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Integration of artificial intelligence technologies into the management system of agrotechnical education

Abstract. Introduction. Integrating Al into the learning management system enhances student engagement by
providing a more interactive and personalised learning experience. In the context of teaching, it improves the efficiency of
content creation, gives feedback and facilitates assessment processes. Furthermore, Al can help students to develop critical
thinking and modern digital skills, both of which are essential for professionals in the field of agricultural engineering. Al can
also enhance our ability to analyse complex data and model technical processes, thereby enriching students' practical
understanding and simplifying administrative processes.

Purpose. The article explores ways to integrate artificial intelligence technologies into agrotechnical education
management systemes.

Results. Integrating artificial intelligence tools into the educational system enables us to adapt learning to the individual
needs of students and automate routine tasks, freeing up time to focus on research and innovation in the curriculum. The study of
integrating artificial intelligence technologies into the management system of technical agricultural education involved
comparing the effectiveness of two approaches: a combined approach, which uses a wide range of Al tools to implement the
educational and management processes of higher education institutions; and a differentiated approach, in which Al technologies
are divided into three groups to perform the following specialised tasks: creating visual and media content; modelling,
calculations and 3D visualisation; and chatbot assistants for planning, consultation and support during the educational process.
To assess this, criteria were developed for the integration of Al technologies into the management system of agricultural
education. These criteria include compliance with the intended purpose, moderation of the educational process, accessibility,
quality of the created content, and technical support. A statistical evaluation based on the Spearman criterion determined that
preliminary differentiation of Al tools according to the expected results of their application is a more effective approach.

Conclusions. The integration of Al technologies into agrotechnical education management systems can transform the
role of educators, shifting the focus from content provision to facilitating deeper learning and critical analysis. However,
strengthening the mentoring and guidance of students on the ethical and effective use of Al and issues of academic integrity
shuld be adressed. In the context of applying Al technologies to improve education management systems for higher education
students majoring in agriculture, it is clear that teaching becomes more dynamic, effective and responsive to their individual
needs.
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IHTerpanisa TeXHOJIOrif LITYYHOTO iHTEJIEKTY B CCTEMY yNpaBJ/IiHHA arpOTEXHIYHOI0 OCBITOIO

AHomayia. [nmezpayis wmy4Hoz20 iHmesaekmy 8 cucmemy ynpasaiHHs oceimor nideuujye 3aay4eHicmbs cmydeHmis,
3a6e3neuyovu [HmMepakmueHull ma nepcoHa.izoeanull Has4aabHull doceid. B konmekcmi eukaadaywvkoi OisnbHocmi
sid6ysaemucs nidsuujeHHs1 ehekmusHocmi y cmeopeHHi KOHMeHmy, Ha0aHHi 360pOMHO20 38'13Ky ma npoyecax OyYiHHWB8AaHHSL.
Kpim mozo, wmyuHuil inmesnekm donomodice cmydeHmam po3gusamu KpumuyHe MUC/AEeHH ma cy4acHi yugposi HaBUYKU, sIKi €
saxcausuMu 043 axisyie e aanysi azpoiHxiceHepii. BukopucmaHHa wmy4yHo20 [HmMeAeKmy makoxc Moxce nidsuwumu Hauly
3damuicmb 30ilicHoeamu ckaadHull aHai3 0aHUX ma Mo0e/108aHHSI MeXHIYHUX npoyecis, 36a2ayyrodu NpakmuyHe po3yMIiHHs
cmydenmis ma cnpowjyiouu admMiHicmpamueHi npoyecu.

Y cmammi docaidxceHo cnocobu inmezpayii mexHo02ill wmy4Ho20 iHmeeKkmy @ cucmemy ynpasaiHHs azpomexHi4HOo0
oceimoro.

