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AHHOTALUA

lpo6nema u yenb. LincdpoBas rpamMoTHOCTb Negarora npegnonaraeT Hanuyve y crneuuanucta copMUPOBaHHON
cucTeMbl 6asoBbIX 3HaHWMA, HABbLIKOB M YCTAHOBOK B CGepe WCMOoNb30BaHUs LMAPOBbLIX TEXHOMOMMA Ansi noucka
MHbopMauun, NMOArOTOBKN AMAAKTUYECKMX MaTepuanoB, MPOEKTUPOBAHUST 3MEKTPOHHbIX PECYpPCcOB, MepcoHanmsaumm
06yyeHus. [Ins obecneveHnsi COOTBETCTBYHOLLEN NMOATOTOBKM NEAArormyecknx kagpoB, pa3BuTUs HEO6XoOUMbIX Ka4yecTB
JNINYHOCTU B OOMOSIHUTENIbHOM MpPOdeCCUOHaNbHOM 006pa3oBaHMM aKTUBHO MPUMEHSIIOTCA MHTEPaKTUBHbIE CEepPBUCHI,
cpenctBa renmudpmkauum, Hempocetu U T. O. Llenb uccredosaHusi — BbIIBUTb OCOOEHHOCTM pPasBUTUS LIMGIPOBOWA
rPamMoOTHOCTW MNeAaroroB NpW MNPOEKTUPOBAHUM CHOXKETOB TEKCTOBbIX WUIMP WMHCTPYMEHTaMu HeWpoceTen B YCrOBUSIX
OOMONTHUTENbHOro NPodeccMoHanbLHOro 06pasoBaHUs.

MemoObI uccnedoeaHusi. ViHovkatopbl LMGPOBOM rpamMoTHOCTM Mejarora: MHAOPMaUMOHHAsA, KOMMbITEPHAs,
KOMMYHMKaTUBHAs, MeaMarpaMoTHOCTb W OTHOLUEHMe K TexHonoruaMm. basa akcnepvmeHta — WMIHCTUTYT passButus
obpasoBaHusa Kuposckon obnactu (Poccunckaa ®egepaums). K nccnegosanuio npusnedeHo 350 cnywarenen Kypcos.
MporpammHble cpeacTBa: AnanoroBble TpeHaxepbl, HenmpoceTu ansa reHepauum TekctoB (NiceBot, HeripoTekctep); Be6-
npunoxenus (Mopdpupbend, GamioAl, Twine). [na oueHKN YpOBHSA LMGPOBOI rPAMOTHOCT NPUMEHSOTCA MaTepuarnbl
aHKeTbl HaumoHanbHOro areHTcTBa (PMHAHCOBLIX MCCNEAOBaHWI U BOMPOCHlI aBTOPCKOro Tecta. Meroq cTtaTucTu4eckom
06paboTkn — kpuTepuin X4-NMupcoHa.

Pe3ynbmamsbi. OnucaHa cuctema paboTbl crnyllaTtenen aKCrnepuMEHTanbHON rpynmbl MO NPOEKTUPOBAHMIO CHOXXETOB
TEKCTOBbIX UFP MHCTPYMEHTaMM HEpoceTel B pamkax Kypca «LindpoBas obpasoBaTenbHasi cpefa: HoBble KOMMNETEHLUU
negarora». OCOBEHHOCTb MpefnaraeMoro BapuaHta B3aMMOLEWCTBMS — Mepexod OT MPaKTUYEeCKON AeATEeNbHOCTU C
AVanoroBbIMy TpeHaxepamu, UMUTUPYIOLLMMIN aBTOMaTUYECKYHO reHepaLmnio TEKCTa, K COMMHEHMIO CIOXKETOB MPY NOMOLLIA
UrpoOBbIX MPUIMOXEHUA Ha 6ase MCKYCCTBEHHOTO WHTenmneKkTa. BbisiBneHbl CTaTMCTMYECKM OOCTOBEPHbIE pasnuyns B
Ka4yeCTBEHHbIX N3MEHEHNSX, MPOM3OLLEALLMX B neaarormyeckon cucreme (x< = 8,204; p < 0,05).

3aknroyeHue. ChopmMynrpoBaHbl 0COBEHHOCTN AeATENbHOCTH, KOTOPble 0BecneymBatoT AONOMHUTENbHbIE YCIOBUS ANS
pa3BuTUS LMPOBOM rPaMOTHOCTW NEAAroroB: HOBbIA OMbIT MO NMPUMEHEHUIO HEMPOCETEN N CEPBUCOB rerMudumKaLmm,
MCMoMb30BaHue LMdpoBbIX MHCTPYMEHTOB A MOAENMPOBaHNS UTPOBOrO MPOCTPaHCTBA, M3MEHeHWe poren y4acTHUKOB
MHAOPMaLIMOHHOIO B3aMMOAEVCTBUS, afanTyBHbIN NpoLecc pa3paboTku, u T. n.

