in detail
(Figure 6). Additionally, both the teacher and the student can generate an Al review from
Google Vertex Al (Figure 6) using the button “Generate Al Review”.

Dictation
{7 Master

@ Dictations

In the hearth of anthe enchanted forest, shrouded in perpetual twilight, they're flowed at meaind-thering river.
Its waters, glistening under the moon!s gentle luminescencse, whispered secrets of ancient times. Amidst the
dense foliage, creatures of myth and legend fliteated through the undergrowth, their silhouettes barely
diescernievable.
the forest floor stirgred whispers fromf the fallen leaves, telling talefts of yotire. In this mystical realm, time
seemed to stand still, as if the very essence of the universe had conspired to create athe heaven untouched
by the muandaine world.

The air was fafra-grant with the scent of jgasming and the-wild roses, and the-every step on

You have [EE] errors

% Results

There is [EX}] wrong characters in your text

Your accuracy is

**Errors:t*

- "hearth” -»

"heart”

- "they're float" -> “there flowed”
- "moons gentle luminescense” -> "moon's gentle luminescence”

- "fleated"

- "silouettes”

- "desovable"

“gasmin” ->

"sturd” ->

- “"seemd” ->»
- "heaven” -»
- "mandaine”

>

“fair grant”

"flitted"

-> "silhouettes”
-» "discernible”
-» “fragrant”
“Jasmine”

"the every step" -> "every step”
"stirred”

“tells of your” -> "tales of yore"
"seemed"

“haven”

-> "mundane”

**Short review:**

The dictation
mistakes. The

transcription.
the dictation.

(_') Sign Out

result contains numerous errors, including incorrect words, typos, and grammatical
student needs to pay more attention to the original text and ensure accurate
Additionally, improving spelling and grammar skills would enhance the overall quality of

Figure 6. Review by Google’s VertexAl artificial intelligence
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In the lower left corner there is the button “Sign Out”; if you click it, the current user will
log out of their account and will be directed to the authorization page. Now if you enter data
and log in as a user with the role of a student, then on the dictation viewing page he will not
have the opportunity to see its text, but there will be the button “Start Dictation”. If you click
it, the student will go to the dictation writing page (Figure 7).

Dictation

{7 Master

D pictations
€ Resuits

() signout

Dictation title L] e
) Kosaw wa Mopi
Dictations Start Dictation
Dictation audio
> 000/635 - o i Dictation titie

3 Kosakn wa Mopi

Write a content

Dictation audio

b 0007635 9 i
Wite a content

Submit >

Submit =3

Figure 7. Student’s page: window for conducting dictation

o Dictation
Dictations / Start Dictation ) Master

U}

After the dictation is written, the student clicks the button “Submit” and goes to the page
for viewing the results of his dictation (Figure 6). The developed training system also allows
conducting and checking dictations not only in English, but also in Ukrainian. An example of
automated checking of such a dictation is shown in Figure 8.

Dictation
{7 Master

@ Dictations

%3 Results

Q) Sign Out

Dictation text

Ko3zaku Bynu BMInUMU BoTHaMU He TiNbKM Ha Cywwi, a i Ha Mopi. IxHi cnaBHO3BICHI Yaliku He BoANWCA HiYoro: Hi
BYpi, Hi OCHaLLEHUX BaXKUMU rapMaTamMii TYPELIbKUX ranep, Ao AKWX BOHW CMINMEO NiAXOAMAM BNPUTYN i
6panu Ha abopaax. CNoBo «4aiKa» NOXOAWUTL B TIOPKCBKUX «4aik-Kalk», W0 3Ha4YUTL YoBeH, AyGoK. BoHM,
Ak Nnpasuno, Bynu 12 meTpie 3aBL0BXKW. Ha KOXHY ciflano Kinbka AecATKIBE HEBTOMHWX Becnapie - i yaika,
po3cikalo4K BoAy, NeTina, AK CNpaBXHii NTax. AKWwoe ko3aku ba4nny Ha Mopi TypeubKy ranepy, ixHi 4aiku
MUTTHO WKKYBanWUcA y opmi niemicaus, Wob BoHa He 3Morna BTekTH. Habnuxalouuce 40 BOPOXOro cyaHa,
3aNOPOoKLU| BENW HEBNWHHWIA BOTOHb, 3MITaOUM HUM yce 3 nany6u. [lo peuyi, 3 AaBHiX-AaBeH AiALINM CBIAYEHHR
camoBMAUIE NPO 3aragKose Ko3albke cyaHo, ske Byno, MabyTk, 04HWM i3 NepluMX BapiaHTiB NigBogHOro
UoBHa. BoHO Mano Aga AHULLA, MK AKUMW KNABCA 6aNacT ANA 3aHYPEHHRA. A Y BUCYHYTY HaJ NOBEpXHEID
Mop#s TpyBy — Npoobpas Mainby THLOro NepUCKONa — KO3aKK BeNW CNOCTEPEXEHHA. ICTOPIA Ko3aubKoro GnoTy
- icTopis po6necTi, KMITIMBOCTI Ta BUHAXIANMBOCTI, AKUMM 3aBX AW BUPIZHANUCA Y CBOTX PATHUX OiAHHAX
33NopoXL|.

