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Abstract — This article investigates the application of
generative artificial intelligence in the education of
prospective primary school educators. The research
highlights the need for educators to have the skills to
work effectively with generative artificial intelligence
for the needs of modern education. The paper presents
a pilot study conducted among second-year students of
Elementary School Pedagogy with a Foreign Language
at Plovdiv University “Paisii Hilendarski”, which
involved the creation of electronic educational resources
using artificial intelligence. The project covers the
generation of animated images with voice-overs and the
production of accompanying teaching materials. The
results of a survey conducted with the students showed
that the task was effective in increasing their skills and
confidence in using generative artificial intelligence to
create e-learning resources. Working with different
digital platforms and integrating them into a common
educational product were cited as major difficulties.
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1. Introduction

Modern society is on the threshold of the Fifth
Industrial Revolution. In a time full of technical
breakthroughs, pedagogical specialists are required to
continuously enrich their methodological palette in
order to be able to prepare individuals ready to
successfully realise themselves in the dynamic labour
market. "The continuous changes in the educational
sphere, the problems and conflict points created in the
implementation of distance learning in an electronic
environment, imply not only the familiarity with these
changes and innovations, but also their thorough
analysis and subsequent implementation in the content
of university training of future educators [12].

The Alpha generation, which is already in school,
and the Beta generation, which is about to enter the
educational system, are characterized by specific
behavioral  traits and learning  processes.
Understanding these characteristics is essential for
teachers in order to provide effective and high-quality
education that meets the needs of today’s students.
“The classroom of the 21st century must include both
the knowledge and teaching experience of the teacher
and modern means and methods of teaching” [3].

In this context, the preparation of future educators
must also include awareness of the transformations in
the labour market caused by artificial intelligence. As
recent studies highlight, students must comprehend
that increasingly repetitive and rote work will
eventually be mechanized and carried out by robots,
artificial intelligence, and automation. However, there
will always be jobs that call for creativity, intellect,
and emotional intelligence [1]. This understanding is
crucial for teachers, who should not only master Al
tools themselves but also be able to guide their
students in developing the human qualities and
competencies that cannot be replaced by machines.

Modern education implies that part of the
preparation of future teachers should include the
acquisition of skills to adapt learning resources to the
individual needs of each student.
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Part of these educational resources are interactive
digital platforms, enabling the visual learning methods
needed to increase student engagement and the
effectiveness of the learning process. This necessitates
the need to "look for innovative methods that would
contribute to a more interesting and result-oriented
learning experience that would become fun and
engaging™ [18]. Itis emphasized that "the educational
system should allow students to be researchers and
innovators to be able to independently investigate
given information, to experiment, to make hypotheses,
to reach necessary conclusions on their own, to try to
solve problems, to work collaboratively and
communicate with each other, to show initiative, to
think critically and to be creative” [19]. In order for
students to develop these skills, their teachers need to
possess them.

2. Theoretical Framework

This section defines key concepts, outlines the
technological characteristics of Al, and examines its
pedagogical potential for enhancing teaching and
learning. By establishing this theoretical basis, the
chapter lays the groundwork for the practical
application of generative Al in teacher education.

2.1. Generative Artificial Intelligence — Definition

Artificial  intelligence stands out as a
groundbreaking innovation in the realm of
technology, marking one of the most significant
inventions of this era [8]. The Oxford Dictionary
defines artificial intelligence as the theory and
advancement of computer systems capable of
executing tasks that traditionally necessitate human
intelligence. These tasks encompass visual perception,
speech recognition, decision-making, and language
translation [8]. The application of artificial
intelligence in education has been studied for several
decades, with dedicated academic societies and
journals established to advance the field [19].