KINIOYEBBIE CITOBA

WUrPOBOE MPUMOXEHNE ANOAKTUYECKOrO Ha3HaYeHWsl, ANAanoroBbIN TPEeHaXep, reHepauusi Tekcta, WH(OopMaLNOHHOE
B3aMMOOENCTBUNE, MPUNOXKEHNE Ha baze NCKYCCTBEHHOIO MHTENNEeKTa

Anst yumupoeaHusi: Cobonesa E. B., CyeBoposa T. H., Mawapoga T. B., YTémos B. B. Pa3sutue undposon
rPamMOTHOCTM MEAAroroB Npy NPOEKTUPOBAHUU CHOXKETOB TEKCTOBBLIX UMP MHCTPYMEHTaMU HEMPOCETEN B YCIOBUSIX
AONOMHUTENBHOIO NPogdeccroHansHoro obpasosanus // MepcnekTuebl Hayku n obpasoaHus. 2025. Ne 4. C. 643-657.
https://doi.org/10.32744/pse.2025.4.42

Moctynuna: 24.02.2024 | OpobpeHa: 19.04.2025 | Ony6nukosaHa: 31.08.2025

OPEN

@ @ JNnueHsus «C ykasaHuem aBTopcTa — C COXpaHeHueM ycrnosuiny. [o3sonsieT nepepabatbiBaTh, UCMPaBNsAThL U pa3BuBaTh
ACCESS
e NPOW3BEAEHNS MPY YCIIOBNW YKa3aHUsi aBTOPCTBA W NIULIEH3UPOBaHUSI NPOMU3BOAHBIX PaGOT Ha aHAMOMMYHbBIX YCIIOBUSIX.




(‘"n
~8 PSEJOURNAL.WORDPRESS.COM

SCIENTIFIC ARTICLE |

Development of digital literacy of teachers when
designing plots of text games using neural network
tools in the context of additional professional education

E. V. SOBOLEVA, T. N. SUVOROVA, T. V. MASHAROVA, V. V. UTEMOV

ABSTRACT

The problem and the aim of the study. Digital literacy of the teacher implies that a specialist has a formed system
of basic knowledge, skills and attitudes in the field of using digital technologies to search for information, prepare
didactic materials, design electronic resources, and personalize learning. Interactive services, gamification tools,
neural networks, etc. are actively used to ensure appropriate training and develop the necessary personal qualities of
teaching staff in additional professional education. The aim of the study is to identify the features of the development
of digital literacy of teachers when designing plots for text games using neural network tools in the context of additional
professional education.

Research methods. Indicators of digital literacy of the teacher: information, computer, communication, media literacy
and attitude to technology. The experiment was conducted in the Institute for Education Development of the Kirov
Region (Russian Federation). The study involved 350 participants. Software: dialogue simulators, neural networks for
text generation (NiceBot, NeuroTexter); web applications (Porfiryevich, GamioAl, Twine). The digital literacy level was
assessed using the questionnaire materials of the National Agency for Financial Research and the questions of the
author's test. In statistical data processing, the Pearson's chi-squared test was used.

Results. The article describes the system of work with students of the experimental group on designing plots of text
games using neural network tools within the framework of the course "Digital educational environment: new competences
of the teacher". The peculiarity of the proposed interaction option is the transition from practical activities with dialogue
simulators which simulate automatic text generation to writing plots using game applications based on artificial
intelligence. Statistically significant differences in the qualitative changes that occurred in the pedagogical system were
revealed (x2 = 8.204, p < 0.05).

Conclusion. The features of the activity that provide additional conditions for the development of digital literacy of
teachers are formulated: new experience in the use of neural networks and gamification services, the use of digital
tools for modeling an original game space, changing the roles of participants in information interaction, an adaptive
development process, etc.
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INTRODUCTION

In the materials of OECD Digital Economy Outlook 2024, international analysts consider a
number of issues, including privacy in immersive technologies (e.g. virtual reality); the future of
wireless communications and the growth of negative online behavior that affects the mental health
of participants in online interactions [1]. This list of components of the digital landscape assumes,
according to the conclusions of J. Fliller et al., the presence of a certain level of the following
competences in members of modern society [2]: knowledge of the capabilities of the Internet, the
ability to quickly search for information, the ability to understand the interface of a new gadget, the
ability to create a news feed, etc.

The UNESCO Incheon Declaration outlines guidelines concerning the development of functional
literacy and numeracy skills [3]. Experts from the National Agency for Financial Research (hereinafter
referred to as NAFI) determine that in developed countries the fact of employment becomes
impossible without the proper level of digital literacy, including the teacher. Not to mention the fact
that, according to the authors' conclusions, digital literacy is the foundation for the development of
professional ICT competences [4].

Analysts from the Organization for Economic Cooperation and Development (hereinafter referred
to as OECD) note the following fact: in order the benefits of AI become more widespread, the
rate of distribution must be maintained at all levels of the education system [1]. According to the
conclusions of E. A. Mamaeva et al., the development of digital competences in the coming years will
be determined by the degree of popularization of the latest technologies in society; holding events
dedicated to cyber literacy, digital security; and the development of digital creative industries [5].
Their ideas are supported by E. V. Soboleva et al., who note that the use of innovative tools in the
training of teachers will provide additional conditions for the formation of digital literacy of sought-
after specialists of the future. The authors propose using gamification resources for these purposes
(development of game mechanics, implementation of the game world in a software environment) [6].