Your input

Kosaku 6ynn BMInMMM BoTHaMU He TiNbKK Ha CYLWi, a i Ha Mopi. IxHi cnaBHO3BICH! Yaliki He BoANKCA HiYoroy Hi
BYypi, Hi OCHALLEHEHUX BadKKUMK rapMaTamMid TypeLbKIUX ranep, A0 AKUX BOHW CMINWBO MIAXOAWUAW BNPUTYN i
Bpanu Ha abopaax. CNoBo 4aikap NOXOAUTh BifL TTHOPKCHKUX €4aiik-Kafk2, W0 3HaUMTb— YoBEH, Ay6okK.
BoHuW, sk npaeuno, 6ynu 12aeaHagHATE MeTPIB 3aBA0BXKN. Ha KOXHY ciano Kinkka fecATKiB HeBTOMHUX
BecnspiB = i yalika, poscikaruu Boay, NeTina, AK CNPaexHIA NTax. AKWL0 Ko3akK 6aYnnu Ha Mopi TYPeLbKY
ranepy, ixHi YaMku MUTTIO WMKYBanucs y GopMi niemicAus, Wob BoHa He 3Morna BTekTU. Habnuxaouuch ao
BOPOXOro CyAHa, 3anopoXui BENU HEBMWHHUA BOMOHb, 3MITalO4M HMM yce 3 nanyBu. [lo_peui, 3 AaBHIX=-OaBeH
LiALINK CBIAYEHHA CaMOBWMALIE NPO 3araaKoBe KozalbKe CyAHO, AKe 6yno, MabyTs, OAHUM i3 neplunx
BapiaHTiB nigsogHoro YoeHa. BoHo Mano aga gHWWa, MiX SKUMKM Knaecs 6anacT AnA 3aHypeHHA. A y
BUCYHYTY Haf, NOBEPXHEIO MOPA TpYBy = Npoobpas MaibyTHLOro NepUecKona = KO3aku Beni
CNoCTepexXeHHA. ICTopiR Ko3aubkoro GnoTy = icTopia fobnecTi, KMITAWMBOCTI Ta BUHaXiANMBOCTI, AKUMU
33BXAMU BUPI3HANKUCA Y CBOIX PATHAX AISHHAX 3aNopoxLy.

You have m errors

There is [Z2 wrong characters in your text

Your accuracy is m

Unfortunately, languages other than English are not supported

Figure 8. The example of checking a dictation in Ukrainian
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4. CONCLUSIONS

Thus, modern information technologies, especially artificial intelligence tools, allow an
increase in the efficiency of training. In this work, we demonstrate how this can be used to
organize and assess dictations remotely without a teacher. A prototype of a web-oriented
educational system was developed with the following functions and modules:

— Registration system. The registration module is designed to collect important
information from users and teachers, ensuring data protection and privacy. React forms,
accompanied by state management using React Hooks, are used to process user-entered
data, and Next.js API routes manage the server-side logic and interaction with the
database.

— Student and teacher user interface. Individual interfaces have been developed for
different user roles. The teacher admin dashboard is built using stateful React
components, which provides a comprehensive view of class progress, dictation
presentation, and student performance.

— Dictation text management. A content management system (CMS) has been
implemented to allow teachers to add new dictation texts. This is facilitated by a rich
text editor implemented in React, allowing teachers to enter and format dictation texts,
which are then saved and retrieved from a PostgreSQL database via Next.js.

— Google Text-to-Speech integration. Google’s Text-to-Speech (TTS) API is integrated
to convert text dictations into audio. Access to the TTS service is organized through
Next.js server functions interacting with the Google cloud platform, providing students
with dictation text in audio format.

— Error checking. An algorithm for checking text entered by students for errors has been
implemented using string comparison methods and natural language processing
methods of the Google diff-match-patch library.

Such an online learning system will allow students to take dictations online at a time and
place convenient for them. This is especially important for those students who cannot attend
traditional classes for various reasons. The developed prototype showed that Al can be used to
automatically check papers, which significantly speeds up the assessment process. Machine
learning algorithms can recognize errors in spelling, grammar, and punctuation. Speech
recognition technologies can be used for text dictation. This allows students to listen to the
dictation in real time via the Internet. Additionally, the introduction of Al technology enables
detailed feedback, pointing out specific errors and offering explanations. This helps students
better understand their mistakes and improve their skills. These technologies make the process
of conducting dictations more effective, convenient, and accessible for both students and
teachers. Thus, the developed web-based learning system, employing Al, represents an
innovative approach to personalized language learning.