3anyveHHs1 iHcmpymeHmie wmy4Ho20 iHmMesekmy 0038045€ adanmyeamu Hae4yaHHsi 0o iHOugidyanbHux nompe6
cmydeHmie ma 38inbHUMU YAcC, ABMOMAMU3YIOHU PYMUHHI 3a80aHHS, W0 HAOAE MOXCAUBICMb npucesmumu 6ilbuwe 3yCculb
docaidxceHHsIM ma THHOBAYisAM y HAB4AAbHIU npozpami. [ocaidxiceHHs iHmezpayii mexHoa02ill wmy4yHo20 iHmMesekmy 8
cucmemy ynpasaiHHs MeXHIYHOI0 A2papHo 0Cc8iMmoio No/seano 8 nopieHsIHHI efekmugHocmi d8ox nidxodis: KOMOiIHOBAHO2O,
Mmo6mo 3acmocy8aHHsl WUpokozo cnekmpy 3acobis Il das peaniszayii oceimHix ma ynpasaiHcbKkux npoyecie 3akaadis suujoi
oceimu ma dugpepenyiiiosanozo, mobmo koau mexHooeii Il nodineHi Ha mpu epynu ma peaaizyroms HACMYNHi cneyianizoeaui
3a80aHHsI: CMBOPEHHS 8i3yA/bHO20 ma media KoHmeHmy; 30ilicCHeHHs1 M0Oe08aHHS, po3paxyHkie ma 3/] eizyanizayii; uam-
6om acucmeHmu 048 NAAHY8AHHS, KOHCY/AbMY8AHHA ma NiOmMpumku HA84a/abHO20 npoyecy. 3 Memow OYiHKU po3po6./eHO
Kpumepii iHmezpayii mexHosa02ili wmy4Ho20 iHMesekmy 8 cucmemy YNnpas/iHHS A2pOMeEXHiYHOl0 0c8imol, 00 SKUX
gidHOCsIMbCsA: 8i0N0BIOHICMb YiAb0BOMY NpU3HAYEHHI; Modepayis 0c8iIMHb020 npoyecy; docmynHicmb,; sIKiCmb CIMeopeHo20
KOHMeHmy ma mexHiuHa nidmpumka. 30ilicHeHO cmamucmu4Hy OYiHKY HA OcHosi kpumepis CnipmeHa i 8u3HayeHo, wjo
nonepedHs dugepenyiayisa 3acobis LI e 3anexcHocmi 8i0 ouikyeaHux pe3yabmamie ix 3acmocysaHHs € 6inbwl ehekmusHUM
nidxodom.

IHmezpayiss mexHos02ill wmy4yHO20 I[HMeAeKmMy 8 cucmemy YnpasaiHHs a2POMEXHIYHOK 0C8iMow Modxce
mpaHcgopmysamu poab sukaadava, amicmuswu @okyc 3 0 HA0AHHS KOHMEHMY Ha CNPUSIHHS 2/AUGWOMY HABYAHHIO ma
Kpumu4HoMy aHa.nizy. Asne mpeba 38epHymu yeazy Ha HeoOXiOHICMb NOCU/JEeHHS1 HacmasHuymea ma KepigeHuymea
cmydeHmamu w0do emuyHo20 ma ehekMuBHO20 BUKOPUCMAHHS WMY1HO20 [HMeAeKkmy, numaHs akademiyHoi dobpouecHocmi.
B konmekcmi 3acmocyeanHs mexHo.10¢iil LI 0451 nokpaweHHsl cucmemu ynpaeaiHHs 0c8imoio, Wo cnpsmMo8aHa Ha Nid2omosKy
3dobysauie suujoi oceimu azpomexHitH020 HANPSAMKY BU3HAYEHO, W0 BUKAAOAHHA CMaA€ 6i1bw QUHAMIYHUM, eeKmU8HUM ma
peazye Ha iHdugidyabHI nompebu 30o6ysauie suwoi ocaimu.

