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Abstract. The study’s relevance stems from the growing need to foster an
ecological culture among the population, in the context of urbanisation and
increased public demand for biophilic and greening practices. The article aims to
substantiate holistic scientific approaches and digital educational solutions that can
ensure the effective popularisation of ecological culture through online courses and
integrated programs in phytodesign, interior landscaping, and plant therapy. The
research methods include content analysis of digital educational platforms,
comparative analysis of eco-education models, generalisation of pedagogical,
ecological, and psychological sources, and systematisation of data on the use of
virtual laboratories, augmented reality (AR), and virtual reality (VR) technologies
in modelling green spaces. Results. It has been established that digital formats —
microlearning, video modules, AR/VR modelling, interactive cases, virtual
laboratories — are suitable for providing practice-oriented learning, reproducing
real care scenarios, and developing students’ cognitive, activity, and value-
behavioural competencies. It has been found that combining phytodesign with
elements of plant therapy enhances students’ psycho-emotional involvement and
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contributes to the formation of sustainable environmental habits. It has been proven
that digital programs become effective only when they feature modular, scientifically
verified content, personalised tasks, and the ability to track educational progress
analytically. Conclusions. Digital eco-education is a promising tool for scaling
ecological culture, as it reaches a broad audience and creates conditions for the
systematic development of environmentally friendly behaviour. Comprehensive
phytodesign programs that combine ecological, design, and therapeutic components
clarify the mechanisms of perception and the practical application of ecological
knowledge, facilitating the transition from theoretical awareness to real, sustainable
actions in everyday life. Prospects for further research are related to the creation of
standardised requirements for the quality of digital eco-courses, the development of
intelligent adaptive educational platforms, the expansion of AR/VR environments for
modeling complex biophysical processes in educational programs, as well as
conducting longitudinal pedagogical studies aimed at assessing the impact of digital
ecological education on sustainable behavioral practices of different population
groups.

Keywords: environmental awareness, digital learning, interior landscaping,

plant therapy, virtual labs, AR/VR technologies, sustainable design.
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Anomauia. AkmyanbHicmsb 00CAIOHCEHHSI 3yMOBIEHO 3POCMAHHAM NOMpeoU
y opmy8anHi eKoNo2iuHOI KYyIbmypu HACENeHHs 6 YMosax ypoOauizayii ma

ni0BUWEH020 CYCNINbHO20 3anumy Ha OIOQINbHI U 03e1eHI08ANIbHI NPAKMUKU.
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Memow cmammi ¢ 00IpyHMYGAHHA YILNICHUX HAYKOBUX NIOX00i8 i yupposux
OCGIMHIX piuleHb, 30amHUX 3abe3nedumu  pe3yIbmMamueHy HONYIAPUIAYII0
eKON02IYHOI KYIbMypu 3acobamu OHAAUH-KYPCI@ ma [HMe2posaHux npozpam 3
Gimoouszatiny, iHmep’€pHO2O0  O3€NeHeHHs 1  POCIUHOMEPanii. Memoou
00CNIONCEHHS BKIOUAIOMb KOHMEHM-AHAN3 Yupposux oceimuix niamgopm,
NOPIGHAIbHULL  AHANI3  MoOelell  eKO-0CBIMmU,  Y3a2albHeHHsI Nedd202iyHUX,
EKONO02TYHUX MA NCUXOJIO2IUHUX 0XHCepell, A MAKONHC CUCIEMAMU3ayito OAHUX Wooo
3acmocy8ants 8IpmMyanvbHux 1aoopamopii, MmexHono2ili 0ONOBHEHOI pealbHOCmi
(AR) i sipmyanvnoi peanvnocmi (VR) y moodentosanui o3eleHeHux npocmopis.
Pezynemamu. Bcmanoeneno, wo yugposi Gopmamu — MIKPOHABUAHHS,
gioeomooyni, AR/VR-mooentosanns, inmepakmueHi Kelcu, 8ipmyaibHi 1a60pamopii
— € npuoamHumu 0Nl 3a0e3nedeHHs NPAKMUKOOPIEHMOBAHO20 HABUAHHS,
BIOMBOPEHHS pPealbHUX 002151008UX CYeHapiie ma @opMy8anHs KOSHIMUBHUX,
OIANbHICHUX T YIHHICHO-N0B8EOIHKOBUX KoMnemeHYil 3000y8auie oceimu. Buseneno,
Wo NOEOHaHHA himoousainy 3 eleMeHmamMu poCIUHOmepanii - NiOCUNIOE
NCUX0eMOYTUHY 3ayYeHicmb 3000)8ayi6 0C8imu ma CNpUse Gopmy8anHIo CMIUKUX
eKON02TYHUX 36U40K. [logedeno, wo yugposi npoepamu cmaioms ephexmusHuUMU
auwie 3a yMO8U IX MOOYIbHOCMI, HAYKOBOI 6epughikoganocmi KOHMeEHmY,
nepcoHanizayii 3a80amsb i MONCIUBOCMI AHANIMUUHO20 BIOCNENCEHHS HABUAILHO2O
npoepecy. Bucnosku. l{ugposa exo-oceima € nepcneKkmusHum iHCMPYMeEHMOM
Macumady8auHs eKON02IYHOI KYIbMYpU, OCKIIbKU 3a0e3neyye uupoKe OXONn1eHHs
ayoumopiii i cmeopro€ yMosu 0Jisi CUCIEMHO20 (POPMYBAHHS eKOJIOSIYHO 8I0NOBIOHOI
nogedinku. Komnnexcni npoepamu 3 gimoousaiiny, sKi NOEOHYIOMb €KOJO2I4HI,
OU3AUHEPCbKI ma mepanesmuyHi CKi1aoosi, 003601A10Mb YMOUHUMU MeXaHiZMU
CHPULIHAMMS Ma NPAKMUYHO20 3ACMOCY8AHHS eKOJIO2IUHUX 3HAHb, CHPUSAIOYU
nepexooy 8i0 meopemu4Hoi 00i3HAHOCMI 00 peanbHUX Cmanux Oiti Y NO8CAKOEHHOMY
acummi. Ilepcnexmusu nooanvuux O00CNIOJNCeHb NOB8’A3aHI 31 CMBOPEHHAM
CMAaHOAPMU308aHUX BUMO2 00 SAKOCMI UYUPDPOBUX eKo-KypcCi8, po3poOaeHHAM