A special role in terms of developing professional digital competences is given to existing teachers.
H. H. R. Martins et al. highlight the following factors leading to changes in the role of the teacher [7]:
transformation of the content of teachers' activities; mastering new forms and technologies; instilling
responsibility for preparing a person for life in the conditions of an uncertain future; the need to
promptly respond to the challenges of the time; organization of joint activities and project work. The
scientists conclude that it is necessary to pay close attention to: changing the systems and programs
for training teachers; increasing the need for continuous self-education of digital school mentors in
the new conditions. According to G. N. Tuguskina et al., additional professional education (hereinafter
- APE) can be a system, which includes the requirements of the external environment, personal
factors of motivation for learning, learning outcomes and options for their application by individuals in
order to maintain professional status and expand opportunities for increasing competitiveness in the
labor market [8]. So, let's formulate the key factors:

1) the need to solve new problems of ensuring digital security, the emergence of a large humber
of working tools based on AI, the development of creative industries determine the emergence of
high requirements for the level of digital literacy of the professional of the future. Like a person of
any other profession, the teacher must have digital literacy;

2) gamification technology, artificial intelligence open up new opportunities and formats of
activities for the teacher in terms of the formation of high-demand competences of members of the
digital society, including self-education;

3) the expansion of teachers' ideas about the possibilities of new technologies can be realized in
the context of APE.

However, the most actively developing and methodically developed aspect at the moment is the
implementation of gamification technology, AR and VR, artificial intelligence (in particular, neural
networks) when training of future teachers. The following hypothesis is put forward in the work:
the use of generative services in the system of APE of teachers will contribute to the development
of their digital literacy if neural network tools are actively used in designing plots of text games for
didactic purposes.
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The aim of the work is to identify and substantiate the features of the development of digital
literacy of teachers when designing plots of text games using neural network tools in the context of
additional professional education.

Research objectives:
1) to clarify the content and to identify aspects (indicators) of digital literacy of teachers;

2) to determine the capabilities of generative neural networks, the use of which will provide
resources for the development of digital literacy of teachers in the context of additional professional
education;

2) to identify and justify pedagogical conditions that contribute to the development of digital
literacy of teachers when designing plots for text games for didactic purposes;

3) to experimentally test the effectiveness of the proposed system of work in the context of
additional professional education.

MATERIALS AND METHODS

In the presented study, digital literacy of the teacher is understood as a system of basic
knowledge, skills and attitudes in the field of everyday use of digital technologies. It is the same
system as that of specialists in other professions. Aspects (indicators) of digital literacy of the
teacher: information, computer, communicative literacy, media literacy and attitude to technology.
Each of them is assessed in three manifestations: cognitive (knowledge), technical (skills) and ethical
(attitudes). Designing plots of text games using neural network resources to develop digital literacy
of teachers was implemented on the basis of the Kirov Regional State Educational Autonomous
Institution of Additional Professional Education - "Institute for Education Development of the
Kirov Region" (hereinafter — IED KR) with the support of technical specialists of the Department of
Digital Technologies in Education. Experimental work was organized within the framework of extra-
budgetary advanced training courses: "Digital educational environment: new competences of the
teacher"; "Organization of a modern lesson using digital content".

Holding form - offline. Listeners — teaching staff of educational organizations of Kirov and the
Kirov region in the amount of 350 people. Course duration — 596. Average age - 38 years of age.
64% are women and 36% are men. This feature of the sample is due to the specifics of the teaching
profession. The largest group of listeners in terms of numbers are teachers of rural schools (43%),
urban schools — 27% of all participants. Teachers of secondary vocational education — 20% of the
participants. The rest are teachers of higher education. The following software tools were used to
design plots for text games at different stages of work:

1) the simulator "Privet" from the "Robotlandia" course and its analogue "Skazka" from "Azbuka
Robotlandia";

2) neural networks for writing texts: NiceBot (https://nicebot.ru/), NeuroTexter (https://neuro-
texter.ru/);

3) applications for creating text adventures (stories, quests) with artificial intelligence: Porfiryevich
(https://porfirevich.ru/), GamioAl (https://gamio.ru/);

4) Twine (https://twine.ru.uptodown.com/windows) is a free program for creating interactive
literature.

Selection criteria: target audience; service functionality; a possibility to use the game plot in the
educational process; technical difficulties of authorization or installation on a computer; a possibility
to join the game of other users. The author's methodology for determining the level of digital literacy
of teachers is based on survey materials developed by NAFI analysts. When assessing each of the 5
components (listed earlier), 3 questions were used in the original version from NAFI. During testing,
each listener was asked to answer 15 dichotomous questions presented in the form of opposed
pairs of statements describing (1) knowledge, (2) skills and (3) attitudes in relation to the five main
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dimensions of the digital environment: (1) information (content), (2) computer technologies, (3)
media, (4) communications, (5) innovation. All 15 indicators corresponding to the interview questions
are assigned the same weighting factors.

For each of the five dimensions of digital literacy, teachers were offered six judgments (three correct
and three incorrect). Total 6*5=30 judgments (15 pairs). An example of a dichotomous judgment: "I
try to keep up with technological innovations, I follow trends in technology / I have little interest in
trends and innovations in technology". For a correct answer in the author's methodology, 1 point was
given. That is, for the first 5 blocks, the listener could get the maximum of 15 points. Additionally,
the 6th block of questions about the use of generation services when writing texts for the plot of a
didactic game was added. Examples of questions are in the "Research Results" section. We get 6*6
= 36 judgments (18 pairs). The assessment rules were the same as in the previous five blocks. The
maximum value for the entire questionnaire is 18 points. So, the levels of digital literacy of teachers
were determined by the following rule: "high" (from 15 to 18 points), "average" (from 8 to 14 points)
and "low" (from 0 to 7 points). In statistical data processing, the Pearson's chi-squared test was used.