Katouoei croea: wmyuHull inmesekm; cucmema ynpagaiHHs 0c8imor; azpapHa oceima; mexHivyHi oucyunaiHu.
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Formulation of the problem. Using Al tools can
improve the clarity and accuracy of technical writing, lab
reports and design documentation, all of which are
critical for communicating engineering concepts. Al tools
facilitate the creation of visually appealing presentations
and dynamic explanations, enabling the structured and
engaging demonstration of designs, mechanisms, or
material behaviour. In practical design work, Al tools
provide an intuitive environment for 3D modelling of
components, equipment and object schematics, enabling
the exploration of mechanical concepts in a highly visual
way. Al tools can transform text descriptions into
functional interface designs or schematic layouts, which
is useful for rapid prototyping or conceptual visualisation
in system planning. Embedding these Al tools in technical
education can increase engagement, streamline complex
processes, and develop the skills needed for higher
education students to work effectively at the intersection
of engineering and agriculture.

Integrating Al technologies into the management
system of technical agricultural education enables the
development of innovative, practical solutions through
the effective use of Al tools throughout the educational
process. Integrating technical knowledge with research,
ideas, design and communication using Al promotes
critical thinking and transparency in assessing the work
of higher education students. Integrating Al technologies
into the management system of agricultural education
optimises administrative and educational-
methodological processes, fosters entrepreneurial skills
and digital competencies in higher education students,
and encourages collaboration in agricultural engineering
innovation and industry. It also simplifies learning
management, assessment, and counselling processes.

Analysis of recent research and publications.
Educators often struggle to articulate their ideas clearly
in design reports, project documentation and research
summaries [1]. Motivating students in technically
complex subjects, particularly when they cannot see the
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immediate practical applications, can be challenging [3].
Authors [2, 4] point out that passive learning formats
further reduce engagement in the learning process.
Researchers [7, 8] argue that, although students may be
able to master theoretical models or textbook examples,
they often find it difficult to apply these principles to
real-world design scenarios, particularly in the absence of
industry case studies or simulation environments.

Identifying real-world problems and generating
creative, viable solutions by combining technical
knowledge with Al-powered idea generating tools
encourages critical thinking and adaptability, as students
evaluate Al-driven insights and refine their ideas based
on data and feedback. The authors outline technologies
that enable students to develop practical design and
prototyping skills using Al-powered modelling software,
allowing them to quickly develop and test innovative
concepts. Graduate students will gain experience in
articulating the value and feasibility of their solutions
through clear presentations and Al-powered business
modelling, thereby improving their communication and
presentation skills [11].

In addition, students develop digital literacy and
ethical awareness by integrating Al tools responsibly into
their work processes, thereby preparing themselves to
navigate technological developments [12]. The
integration of Al technologies into the management
system of technical agricultural education fosters an
entrepreneurial mindset centred on innovation,
problem-solving, collaboration and the capacity to
translate ideas into tangible, effective outcomes within
the agricultural sector [10]. However, researchers agree
that a successful strategy for using Al tools in educational
management should be based on the ethical use of Al
principles, ensuring transparency regarding Al's
contribution and the originality of the work [11, 13].

Appropriately selected Al tools should meet the
technical requirements of agricultural engineering
disciplines, as well as promoting practical understanding,
clear communication and student-centred learning [17].
Providing visually appealing educational content
complements the need for detailed explanations of
engineering concepts such as facility design or systems
analysis, transforming them into accessible formats that
facilitate better understanding and the development of
professional  skills  [15]. Accurate and clear
documentation is critical in agricultural engineering, and
this tool helps students to improve their reports and
project descriptions, ensuring that they can articulate
engineering solutions clearly and accurately [18].

Researchers have noted that Al tools enable students
to intuitively visualise and model structures, mechanical

components and process flows. This bridges the gap
between theoretical knowledge and practical application,
as user-friendly interfaces encourage experimentation
and iterative learning [14, 16]. These Al tools increase
engagement, support diverse learning styles and prepare
students for the evolving technological landscape in
agricultural engineering.

Formulation of research goals. Development and
experimental verification of the effectiveness of
integrating artificial intelligence technologies into the
management system of technical agricultural education.