IHMeNeKmyaibHux adanmueHux oceimuix naameopm, posuupennsim AR/VR-
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cepedosuy OJisl MOOENOBAHHS CKIAOHUX OIOQI3UUHUX NpoYecié y HABYAIbHUX
npozpamax, a maxKoxc iz npo8eOeHHAM NOHSIMIOOHUX NeOa202iUHUX OO0CIIONCEHD,
CHPAMOBAHUX HA OYIHKY GNIUBY UYUPPOBOI eKOoNIo2IuHOI oc8imu Ha CMmiliKi
N0BEOIHKOBI NPAKMUKU PIZHUX 2PYN HACETeHHS.

Knwuoei cnoea: exonociuna obisnanicmo, yugpose HaguawHs, iHmep epHe
O3€lleHeHHsl, PpOoCauHoOmepanis, GipmyanvHi J1abopamopii, AR/VR-mexuonoeii,

cmanuii OU3AaUH.

Problem statement. The spread of ecological culture through digital
education is driven by the need to develop sustainable models of ecological
behaviour amid increasing anthropogenic pressure and the transition of the
educational sphere to digital learning formats. In a broad sense, the difficulties in
forming a responsible culture stem from the insufficient integration of
environmentally oriented knowledge into modern educational programs, which
hinders the development of environmental awareness and proper practical
preparedness among students for the economic use of natural resources.

The scientific dimension requires developing a methodology for digital
learning, identifying practical pedagogical tools for visualising biological processes,
modelling sustainable solutions in phytodesign, and researching mechanisms for
developing ecological competencies in the digital environment. In the applied
context, the relevance of the topic is enhanced by the need to create accessible,
adaptable online courses that enable students to master environmentally safe
phytodesign technologies, support urban greening, improve the indoor environment
of buildings, and implement environmentally responsible design practices.

The shortage of high-quality digital educational materials and the limited
capacity for interactive adaptation deepen the gap between public demand for
sustainable practices and the actual level of environmental education among the
population. It necessitates the search for new digital pedagogical approaches to

enhance the effectiveness of environmental education in phytodesign.
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Analysis of recent research and publications. A review of modern research
on the popularisation of environmental culture through digital education and online
courses in phytodesign identifies four interrelated scientific areas. The first area
covers the development of environmental awareness through educational
approaches to phytodesign and ecological spatial thinking. The study by
T. M. Kushniruk and co-authors defines the structure of an extracurricular course in
phytodesign, which fosters environmentally motivated behaviour, develops plant
care skills, and creates green interiors [1]. The work of V.Radomska et al.
emphasises the importance of cultural reflection and ecological sensitivity in the
education of designers, which is relevant for digital courses in phytodesign, focused
on the formation of emotional and value-based attitudes towards nature [2]. The
work of T. Tkachenko et al. highlights the importance of environmental safety
within buildings' internal environments in the context of spatial organisation,
thereby enhancing the value of plant compositions and enabling adaptation in digital
learning models [3]. The study by N. Pasichnyk et al. demonstrates the feasibility of
using digital environmental monitoring systems for educational and practical tasks
in phytodesign, thereby enhancing students' ability to assess the ecological
parameters of space [4]. Further research in this direction should aim to integrate
ecological design, phytodesign, and digital environmental monitoring into unified
learning models.