Future research may focus on the implementation of adaptive assessment methods that
account for individual student proficiency. Additionally, gamification elements could be
introduced, allowing students to compete based on the speed and accuracy of their dictations.
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AHoTanist. Y cy4acHOMY CBITi, IO CTPIMKO pPO3BHBAETHCS, O€3NEpepBHUN PO3BUTOK 3HAHb 1
HaBUYOK € HeoOXimHuMm. JloctymHuili IHTepHeT Ta pi3HOMaHITHI OHJIAHH-TIIATGOPMH IS
JICTaHIII{HOTO HaBYaHHS JO3BOJIIOTH JIFO/SIM HAaBYATHCS TPOTSATOM YCHOTO JKUTTS, aalTyIOulCh
O 3MIHHHX BHMOT pWHKY mpami. OHiaiH-TutaTdopMu JjIsi HaBYaHHS HaJalOTh MOMJIMBICTD
CTyJeHTaM HaB4aTHcs B Oyab-sKuil 4ac i 3 OyIb-fKOTO MicIs, IO € OCOOIMBO BayKIIMBUM JUIS
JIFOZIEH, SIKi MaloTh OOMEXEHHH JOCTYI JI0 TPaAULiitHOI OCBITH Yepe3 reorpadivHi, 9acoBi YM iHIII
MpUYMHU. BHpoBa/UKEHHS TEXHOJOTIH INTYYHOTO IHTENEKTY B OCBITHI CHCTEMH CHpHSE
aBTOMAaTH3allii YHCIEHHHX 3aBJaHb 1 3abe3nedye CTPYKTYpOBaHWH 3BOPOTHHH 3B’S30K, IO
JIO3BOJISIE CTYIEHTaM LIBHJKO BHSBJSATH Ta BHIIPABIATH CBOi momuiku. lle crnpusie rambuiomy
PO3YMIHHIO Marepialy Ta MOKpallye pe3yJbTaTd HaBuyaHHS. HasBHICTH OHIaWH-TUIaT)OPM JUIS
HaBYaHHS Ja€ 3MOTy HaBYaJbHUM 3aKjaJaM OJHOYACHO HABUATU BENUKY KIJIBKICTh CTYIEHTIB,
PO3LIUPIOIOYN ayAnTOpil0 0e3 3HAaYHUX JOJATKOBUX BHTpar. lle Takok akTyalnbHO IS
JMCTaHIIITHOTO HAaBYaHHS y BUMAJIKY HenepeadadyBaHuX oOCTaBuH. Y Iiil CTaTTi AOCTIKYEThCS,
K IITYYHUH IHTENIEKT MOXKE aBTOMATH3yBaTH aJMIHICTPYBaHHS Ta OI[IHIOBaHHS IIUKTAaHTIB B
yMOBaxX IUCTaHIliiiHOro HapuaHHs. Cucrema Oyna po3poOiieHa 3 BHUKOpHCTaHHSM JavaScript,
Next.js, CSS, Tailwind CSS i TypeScript, a Takox XMapHUX pilieHb, Takux sk Google Cloud
Storage. Byno BripoBapkeHO TEXHOIIOTIT, KEpOBaHi MITyYHUM iHTENEeKTOM, 30kpema Google Text-to-
Speech ms renepartii qukTanTiB y hopmari npupoaHoro 3Bydanus, Google Diff-Match-Patch amst

162


https://doi.org/10.3390/app13053056
https://doi.org/10.1051/shsconf/202419003024
https://doi.org/10.1515/jccall-2023-0015
https://doi.org/10.31949/jell.v8i1.10028
https://doi.org/10.32919/uesit.2023.03.04
https://cloud.google.com/products/ai
https://cloud.google.com/

DOI: 10.33407/itlt.v106i2.5954 ISSN: 2076-8184. Information Technologies and Learning Tools, 2025, Vol 106, Ne2.

TIOPIBHSHHS TEKCTIB Y peadbHOMY 4daci Ta Google Vertex Al mist JeTanbHOTO aHAI3y MOMHIIOK i
3BOpOTHOTO 3B’s13Ky. Po3poOnieHa crucrema Hajae BHKJIQJadyaM iHCTPYMEHTH Uil CTBOPEHHS,
VIIpaBIIiHHS Ta OIIIHIOBaHHS IWKTAHTIB. JUIs CTyIEHTIB po3poOJicHO 3pydHHEl iHTepdeiic mis
po0OTH 3 AMKTAaHTaMH, IO MiCTHUTh ME€XaHi3M 3BOPOTHOTO 3B’S3KY Ha OCHOBI IITYYHOTO 1HTENEKTY.
CrBopeHa BeOOpIEHTOBaHAa CHUCTEMa HAaBYaHHsS 3aBASKH IHTErpamii I[TYYHOTO IHTENIEKTY
TIpeACTaBiIsi€ IHHOBAIIMHUI MiJXiJ 10 MMEepCOHaIi30BaHOTO BMBUYEHHS MOB, a TaKOX JAEMOHCTPYE
MOTEHI[iaJl IITYYHOTO IHTEJEKTy Ta XMapHUX TEXHOJIOTiH y QopmyBaHHI MalOyTHIX OCBITHIX
MIPAKTHUK.

KuarouoBi cioBa: paucraHmiiiHa OCBITa; IHTENEKTyallbHI CHCTEMH HaBYaHHS, IHTEpaKTUBHHUN
JIMKTAHT; MOpPiBHAHHS TeKcTy; Google Vertex Al.
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