Outline of the main research material. The rapid
development of artificial intelligence (Al) is transforming
the transmission and acquisition of technical knowledge
in agricultural universities. For example, the integration
of practical design, spatial thinking and analytical skills is
crucial in training future agricultural engineers. A number
of free or easily accessible Al-based tools can support
this by making technical education more interactive,
visual and student-centred. In the context of
development, it is proposed that a number of Al tools be
implemented to support the management and
implementation of the educational process for future
agricultural engineers. Al technologies are conventionally
divided into three groups: those for creating visual and
media content; those for modelling, calculations and 3D
visualisation; and chatbot assistants for planning,
consulting and supporting the educational process.
Examples of tools in the first group include: Lucidchart,
Canva Al, Power Bl with Copilot, Pictory and Gamma. Al
tools that provide modelling, calculations and 3D
visualisation include Shapr3D, Uizard, Autodesk Fusion
360 + Generative Design, SolidWorks + Al plug-ins and
Unity 3D. Educational planning and consulting functions
can be partially automated using Perplexity Al, Copilot,
Turnitin Feedback Studio, the GPT-4 APl and Gradescope.

A questionnaire was conducted to assess the
effectiveness of implementing the above-mentioned
tools. According to the previously outlined criteria, the
questionnaire assessed the effectiveness of
implementing artificial intelligence technologies in the
management system of technical agrarian education.
Two groups participated in the study: the first used a
combination of the outlined technologies, while the
second used Al technologies in isolation from the tasks
they were designed for. Five criteria for assessing
effectiveness were developed and are presented in Table
1. During the questionnaire, compliance with the
implementation of Al-powered innovation in technical
agrarian education was assessed on a scale of 1 to 10 for
each criterion.
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Table 1 Criteria of implementation of Al-powered innovation in technical agrarian education

Tool/Criteria Visual Al tools Graphical Al tools Supportive Al tools
1. Realization of primary | Al-driven presentation and | 3D modeling or rapid | Al-powered writing assistant
function content creation tool prototyping and | for paraphrasing, grammar,
wireframing tools and clarity improvement
2. Use in education and | Creates visually engaging | Supports hands-on design | Enhances technical writing,
moderating the educational | presentations and project | and visualization of | report drafting, and
process reports. livestock facilities, | academic communication.
Templates, visual design | machinery, and processes. | Paraphrasing, grammar
suggestions, interactive | Intuitive 3D modelling, | correction, multiple writing
elements. Enhances | CAD compatibility; drag- | modes. Improves writing
engagement and | and-drop design, sketch | clarity and academic
communication skills conversion. Develops | professionalism.
spatial understanding and
practical design skills
3. Accessibility Free tier available, user- | Free educational licenses | Free version with essential
friendly interface available, requires initial | features, simple interface
training
4. Use Format Synchronous sessions and | Synchronous guided | Independent study and
assignments sessions plus independent | assignments
projects
5.  Support Needed Workshops on presentation | Training sessions, tutorials, | Introductory tutorials,
design ongoing support writing guidelines

Source: authors’ development

The study examined the integration of artificial
intelligence technologies into the management system of
technical agricultural education, surveying participants in
the educational process. A total of 48 participants took
part in the study, including higher education students,
teachers, and management staff from a higher education
institution. The first research group comprised 20 experts
who used a combination of Al tools without
differentiating between them depending on the type of
application. The second group of 20 experts relied on the
differentiated use of Al tools depending on the ultimate
goal: creating visual and media content; performing
modelling, calculations and 3D visualisation; and
developing chatbot assistants for planning, consulting
and supporting the educational process.

The last stage of the study was a statistical
verification of the effectiveness of integrating artificial
intelligence technologies into the management system of
technical agricultural education by surveying participants
of the educational process before and after their
implementation, taking into account the assessment of
each of the 20 experts, which is presented in Table 2.