Generative Artificial Intelligence in particular is a
system of algorithms based mainly on machine
learning and deep learning that do not just analyse and
recognise information, but also have the ability to
create new, original products that do not exist in the
source data. For the purpose of its improvement,
“some of the most applicable language models have
been developed, such as OpenAl's GPT and Google's
Palm 2, which process billions of training data
parameters and generate textual output” [22].
Generative Artificial Intelligence has the ability to
constantly "learn” and build upon itself.
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2.2. Pedagogical Possibilities of Generative Al

Today, Al technology is revolutionizing schools
and classrooms as well as making jobs much easier for
educators [10]. It is difficult to list all the advantages
that Generative Artificial Intelligence offers to
support teachers, but among the most commonly used
at the moment are: the possibility of personalized
learning, quick access to resources, the ability to
create interactive content [15], writing worksheets,
tests and exercises, generating lessons, presentations,
images, etc. Moreover, Al can be applied in the
processing of repetitive administrative tasks that save
educators from spending long hours grading and
assessing exams and homework [9]. It is expected that
Al will increasingly be applied to functions such as
automating assessment, supporting teachers through
intelligent assistants, assisting students via lifelong Al
learning companions, adapting materials for students
with special needs, and ultimately freeing the teacher
to focus on high-value tasks such as motivation and
individualized support [11]. At the same time, in the
scientific and research pedagogical community,
negative opinions prevail regarding the role of Al in
education, which underlines the need for a responsible
approach and the definition of precise criteria for its
long-term application [2].

Some of the negative opinions regarding the use of
Al in education stem from several practical and social
concerns. These include the risk of technical failures
affecting student performance (e.g., system crashes
during assignment submission), students’ limited
digital skills that may lead to errors, and the potential
weakening of human interaction and social
relationships. Financial barriers are also an issue, as
the installation, repair, and maintenance of Al systems
can be costly, making them accessible primarily to
well-funded schools. Additional concerns involve the
risk of technology addiction, excessive reliance on Al
for grading and tutoring - which may result in
educational oversights - and a potential decrease in
demand for educators, leading to job insecurity. There
is also the possibility of data loss during technical
repairs [13].

To work effectively with this technology, the
modern teacher needs to understand the principles and
rules for creating and analyzing prompts and queries
that are clear, specific, and fit for purpose. Mastering
these skills is essential, as ultimately Al should
enhance, not replace, human intelligence in the
educational landscape [6].

This study aims to propose a technological option
in which second-year students majoring in Elementary
School Pedagogy with a foreign language are taught
how to use generative artificial intelligence in
elementary school.
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The study was conducted in one month, during the
courses of Electronic Resources for Education and
Methods of Teaching Science and Social Studies. The
object of the research is the application of generative
artificial intelligence in the preparation of future
pedagogical specialists, while the subject of the
research is the methods, techniques, and forms
through which this type of artificial intelligence is
integrated into student training.

One of the compulsory courses for all students in
the field of Primary School Pedagogy with a foreign
language at the Faculty of Education of Plovdiv
University  "Paisii  Hilendarski" is Electronic
Resources for Education.

The curriculum of this discipline stipulates those
successful graduates: By the end of their training,
students will know how to select the most suitable
websites and platforms for creating e-learning content,
as well as what essential qualities make an educational
resource effective and applicable in the learning
process. Students will also be able to design original
digital teaching materials and adapt existing resources
to the specific needs and interests of their pupils. In
addition to developing the ability to choose the most
appropriate type of e-resource to reinforce or assess
particular knowledge and skills, and to determine the
right moment in a lesson to integrate it effectively.

Beyond knowledge and skills, students will also
acquire competences in the meaningful use of
electronic devices such as smartphones, tablets, and
laptops—not only as tools for entertainment, but as
valuable instruments for supporting and enriching the
learning process.

Skills in working with generative artificial
intelligence can be linked to all of these expected
outcomes and therefore working with this technology
is highly relevant to the development of future
educational professionals. One significant factor
influencing educators’ acceptance of Al is their level
of self-efficacy and understanding. Research findings
indicate that “teachers with a more realistic
understanding of Al perceived more benefits and
fewer concerns, and ultimately reported more trust”
[20], [21]. This suggests that in teacher education, the
emphasis should be placed not only on mastering the
tools themselves but also on building confidence and
competence in their use. In this regard, it is
emphasized that “teachers must have this skill called
‘Al literacy.’ It requires knowing what Al is and how
best to deploy it in the classroom.
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There will be a need also for teachers to be trained
specifically on how to properly mobilize Al tools in a
confident and wise manner” [5].