LITERATURE REVIEW

The first volume of OECD Digital Economy Outlook 2024 notes that the information and
communication technology sector is a key driver of global growth [1]. The UNESCO Incheon
Declaration notes the necessity to [3]: develop and/or implement national teacher policies and
improve teacher training programmes to increase the supply of qualified and motivated teachers;
improve national education policies and plans to promote access to equitable and quality care and
education through a whole-system approach and promote lifelong learning.

G. I. Abdrakhmanova, S. A. Vasilkovsky, K. O. Vishnevsky, who are members of a group of
scientists from the National Research University Higher School of Economics, when analyzing
the essence of digital technologies and the possibilities of their application in the coordinates
of the industrial landscape of Russia, formulate and substantiate the following provisions [9]:
the ICT profile of a country is important for indicators of national sustainability; there are many
different ICT profiles that can lead to high or low indicators of sustainability (social, economic or
environmental) at the national level.

J. Flller et al. note that the end of the twentieth century was characterized by the transition of
society to a post-industrial or information space. IT technologies are being introduced into almost
all areas of society [2]. It is expected that the influence of AI (including neural networks) will be no
less large-scale than the influence of the Internet and digital transformation. In addition, in the near
future, a new generation of specialists who are accustomed to receiving information from digital
channels will manage political, economic, business, and social sphere [10]. In this regard, the role
and importance of the teacher as a mentor in the digital educational space is increasing. S. Khahro,
Y. Javed note that the technological society of the future set the task for universities to improve their
educational processes [11]. Especially in relation to how new technologies can help self-education
and self-development. According to the authors' conclusions, teachers should have methods and tools
that can make the educational process in the digital environment interactive and exciting. Teachers
should be capable of information cooperation and professional motivation of others. According to the
conclusions of D. Dancsa et al., students should have a choice in which tools they can use to acquire
knowledge and demonstrate it in accordance with their interests and abilities. At the same time, the
use of innovative technologies and digital tools should not only be exciting, effective and appropriate,
but also form students' responsibility for the choice and use of a digital tool [12].

The UNESCO Regional Office for the Gulf States and Yemen, in collaboration with the Qatar
National Committee, the Qatar Ministry of Education and Higher Education and the Media Institute,
UNESCO Institute for Information Technologies in Education, organized a National Meeting on Media
and Information Literacy in Doha. Participants, sharing experiences and best practices in the field of
media and information literacy, put forward ideas such as [13]: improve understanding of the system
of formation of this type of literacy, identify areas that need priority support, develop appropriate
action plans; specific measures to counter the spread of online disinformation and hate speech;
create a safe digital environment by means of innovative technologies (including artificial intelligence,
gamification, mobile systems, etc.).
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A. Glukhov, O. Kameneva, I. Solomina note that the transition to distance learning during the
pandemic revealed a low level of digital literacy among teachers [14]. This factor, according to the
authors, hinders the effective use of innovative online services for organizing the didactic process.
Scientists focus on such circumstances as: insufficient development of criteria and indicators of
digital literacy among teachers; lack of an appropriate monitoring system. A. Glukhov, O. Kameneva,
I. Solomina also analyze approaches of foreign and Russian researchers to defining the content of the
concept of digital literacy as a guideline for the digital transformation of the education system. Based
on the self-assessment of teachers of the Siberian Federal District, the authors identify deficits in
their digital training for organizing distance learning.

Digital literacy, according to the conclusions of H. H. R. Martins et al., should be considered: from
the position of importance for ensuring productive human life in the digital world; from the position of
including digital tools in professional activities and ensuring the effectiveness of educational results.
The authors also note that the reasonable use of information and communication technologies
is an integral attribute for improving the quality of training of future teachers. This is due to the
fact that knowledge of ICT helps the teacher feel comfortable in new socio-economic conditions.

The educational institution, in turn, gets the opportunity to switch to the mode of functioning and
development as an open educational system [15]. L. Ledn, R. Corbeil, M. Corbeil present a version
of a diagnostic tool for digital literacy of the teacher [16]. They are developing a system for assessing
digital literacy of preschool teachers. The solution they propose evaluates such parameters as
creativity, consistency, structure in the teacher's work, completeness of presentation of material,
knowledge of assessment methods and group work, and the use of innovative technologies. M.
Dogan, K. Tuncger, H. Arslan determine that digital didactics is a branch of pedagogy that organizes
learning in the digital environment [17]. The new learning environment, according to the findings

of V. Seevaratnam, D. Gannaway, J. Lodge, involves the use of digital technologies to improve the
quality of learning and activate cognition. This study emphasizes the importance of developing digital
pedagogical competence in teachers. The latter includes a consistent assessment and development
of their attitudes, knowledge and skills in relation to planning and conducting theoretical training
using ICT [18]. According to the findings of E. V. Soboleva et al., the role of the teacher in the digital
educational space is expanding [6]. The teacher tries on many different roles: a methodologist and
developer of digital teaching aids (including interactive novels, text quests, etc.); an organizer of the
curriculum; a specialist in project activities; a tutor.

M. Calza-Perez et al. define the specific didactic potential of project activities in the development
of game spaces (game mechanics, plot, software implementation): activation of knowledge, taking
into account the peculiarities of thinking of modern users, development of thinking (creative, critical,
systemic, etc.), the opportunity to study fundamental theoretical material in an interactive form of
interaction and partnership [19]. M. Sofwan et al. note the need for special training of teachers to
use game mechanics in their professional activities [20].