The Spearman criterion was applied to the statistical
calculation of the effectiveness of integrating artificial
intelligence technologies into the management system of
technical agricultural education, which involved
surveying participants in the educational process before
and after the implementation of the proposed
technologies. The critical values selected from a typical
two-sided table for a sample size of n=20 are: p £ 0.05 =
0.447 and p < 0.01 = 0.587. Table 2 shows the criterion
score on a 10-point scale for a combined approach to
using Al tools (group X) and a differentiated approach to
using Al tools (group U). To calculate Spearman's rank
correlation, two series of values that can be ranked are
required. Such a series of values can be two individual
hierarchies of signs revealed in two subjects with one
and the same set of signs. First, the indicators are ranked
separately for each indicator. Typically, a smaller value of
the attribute is assigned a lower rank. The difference
between ranks X and Y is calculated, each difference d is
squared, and the sum of squares is calculated.

10
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Table 2 Estimation of implementation of Al-powered innovation in technical agrarian education

Ne ICombined Differentiated Rank X RankY d = Rank X - d?
approach (X) | approach (Y) RankY

1 5 7 9 12 3 9
2 5 8 9 12 3 9
3 6 9 16 18 2 4
4 4 6 4 1 3 9
5 6 7 16 5 11 121
6 5 8 9 12 3 9
7 5 8 9 12 3 9
8 3 6 1 1 0 0
9 3 7 1 5 4 16
10 6 8 16 12 4 16
11 5 8 9 12 3 9
12 4 6 4 1 3 9
13 5 6 9 1 8 64
14 4 7 4 5 1 1
15 5 7 9 5 4 16
16 6 8 16 12 4 16
17 4 9 4 18 14 196
18 6 10 16 20 4 16
19 4 7 4 5 1 1
20 3 7 1 5 4 16

Total 94 149 166 174 82 546

Source: authors’ development

The Spearman rank correlation method enables you
to determine the strength and direction of the
correlation between two features or feature profiles. In
the context of this study, the effectiveness of two
approaches was tested: a combined approach, involving
the use of a wide range of Al tools to implement
educational and management processes in higher
education institutions; and a differentiated approach,
involving dividing Al technologies into three groups to
perform the following specialised tasks: creating visual
and media content; modelling, calculations and 3D
visualisation; and chatbot assistants for planning,
consulting and supporting the educational process. The
rank correlation coefficient rs = 0.589 was calculated;
therefore, the correlation between the research groups
is statistically significant. We can therefore conclude that
using a differentiated approach to integrate artificial
intelligence technologies into the management system of
agricultural education is effective.

In the context of the study, the ethical and legal
restrictions on the use of Al were taken into account. In
particular, all participants in the experiment were
informed of the need to observe academic integrity and
the transparency of the algorithms used for the outlined
tools. They were also informed that substituting
intellectual activity was not permitted.

Conclusions. In the era of digital transformation,
integrating artificial intelligence (Al) into agricultural
engineering education is transforming how students
learn, think and create. Al-based tools enhance the
quality of learning and enable students to gain a deeper
understanding of complex agricultural engineering
systems. By combining automation, personalisation and
creativity, these tools bridge the gap between theoretical

knowledge and its practical application. When
strategically integrated into agricultural engineering
training, these tools promote innovation, improve

academic performance and prepare students for the
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demands of today's agricultural engineering industries.
The following table provides a comparative analysis of
these tools based on their usefulness in key engineering
disciplines.

This study evaluates combined and differentiated
approaches to implementing Al tools in technical
agricultural education management systems. The criteria
for implementing innovations based on artificial
intelligence in technical agricultural education were
developed and subjected to expert assessment; the
expert groups included participants in the educational

application of Al tools depending on educational goals,
the level of applicants and the type of activity, is the
most effective.

An important aspect of the outlined problem is
gaining the administration's approval to include Al tools
in the curriculum, including allocating time for training
sessions and securing funding for workshops or resource
development. Collaborating with colleagues to share best
practice, develop educational materials jointly and
provide mutual assistance in effectively implementing
and integrating Al technologies will help ensure a smooth

process.
differentiated approach,

10.

11.

12.

13.

14.

Statistical calculations determined that the
oriented towards variable

process and maximise the educational benefits of Al
tools for tutors, students and administrators.
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