The course of Methods of Teaching Science and
Social Studies aims to prepare students how to plan,
organize, teach and evaluate the learning process. All
these competences are derived from the educational
standards laid by Ministry of Education.

Again, Generative Artificial Intelligence could be
useful for future teachers, as it is of great importance
in teaching that the learning resources are designed in
such a way as to arouse the individual child's interest
in the topics related to the learning content.

The literature indicates that the integration of Al
and machine learning in education has the potential to
personalize and improve student learning experiences,
with systems such as adaptive testing, intelligent
tutoring, learning analytics, and Al-assisted content
creation designed to adapt instruction to the individual
needs of each learner [17]. In this sense, project-based
tasks in teacher training, such as the one implemented
in this study, are crucial for preparing students to
create resources that reflect the diverse abilities and
interests of their future pupils. By engaging with
generative Al, prospective teachers develop not only
technical proficiency but also the pedagogical
awareness required to implement personalization
responsibly and effectively.

As part of the technology model, students are given
a task related specifically to topics in the Social
Studies curriculum. This subject makes a connection
with the subject of native studies in the first and
second grades, as well as with the subjects of history
and civilizations and geography and economics
studied in the upper stages of secondary education. Its
teaching requires the use of engaging, playful
approaches, arousing the curiosity and interest of
pupils, as guiding motives for learning and practice. In
this respect, “Al-driven gamification also increases
the interactivity and fun of learning” [14], which
makes the use of artificial intelligence particularly
suitable for designing tasks that motivate students
through active participation. The assignment is in line
with the competency approach, which "...increasingly
implies intersubject learning with active practically
oriented participation of students in the processes of
education and training. These characteristics of it give
grounds to create and promote pedagogical models
and practices leading to more complete personal
development of students" [4].
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3. Methodology

This section presents the methodological
framework of the study, focusing on the design,
organization, and implementation of a project-based

task aimed at developing future teachers’
competencies in integrating generative artificial
intelligence  into  educational practice.  The

methodology is grounded in an applied, practice-
oriented approach, combining technological skill-
building with pedagogical design. The project engages
students in creating Al-generated educational
resources for the subject Social Studies, following a
structured, step-by-step process. Emphasis is placed
on aligning the use of Al tools with pedagogical
principles, ethical guidelines, and curriculum
objectives. By detailing the activities, technologies,
and assessment criteria, this section outlines the
systematic procedure through which the research was
conducted.

Table 1. Implementation plan

The task used within this study is integrative in
nature and aims to develop skills in both the creation
and use of electronic resources and the planning and
development of learning content in the subject of
Social Studies. The assignment is presented in the
form of a project and is completed individually,
involving several key components: the production of
a short popular science text, the creation of an
animated image, the generation of a synthetic voice
using artificial intelligence and a worksheet. The goal
is to use the created electronic resource to present
scientific information related to a historical person or
event studied in the 3rd or 4th grade curriculum. At
the beginning of the project, students are given
detailed instructions, assessment criteria, and a plan
for completion organized into sequential steps,
presented in Table 1.

Lesson selection and personality generation.

Week Activity in the course "Methods of Activity in the course ""Electronic Resources for
Teaching Science and Social Studies" Education™
Familiarity with the curricula, textbooks and Choosing an image creation platform

First week manuals on Social Studies. Writing prompts.

Image generation.

Second week

Identify expected student outcomes in terms
of knowledge, skills and attitudes related to
the educational resource.

Create a scenario for class work.

Using a platform for voice generation or cloning.

Third week

Prepare worksheets and questions for
discussion with students.

Generate a talking avatar.
Create a worksheet in Canva.