S. N. Dvoryatkina, S. V. Shcherbatykh, A. M. Lopukhin prove the lack of study of the issues of
symbiosis of game and didactic technologies in mastering complex theoretical knowledge, the need
to search for effective technologies to find out their influence on the development of the student, the
formation of a modern style of thinking [21]. Moreover, the educational process itself using neural
networks brings a completely different experience for each person [22]. N. Omrani et al. note that
artificial intelligence allows changing the approach to learning and increasing the involvement of
students [23]. The possibility of using neural networks in didactics is also justified by the fact that,
according to the research of J. Chatterjee, M. Damle, A. Aslekar, people trust digital sources [24].

At the same time, when making a decision, they often rely on the popularity of the resource (for
example, social networks or programmer sites), and not on the scientific nature of the information
presented [25]. S. Makeleni, B. Mutongoza, A. Linake recognize the following didactic capabilities
of ChatGPT [26]: the ability to generate responses that imitate human ones; to remember previous
search queries; to independently study by analyzing user messages; to understand and answer a
wide range of questions and tasks; to create texts with creative content, imitating the author's style
of presentation; to translate text into different languages, etc.

M. Bijou, A. Elmoutaouakkil determine that the synergy between artificial intelligence and
computer programming is becoming increasingly transformative. This opens the way to a new level
in software development [27]. M. Rocha, P. Doyle note that the inadequacy of the use of gaming
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technologies based on software and hardware for improving the qualifications of teachers is mainly
due to [28]: lack of professional knowledge of interactive technologies, their purpose, specifics and
principles of development and implementation; ignorance of methods of psychological support for
players; inability to project a "communicative field", lack of mastery of creative techniques and low
skills in creating the game, misunderstanding of the importance of the educational effectiveness of
gaming technologies.

T. Serebryakova et al. conclude that a significant trend in the development of additional
professional education is its “turn” to a specific person to meet updated educational needs [29].
For example: greater emphasis on user activity; transition from widespread open-access online
educational platforms to elective courses; increase in the volume of data and analysis; widespread
use of mobile devices and gaming applications, etc. According to the conclusions of A. Onal, one
of the strategic directions of any country should be the formation of an effective education system
focused on the use of modern technologies and tools in the process of training and retraining
(certification) of teachers [30].

Thus, neural networks and gamification services have a powerful didactic potential in terms of
developing digital literacy in modern society and training high-demand professionals of the future.
The practical application of these services and technologies by teachers requires not only a deep
understanding of digital tools and resources, but also an understanding of how to effectively use
them to promote learning (and self-learning) based on digital pedagogy. Thus, the introduction of
courses on developing digital literacy for teachers using neural networks and gamification elements
into the program of additional pedagogical education is of particular importance.

RESEARCH PROGRAM

The main aim of the experiment is to verify that practical activities on designing the plot of text
games using neural network resources within the framework of additional professional education
will provide effective conditions for the development of digital literacy of teachers. At the first
stage, the analysis of the significance of the problem of developing digital literacy (and the teacher,
in particular) in modern society was made. It was substantiated that the digital literacy of the
teacher (teacher, mentor, tutor, educator, and psychologist) is the foundation for the development of
professional competences. It was clarified that all over the world, the presence of developed digital
literacy is an important condition for employment.

The areas of professional activities where a digital school mentor will be able to use the acquired
skills to develop digital literacy of students were identified. The analysis of software tools (simulators,
applications, web services) with the resources to implement the research objectives was also
conducted. It was revealed and substantiated that simulators for working with dialog boxes ("Privet",
"Skazka"), neural networks for writing texts (NiceBot, NeuroTexer), applications for creating text
adventures (stories, quests) with artificial intelligence (Porfiryevich, GamioAI) have significant
potential. The Twine application for creating interactive literature using links (transitions) between
dialogues (plot situations) was separately considered. Next, the content of various methodological
solutions for assessing the digital literacy of the teacher was studied:

- the Digital Citizen system is a professional platform for testing and improving the level of
digital literacy. An individual learning path is built based on the diagnostics of digital competences.
Disadvantage in the context of the study: the lack of a clear explanation in the public domain — which
question tests this or that aspect of digital literacy. In addition, the presence of 64 questions in the
test assumes significant time resources;

- the conceptual model for measuring digital literacy as a multicomponent latent construct.
Unfortunately, the testing of the measurement tool was carried out only for schoolchildren;

- the methodology for determining the level of digital literacy, presented by NAFI analysts
based on the calculation of the integral index for a set of five indicators (information, computer
technology, media, communications, innovation) in three dimensions (knowledge, skills, attitudes).
Its advantages - the methodology was tested on a large number of participants who are teachers, it
has a clear procedure for evaluation and interpretation.
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Since the presented study involves an in-depth study of neural networks for writing texts for
game plots by teachers, it was decided to modify the NAFI methodology (described in "Materials and
Methods"). The author's testing contains 6 blocks of 6 dichotomous questions each. Using the test,
all respondents who made up the general sample were divided into the experimental and the control
group. Each group included 75 students. The general sample included all teachers who took part in
IED KR advanced training courses ("Organization of a modern lesson using digital content"”, "Digital
educational environment: new teacher competences"). All students were aware of the experiment.
Their participation was voluntary. The classes were conducted by one teacher - E. V. Soboleva.