The second direction concerns digital tools for environmental education that
can shape environmental attitudes and behavioural practices. The study by
E. E. Simsek demonstrates the effectiveness of augmented reality in fostering
environmental awareness in children, thereby highlighting the possibility of
adapting such technologies to phytodesign courses [5]. F. Douglas et al. establish
the positive impact of online formats of education for sustainable development on
environmental beliefs and well-being of students, emphasising the importance of
experiential learning in a digital environment [6]. The work of S. K. Yadav et al.

systematises a model of environmental education for sustainable development,
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which includes cognitive, emotional, and behavioural components that can be
incorporated into online phytodesign courses [7]. The study by V. Kioupi and
N. Voulvoulis analyses the role of university programs in developing sustainable
development competencies, substantiating the importance of digital platforms as an
effective tool for translating environmental knowledge [8]. Further research should
aim to develop interactive digital models of environmental education for
phytodesign using immersive technologies, gamification, and behavioural indicators
of environmental responsibility.

The third direction concerns the development of botanical literacy and the
overcoming of the «plant awareness disparity» in the context of the digitalisation of
education. The work of C. Rodosthenous et al. demonstrated the effectiveness of
combining 0T and gamification in fostering ecological awareness, providing a basis
for digital tools for studying plants [9]. The study by J. Marcos-Walias et al.
indicates significant differences in plant awareness among individuals of different
educational levels, underscoring the need for digital methods to address this gap
[10]. A systematic review by W. P. Arif et al. structures the main domains of
botanical literacy (knowledge, attitude, behaviour) that can constitute the content of
digital courses on phytodesign [11]. A study by N. Pernat et al. showed that engaging
students in citizen science through digital applications not only develops plant
recognition skills but also environmentally responsible behaviours [12]. Further
research should aim to integrate digital botanical laboratories and open ecological
data into online courses on phytodesign.

The fourth direction covers the application of augmented reality (AR) and
virtual reality (VR) technologies in the formation of an ecological culture and in
increasing interest in studying the plant world. The work of C. Y. Huang et al. shows
that using AR in the natural sciences increases motivation and knowledge
acquisition, and that this approach can be adapted to phytodesign courses [13].
K. H. Cheng demonstrates the effectiveness of VR environments for emotionally

coloured, immersive plant learning, which contributes to the formation of a
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sustainable interest in natural systems [14]. The study by S. J. Lu et al. showed that
AR-integrated game modules increase both learning motivation and the depth of
interaction with natural objects [15]. Further research should aim to develop
immersive AR/VR platforms for online phytodesign courses that enable modelling
green spaces and assessing the environmental consequences of design decisions in
virtual environments.

Highlighting previously unresolved parts of the general problem. Despite
recent developments in digital eco-education, several key aspects remain
unresolved. The structural components of ecological culture in digital learning
environments are insufficiently defined, making it difficult to determine the intended
outcomes of educational programs. The mechanisms of transferring the therapeutic
and psycho-emotional impact of phytodesign and plant therapy to the digital
environment, as well as their impact on different age and professional groups, remain
unstudied. There 1s no holistic assessment of the effectiveness of digital formats —
from virtual laboratories to AR/VR modelling in the formation of sustainable
environmental skills. Methodological gaps, unequal access to technologies, and the
lack of integrated assessment systems limit the quality and scalability of online
courses in phytodesign. The proposed study aims to fill these gaps by clarifying the
content elements of ecological culture, analysing the educational potential of
phytodesign and plant therapy, scientifically evaluating digital technologies, and
identifying barriers to their implementation. The results obtained will form the basis
for scientifically based approaches to the development of effective digital programs
capable of increasing students' environmental awareness and practical involvement
in sustainable environmental actions.

Formulation of the article objectives (task statement). The article aims to
establish scientifically based principles and digital solutions that ensure the effective
popularisation of ecological culture through online courses and educational
programs in phytodesign, integrated with interior landscaping and the therapeutic

effect of plants.
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Objectives of the article:

1. To determine the content and structural components of ecological culture
and to clarify the educational potential of phytodesign, interior landscaping and plant
therapy in digital learning.

2. To analyse digital formats and technologies that ensure the practice-
oriented formation of ecological knowledge, plant care skills and the creation of
sustainable green spaces.

3. Identify scientific and practical barriers to the implementation of digital
eco-education and develop recommendations for increasing the effectiveness of
online courses and programs in phytodesign and plant therapy.