Fourth week

Presentation and discussion of the prepared
methodological developments to the group.
Reflection on the applicability of the resource

Presentation of the finished videos.
Discuss the technical challenges of creating the

in a real learning environment.
Completing a survey.

resource and the possibilities for sharing and using
it.

In carrying out the project, students were
encouraged to experiment with various Al-powered
educational tools, such as content generators, text-to-
speech platforms, and image creation models. These
technologies were selected because they represent
some of the most relevant and practical applications of
artificial intelligence in education today — generating
instructional materials, supporting creativity, and
automating elements of presentation and feedback [7].
The purposeful use of such tools helped students
better understand both the pedagogical potential
and the ethical limitations of generative Al when
designing learning resources for primary education.
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The students are given guidelines on what the
generated images can be, such as: a Thracian soldier,
a pagan priest, a medieval boyar, a warrior, a priest, a
peasant; a renaissance chorbadzhiya, a revolutionary,
ateacher, an explorer, an artisan, a peasant; a diplomat
from the period of the Third Bulgarian Kingdom, a
factory worker, a doctor, a scientist, etc.

In the instructions to the students, special attention
is paid to the ethical aspects in working with artificial
intelligence and the guidelines prepared by the
Ministry of Education of the Republic of Bulgaria for
teachers. These recommendations are consistent with
global concerns regarding data protection, since “Al
technology raises some privacy concerns with the
focus on information ownership.
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The use of Al in education requires the collection
of sensitive information like student academic records
and performance assessment data” [16]. Addressing
such risks requires not only institutional regulation but
also the active role of teachers, as “teachers must
guide students in making an informed decision about
the use of technology for social development and Al,
and also update themselves in the use of Al
technology” [16]. In this regard, some authors
emphasize the importance of creating “an open ethical
framework for implementing Al in educational
settings in ways that empower students and provide
transparency” [11].

The other important condition of the task is that the
image should tell moments from Bulgarian history or
about places from the territory of Bulgaria, which are
included in the curriculum of Social Studies, and the
worksheet should be related to the words of the
animated image and the topic of the curriculum. The
development of the curriculum content should be
linked to several basic pedagogical principles:

» Systematicity and consistency - animations should
relate to previous lessons and build on what has
already been learned.

» Variability - the scenarios of the animations
include the learning content not only of the basic
material, corresponding to the educational
minimum, but also of additional, expanding the
student's curiosity.

» Accessibility - the text is written in a language that
students can understand.

> Interdisciplinary approach - the information from
the educational animation should include cross-
curricular links.

During the hands-on exercises in the Electronic
Resources for Education course, emphasis is placed on
the rules for writing an image prompt. To this end, the
Style + Subject + Setting + Composition + Lighting +
Additional Information pattern is introduced. All parts
of the Prompt are explained in detail with specific
examples.

Students are also introduced to basic rules for
writing prompts, including:

» The prompts are written mainly in English, but can
also be utilized.

» Enough detail is needed to make the prompt clear,
but it is important to avoid being too wordy.

» The more important information should be at the
beginning of the request.

» To use varied and more precise words. Instead of
big for example - huge, gigantic, enormous or
immense.
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» Instead of plural it is better to specify a specific
number. For example: instead of cats - three cats.

» The object is what should be present in the image.
For example: person, character, location, object,
etc.

» The visual means of creating the image are
important. Example of visual means: illustration,
3D rendering, photography, etc.

» Style refers to the artistic style of the image. For

example: impressionist, surrealist, Picasso, etc.

The resolution indicates how detailed the image

should be. For example: highly detailed, sharp

focus, 8K, etc.

Colors control the overall presentation of the

image. For example: colorful, pastel, vintage, etc.

Light has a huge impact on images. For example:

studio lighting, cinematic lighting, etc.

It is possible to combine different concepts to

obtain unique images.

If the model supports negative queries, they can be

used to exclude unwanted items.

Creating good images requires a lot of trial and

error.