All services and applications were tested in advance at the Institute. Independent work was also
provided: studying additional tools, selecting material for the plot of a text game, testing and
debugging, checking the functionality of the game and its purpose during information interaction with
students of city schools.

At the second stage, participants studied course materials according to the work programs
approved in IED KR.

At the third stage of the study, pedagogical conditions that contribute to the development of digital
literacy of teachers when designing the plot of text games using neural network resources within the
framework of additional professional education were identified.

RESEARCH RESULTS

This study is based on the UN definition, according to which "digital literacy is the ability to safely
and appropriately manage, understand, integrate, exchange, evaluate, create and access information
using digital devices and network technologies to participate in economic and social life" [1]. The
works devoted to identifying the didactic potential of gamification technology and generative neural
networks, in particular, for training students of pedagogical specialties; determining the stages
and features of designing text games were studied. It was revealed that an important factor in the
success of a didactic game project is the creation of an original plot with simple and understandable
mechanics. To simplify this task, game developers actively resort to "collaboration" with neural
networks to generate content. A text game for educational purposes is a type of computer game in
which information interaction with the player, during which educational information is received, is
carried out through text messages. The plot of a text game is a chain of events that are united by
motivated connections. It implies interactive action of players, subordinated to a certain structure
of the narrative. A neural network for writing texts is a service that can compose texts on various
topics, transform a long article into audio and vice versa, support a dialogue (exchange of text
messages) and have other functionality. In the study, neural networks for generating text are used to
write a plot of a game for educational purposes.

The following sequence of themes was chosen when drawing up the plan for the course "Digital
educational environment: new teacher competences": "New digital technologies: problems and
prospects”, "Fundamentals of ensuring information security in an educational organization”,
"Selection and use of cloud storage", "Digital tools and services in professional activities of the
teacher" (artificial intelligence, gamification tools, interactive simulators, etc.). Practical activities
involved creating interactive training sessions; developing cartoon, animation, illustrative content for
conducting lessons. Teachers could demonstrate and apply the resulting projects in the classes when
studying "Organization of a modern lesson using digital content".

Let us describe the logic of the course in the APE system. The first block of classes is studying the
simulator "Privet", which is a part of "Robotlandia", and its analogue "Skazka" - a part of "Azbuka
Robotlandia". They are used to create a branching story in the Twine program. Purpose: the teacher
can use the constructor "Skazka" as part of courses in information culture, literature or foreign
language to stimulate the student's creativity with the help of an unusual, exciting activity. The
simulator "Privet" is designed for working with dialog boxes. It helps to form the skill of working
with a keyboard, develop the culture of information communication. Work in the simulator is in the
"question-answer" mode. Students answer the questions asked by the computer. The result of the
survey is an interesting story composed by the computer based on the answers. Such work does not
cause difficulties for users, since the form of the question indicates the form of the future answer.
The message "I don't know this word" appears if a word that is not included in the range of expected
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answers is entered to a question that requires an exact answer. Value of the work done: the teacher
understands that only at first glance does the program demonstrate creativity, similar to human
fantasy (it makes up fairy tales). In fact, a person makes plans and rewrites them in the form of
algorithms for the computer. The computer, without thinking, follows the given instructions.

The logical conclusion was work in the Twine program. Designing in the program requires minimal
effort, it is necessary to write texts and connect them with transitions. Its functionality consists of
a very simple block diagram, between the blocks hyperlinks can be made. It is convenient to see: if
all the nodes are connected by transitions; if the intended choice was implemented or not; if all the
ideas have a logical conclusion.

But transitions can't be drawn in a graphic diagram. Nodes can be created and only then it is
possible to type special commands in them. These commands will create transitions to the desired
nodes. As a result, you get a ready-made game in "*.html" format. It can be immediately launched in
the browser. The program can be customized by the user. It is possible to change the background, add
music, modify fonts, etc. The speed of developing a text quest in this tool is limited only by the speed
of the user in creating the text itself. There are limitations: the program is created only for text games.
The program is not suitable for developing "serious" games. This application can be downloaded from
the website. No authorization is required to download. The whole group of students implemented one
branching plot according to the teacher's instructions — "In the land of unlearned lessons".

The second block of classes. Studying neural networks for writing texts: NiceBot (https://nicebot.
ru/), NeuroTexter (https://neuro-texter.ru/). For example, the functionality of the latter offers to
make an automatic continuation, expansion, rewrite, reduction of the text and export. NiceBot offers
similar capabilities. Then the participants were given the task of writing the text of a fairy tale on any
topic based on their professional activities. For example, "From the life of triangles", "In the world of

professions of the future", "How a molecule flew into augmented reality"”, "Somewhere in cyberspace",
etc. The advantages and disadvantages of each were noted. For example, for NeuroTexter:

- advantages: clear and convenient sidebar; fast and competent writing of texts; the possibility
to rewrite certain paragraphs; high-quality and understanding technical support; smart chatbots that
can consult at any time, ergonomic design; free tariff for 3 days;

- disadvantages: Neurotexter can generate text that does not correspond to reality or is false; the
quality of the generated text may be uneven and not always meet expectations.

The third block of classes is the study of the application for creating text adventures (stories,
quests) with artificial intelligence: Porfiryevich (https://porfirevich.ru/), GamioAl (https://gamio.
ru/). The neural network for creating texts "Porfiryevich" generates meaningful (in most cases)
texts from several words or sentences. The writing and interface language is Russian. If the result is
not satisfactory, it is needed to click on the "Options” button. "Porfiryevich" will give an alternative
version. The user can choose possible paths of neurothought development indefinitely: click until the
network gives the option that best suits the didactic goal.

In the advanced settings, the user can change the number of auto-completed words (from one
word to sixty), turn on auto-completion and change its delay. The neural network is completely free.
An example of work with a folk tale is: the participants decided to start testing the capabilities of the
neurowriter with two words that open many (if not almost all) Russian folk tales. In the dialog box,
the participants wrote "Once upon a time". They clicked the "Add" button and received the result. For
example, "Once upon a time there lived a prince and a princess, and everything was fine until a black
sorcerer came". Most of the fairy tales turned out to be meaningful, sad and logic.

Then the participants suggested that the neural network continue the "Tale of the fisherman and
the fish" by A. S. Pushkin, which is known to everyone. "Porfiryevich", unfortunately, removed the
conflict from the plot. According to the neural network, the old man simply asked the old woman to
learn how to fish on her own, she went and learned.

Conclusion: "Porfiryevich" is a neural network capable of completing the text of the game plot.
However, it is necessary to experiment for a long time with the provided models to obtain a relevant
result. The neural network supplements the text in Russian, offering interesting and funny options for
the further development of the story.
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Gamio Al is a non-linear text adventure. The user decides what the character will say and do.
The artificial intelligence will generate responses from other characters, describing the events in the
game. The designed game is a text quest, but without a prepared script. The artificial intelligence
responds to the user's actions, describing what is happening inside the worlds.

Step 1. Registration. Go to the website gamio.ru and go through the registration procedure.

Step 2. Creating a world. Click on the "New game" button. Enter a story. It can have a cliffhanger,
which AI will complement. Click on the second button to automatically complement the story.

Step 3. The game itself. If you do not like the result, you can regenerate it. For example, the story
"In the world of right isosceles triangle, a new character appeared - an equilateral triangle. Who were
its parents and what are its properties?". An example of a plot from a neural network: "An equilateral
triangle is a world where each of the three points has the same characteristics: this can be anything
from physical data to social status or intelligence level. The parents of this world are two unique
ones, each with their own unique ability - the so-called "prototype". The first parent has the ability
to imitate others with diligent study of other people for self-development; the second is immersed in
studying the environment and adapting to changes in the environment". The user can freely change
the story. Just click on any fragment of text and edit it.

Conclusion: Gamio is not yet a finished project. It receives stable updates and new features.

Thus, in each of the presented gaming services based on neural networks, it is possible to create:
descriptions of events happening to the player (context); explanations of certain plot twists; scenario
(dialogues and other elements of the game world); detailing of objects, mechanics and locations of
the created worlds.

The participants of the control group studied all the topics of the specified classes, according to the
course work programs. However, they were not involved in targeted work on designing plots for text
games using neural networks. An example of a story fragment that the participants of the control
group implemented in Twine: "One day from Lyoka's summer vacation".

The first script with a transition: "Summer. A wonderful time for new adventures and
acquaintances. Jack, who came to visit his grandmother in the village for the summer vacation,
thinks so too. Next".

The second script: "Early in the morning, Lyoka woke up because the sun's rays crept into the
room and everything was illuminated by sunlight. After waking up it was clear that the weather would
be wonderful (play on behalf of the boy). Next".

The third script with transitions: "You left the room. Headed to the kitchen for a wonderful smell.
Grandma left two types of breakfast on the table. Which one will you eat? But remember that
porridge gives more energy...:

- porridge
- sandwich". Etc.

At the fixing stage of the experiment, testing was carried out according to the method described
above. Here is an example of the author's question to measure the category "information" and
identify the level of knowledge: "If the neural network does not have enough information to
write the text of the game plot, it can make it up" / "If the neural network does not have enough
information to write the text of the game plot, it will formulate an additional request to the user or
issue an error message".

An example of the author's question to measure attitudes in the category "information":

1. The data entered by the user is saved and used to train the neural network. It is worth avoiding
specifying confidential information: personal phone numbers and email addresses, corporate
information, etc. It is recommended to provide only the data, the leakage of which will be critical to it.

2. The data entered by the user is not saved in the virtual space of the game. Therefore, when
training the neural network, you should specify the correct personal phone numbers and email
addresses.
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An example of the author's question to measure skills in the “information” category:

1. The Gamio Al developer trained own neural network in Russian, without limiting it with moral
standards and artificial restrictions.

2. The Gamio Al service does not support writing texts in Russian. Additional tools must be
installed.

High level of digital literacy - the teacher actively and reasonably uses information search and
processing tools, neural networks to generate plots for didactic text games in the digital space. The
specialist knows and correctly applies methods of safe information exchange with other people in the
game space supported by artificial intelligence. The user can generate content for the plot of a text
adventure and knows how to use it in the educational process. The teacher has skills necessary to
register in the application (program, service), install the necessary additional tools, and join other
users to information interaction.

Average level of digital literacy - the teacher actively, but not always reasonably, uses information
search and processing tools, neural networks to generate plots for text games of didactic purpose in
the digital space. The specialist does not know all the ways of safe information exchange with other
people in the game space supported by artificial intelligence. Does not think about their correct use.
The user knows how to generate content for the plot of a text adventure and knows how to use it in
the educational process. The teacher has the skills necessary to register in the application (program,
service). But has difficulties installing the necessary additional tools and connecting other users to
information interaction.