A\

vV Vv VYV VYV V

The criteria matrix on which students are assessed
is presented in Table 2 and contains the following
components:

Table 2. Criterion matrix

Criterion Description Points
Contents Correlation between the 2
appearance of the image, the
text that speaks and the
expected outcomes of the
curriculum.
Relevance of the text to 2
didactic principles.
A clear and logically 2
connected scenario.
Created additional tasks to the 2
animation.
Properly defined expected 2
outcomes of the finished
educational resource.
Technical Image quality. 2
performance | A clear and appropriately 2
chosen voice.
Effective use of the selected 2
animation and voice synthesis
platform.
Organisation | Meeting script and animation 2
of work production deadlines.
Presentation of the author's
educational resource. 2
Total points 20

TEM Journal — Volume 15 / Number 2 / 2026.
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4. Results and Discussion

This section describes the procedures used to
collect and analyze data regarding students’
perceptions, experiences, and skill development
throughout the project. To evaluate the effectiveness
of the designed task, a self-assessment questionnaire
was administered to all participants upon completion
of the project. The questionnaire included both closed-
ended and open-ended questions aimed at assessing
cognitive, technical, and pedagogical outcomes, as
well as students’ confidence in applying Generative
Acrtificial Intelligence in educational contexts. By
combining quantitative and qualitative feedback, the
evaluation provided a comprehensive view of the
project’s impact on students’ technological literacy,
pedagogical skills, and attitudes toward innovation in
teaching.

At the end of the project, 34 of the participants
completed a self-assessment questionnaire which
contained the following questions:

1. Did the project assignment help you understand
how to create original e-learning resources using
generative artificial intelligence?

Didn't help me at all

Helped me to a small extent
Helped me moderately
Helped me greatly

2. Have you become more confident using tools to
generate images, convert text to speech and create
animated educational videos?

| don't feel confident at all
¢ |I'm not so sure

» Moderately confident

» Confident

3. Did the project assignment help you develop skills
to create a logically structured scenario based on
the curriculum and a specific lesson?

Did not help me develop such skills

Helped me partially

I developed these skills to some extent

I largely developed skills in writing educational
text

4. Did creating accompanying tasks for the video help
you practice planning content that met the lesson
objectives?

It was not useful to me
Didn't help

It was useful to some extent
It was very useful

5. Do you think the project task is practical and
applicable to your future work as a teacher?

Completely impractical

Rather impractical

Applicable

Practical, applicable and useful

TEM Journal —Volume 15 / Number 2 / 2026.

6. What was the most useful aspect of the project
assignment for you?

Open Response.

7. What difficulties did you encounter and how did
you overcome them?

Open Response.

8. What would you change about the task to make it
more useful and effective?

Open Response.

9. Would you create similar authoring educational
resources as a teacher? If yes, what kind?

Open Response.

On the first question, all respondents (100%, 34
answers) indicated that the project task “helped them
a lot.” This unanimous response suggests that the task
was effective in supporting students’ understanding of
the process of creating educational resources with Al.
A selection of the avatars created by the students are
presented in Figure 1. This finding highlights both the
appropriateness of the methodology and the adequacy
of the tools and instructions provided. In a
scientific didactic context, the findings suggest that
the project approach may contribute to the
development of technological literacy among future
teachers.

b)

Figure 1. Al-generated images created by students using
ChatGPT: a) Bulgarian queen telling the story of the
Second Bulgarian Kingdom; b) Horseman telling the story
of pagan Bulgaria.
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Regarding question two, 20 students indicated
feeling "confident" after the assignment and 14 felt
"moderately confident." As shown, respondents
declared a high degree of confidence, suggesting that
the task was not only comprehensible but also
supported their practical mastery of Al tools.
However, the presence of 14 'moderately confident'
responses indicates the need for more time
or repetitiveness of activities with these tools to
achieve sustained confidence in using them in
pedagogical contexts.