Low level of digital literacy - the teacher does not strive to actively and reasonably apply the
means of searching and processing information, neural networks for generating plots of text games
for didactic purposes in the digital space. The specialist knows only the basic methods of safely
exchanging information with other people in the game space supported by artificial intelligence,
does not think about their correct use. The user makes technical and substantive (according to the
game plot) errors when generating the adventure text. Designed games cannot always be used in
the didactic process. The teacher seeks help from technical specialists to register in the application
(program, service), install the necessary additional tools, and join other users to the information
interaction. Table 1 shows the results of measuring the level of digital literacy of teachers before and
after the practice of designing plots for text games.

For a = 0,05, x 2crit is equal to 5.991. It was determined that x obs.1< x crit (0.038 < 5.991),
and x2 obs.2> X2 crit (8.204>5.991). Therefore, the difference in the levels of digital literacy for the
experimental and control groups of listeners can be considered non-random.

Table 1

Results of the impact of involving students in the activity of writing plots for text games
using neural networks

Groups
Level Experimental (175 course participants) Control (175 course participants)
Before the experiment After the experiment Before the experiment After the experiment
High 34 (9%) 70 (35%) 35 (9%) 45 (15%)
Average 119 (38%) 88 (44%) 119(41%) 111 (38%)
Low 22 (53%) 17 (21%) 21 (50%) 19 (47%)

Let's analyze the changes in the training levels:

1. In the experimental group, the greatest dynamics occurred at the “High” level. The
corresponding value increased by 20.6% (36 participants). In the control group, the increase in level
was less (5.7% or 10 participants).
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2. In the experimental group, the number of participants whose level was “average” decreased by
17.7% (31 participants). In the control group: it decreased by 4.6% (8 participants).

3. In both groups there was a decrease in the number of participants who have “low” level: in the
experimental group — by 2.9% (5 participants), in the control group - by 1.1% (2 participants).

DISCUSSION

The distribution and subsequent change in the levels of digital literacy development presented
in the previous paragraph, in our opinion, are caused by the following factors: increased interest of
teachers in practical work with gamification and neural network services; independence in choosing
the content for game plots; active communication in the virtual environment and feedback from
artificial intelligence; the initial level of professional training of teachers; openness to new knowledge,
communications and changes.

The results obtained correspond to the guidelines and objectives proclaimed in the materials
of OECD Digital Economy Outlook 2024, in the UNESCO Incheon Declaration, in the reports of the
National Agency for Financial Research, in particular, to the use of digital technologies to support
continuous learning (lifelong learning). The conclusions formulated by the authors develop the ideas:
E. A. Mamaeva et al. on the organization of project activities for the design of didactic chatbots to
improve the quality of training of specialists in the digital society [5]; M. Calza-Perez et al. on the
potential of gamification tools in the training of teachers [19].

The identified pedagogical conditions that contribute to the effective use of neural networks for
designing game plots in the context of the development of digital literacy can be considered as
motivation factors, options for the use of new tools by teachers in order to maintain their professional
status and expand the possibilities of increasing competitiveness in the labor market. In other words,
they are a concretization of the provisions of the studies of G. N. Tuguskina et al. on the importance
of APE for the personal development of the teacher [8]. As an option for developing the research,
the following can be noted: identification of the didactic potential of services for generating sound,
images, 3D for developing games in the context of additional education.

CONCLUSION

Digital literacy is not a property and is not acquired spontaneously. It is a system of knowledge,
skills and attitudes necessary for life in the digital society. Improving the professional skills of
the modern teacher, the teacher of the digital future, is impossible without the development and
transformation of the system of APE. In particular, one of the results of the study is the clarification
of the characteristic features of APE that support the inclusion of gaming services based on neural
networks: the prevalence of the adaptive nature of development; the availability of resources for the
formation of skills for self-education and self-development; the availability of resources to change the
role of the teacher to the role of the student; enrichment of the information space of interaction. The
described system of practical activities of teachers on designing plots for text games based on neural
networks has the following didactic potential in relation to each aspect of digital literacy:

* information aspect - participants got an idea of new digital tools; gained experience in
searching for information using different resources, assessing its benefits and harm;

* computer aspect - participants studied new technical solutions, principles of their interaction,
goals of their didactic use;

* communicative aspect - participants realized the existence of special ethics and norms of
communication in the digital environment, the difference between digital communications and
real communication;

* media literacy — working with services contributed to understanding the diversity of
information sources; the need for mandatory verification of reliability of the data received;
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e attitude to technology - working with services contributed to understanding technological
trends, gaining experience working with new digital tools, understanding the benefits of
technological innovations both for the development of society and for the person.

However, there are also objective limitations (pedagogical conditions) that should be taken into
account when organizing the described system of work:

* use of outdated information and substitution of facts. When using neural networks for study/
work, it is mandatory to double-check the reliability of the messages received;

e caution with information. It is recommended to provide only those data, the leakage of which
will be not critical;

* understanding the fact that the neural network is an assistant, but not a complete replacement
for a person and intellectual work.

The obtained results of the study are planned to be used to improve the system of additional
professional education of the Institute for Education Development of the Kirov Region, taking into
account the emergence of new didactic tools.
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UccnefoBaHvs, BU3yanusaums

YTémoB B. B.: pecypcbl, npoBeaeHne nccrnegoBaHus,

aQMUHMCTPUPOBaHWE NPOoeKTa
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