On the third question, 26 respondents indicated
developing skills "to a great extent" and 8 respondents
"somewhat". In other words, more than three quarters
of the respondents declared high development of skills
in structuring learning content. This shows that the
project task was not only technically oriented, but also
successfully integrated pedagogical elements, such as
scenario building. These findings indicate that the
project successfully integrates the development of
technological competencies with  pedagogical
practice.

On the fourth question, 28 of the students indicated
that creating side assignments was "very helpful,” 4
"helped a little,” and 2 "did not help much."” The high
percentage of positive responses is evidence of a
growing competence in didactic planning, which is
one of the most important skills for future teachers.

On the fifth question, 28 respondents rated the task
as "practical, applicable and useful” and 6 as simply
"applicable”. The responses indicate that there is
almost complete consensus that the task is of high
practical value. This confirms its potential to be
applied in a real learning environment. Another
conclusion that can be drawn is that the project may
have educational value and may also encourage
positive attitudes toward innovation and the
integration of technology in the learning process.

Several key conclusions can be drawn from the
responses about the benefits the students themselves
derived from the task.

The analysis of the students’ responses indicates
that they expanded their practical skills through the
use of Al tools — generating videos, images, narration;
the students not only find it easier to create original
educational resources, but there is possibility for
gaining necessary experience in the process of
building a lesson from concept to visualization. Based
on these responses, it is concluded that the designed
task met the meta-objectives of teaching by fostering
creativity, innovation and technological literacy of the
participants.

As difficulties, students mostly share technical
difficulties - software bugs, inability to synchronize
sound and video, difficulty finding a suitable platform.
Some students indicated a need for more prior
instruction.
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The conclusion is that such projects require basic
technical training and assured access to resources.
Methodologically, a stage of technical support and
guidance is appropriate.

In question eight, most students indicated not
changing anything in the assignment. Five
respondents suggested adding options for more
accessible tools and training to improve visualization
(moving avatars, etc.). The high level of satisfaction
indicates a well-balanced and feasible task, with room
for upgrading.

In responses to the last question, all respondents
stated a desire to create similar resources as future
teachers, most often in the humanities at the primary
stage. These responses are evidence that the project
task has a long-term pedagogical effect - stimulating
engagement with innovation and confidence in the
teaching role.

5. Conclusion

This study examined the potential of Generative
Artificial Intelligence as a pedagogical instrument in
the preparation of future primary school teachers.
Through a project-based approach, prospective
educators were introduced to Al tools for creating
visual and audio educational resources, which enabled
them to combine theoretical knowledge with practical
application. The results demonstrated that students
were able to successfully design innovative teaching
materials, improve their digital competencies, and
reflect critically on the role of artificial intelligence in
education.

The significance of these findings lies in the
growing need to prepare future pedagogical
professionals with practical knowledge and skills for
the responsible and effective integration of artificial
intelligence into their work. Through participation in
Al-assisted tasks, the students not only improved their
technical abilities but also developed creativity,
methodological competence, and confidence in
applying digital tools within pedagogical contexts.
These competencies are essential for modern
education, where digital transformation and
innovative teaching methods play a key role in
improving learning outcomes.

Nevertheless, this study has certain limitations.
The analysis was based on a relatively small group of
students and relied mainly on self-assessment data,
which may not fully reflect the reliability and depth of
the presented task. Therefore, future research should
include larger samples, comparative groups, and
mixed methods to enable the evaluation of the long-
term impact of similar assignments involving the use
of artificial intelligence.

TEM Journal — Volume 15 / Number 2 / 2026.



TEM Journal. Volume 15, Issue 2, pages 1408-1415, ISSN 2217-8309, DOI: 10.18421/TEM152-38, May 2026.

In conclusion, despite the challenges, the
integration of generative artificial intelligence in
teacher education holds significant potential for
enriching the methodological repertoire of future
educators. By enhancing digital literacy and
promoting pedagogical innovation—with an emphasis
on the competency-based approach and personalized
learning - Al can serve as a valuable ally to future
teachers in meeting the challenges of 21st-century
classrooms.
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