Presentation of the main research material. Approaches to the formation
of the content and structural components of ecological culture in the digital
environment of phytodesign are based on the understanding that modern educational
practices should ensure not only the transfer of knowledge but also the development
of value orientations and behavioural models necessary for a responsible attitude
toward the natural environment. The conditions of intensive urbanisation and
digitalisation of society necessitate a rethinking of ecological culture as an integrated
category encompassing cognitive, emotional value, and activity components that can
be effectively formed through online education. Digital courses in the field of
phytodesign can combine scientifically based knowledge of plants, landscaping
technologies, and their psycho-emotional impact with modern multimedia tools,
creating a new quality of educational experience. It opens up the possibility for the
structured formation of ecological culture in an accessible, visually rich and adaptive
format (table 1).

Table 1
Structural components of ecological culture and possibilities of their formation in

digital education in phytodesign

Ecoculture

Content description Tool
component
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Cognitive | System of ecological knowledge about | Video lectures, 3D models of
nature, plants, biodiversity, and plants, interactive schemes,
relationships in ecosystems virtual greenhouses

Value- | Awareness of the significance of Practical cases, digital stories,
motivational | ecological behaviour, formation of eco- | and visualisation of the impact of
oriented beliefs landscaping on well-being
Active | Plant care skills, creation of a green Online master classes, care
environment, and use of eco- simulations, step-by-step video
technologies instructions
Emotional- | Emotional involvement, environmental | Therapeutic herbal practices,
behavioral | responsibility, and development of interactive exercises, and VR
environmentally sustainable behaviour | visualisation for interior
modelling

Source: created by the author based on [1, p. 147-148; 6, p. 2259; 10, p. 236; 13; 14]

In modern conditions, the structural components of ecological culture are
implemented in digital education through a combination of scientifically proven
approaches and practical phytodesign tools, enabling the development of sustainable
ecological competencies even in a distance format. The cognitive component is
manifested through a systematic digital representation of knowledge: 3D models and
interactive greenhouses not only reproduce plant morphology but also allow
modelling changes in growing conditions, which is particularly important in cities
where access to real green spaces is limited. In online education, virtual laboratories
for caring for indoor plants are already widely used, where students analyse plant
needs for light, humidity, and substrate, practising making environmentally sound
decisions [14].

The value-motivational component is formed through digital narratives that
demonstrate the proven impact of green spaces on psychological well-being,
concentration, and productivity. For example, corporate online well-being programs
use AR «before/after» visualisation to show the effects of biophilic design, which
stimulates the transition from academic knowledge to personally meaningful
environmental beliefs. Interactive stories about ecosystem restoration are used for
school and family education, fostering emotional involvement and motivation for
environmentally responsible actions.
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The activity component in digital courses is implemented through simulation
and video instruction, which provide practice in plant care skills in the «learning by
doing» format [6, p. 2259]. Phytodesign platforms offer students to virtually plant
plants, select compositions and test the resistance of green solutions to different
microclimatic conditions. Practical tasks often include modelling the landscaping of
real spaces — from offices to educational institutions — which allows you to form
practical environmental competence relevant to the modern market of landscaping
services and interior design. The integration of digital tools of plant therapy
enhances the emotional-behavioural component. Several online courses use
audiovisual practices using plant patterns and microvideos «plant mindfulness»,
which contribute to stress reduction and the formation of a connection between
plants and emotional resilience. AR models allow students to experiment with plant
arrangements in their own living spaces, translating environmental beliefs into
specific behavioural solutions: the choice of safe materials, the creation of a
biophilic working environment, and systematic plant care.

The educational potential of phytodesign, interior gardening, and plant
therapy in professional training is determined by their ability to combine natural
mechanisms of psycho-emotional regulation with interactive educational tools that
contribute to the formation of environmental competence, the development of
professional skills, and the improvement of students’ pedagogical, design, or
environmental culture. In both digital and practical dimensions, phytodesign
provides a holistic integration of knowledge about plant properties and the principles
of creating a healthy and functional environment, and interior landscaping is an
applied professional practice that demonstrates real ecological effects in the design,
arrangement, and organisation of educational space.

Plant therapy, based on the psychological and physiological mechanisms of
human interaction with vegetation, enhances the motivational and emotional impact
of educational programs, contributing to the development of professional resilience,

reducing stress reactions and forming skills for caring for living objects. Thanks to
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this, digital courses, trainings and practical classes using plant material are easily
adapted to the needs of different categories of learners — from students of vocational
and professional pre-higher education institutions to future designers, teachers,
ecologists or specialists in the field of well-being. It ensures a combination of
cognitive development, emotional involvement, and the formation of professionally
significant behavioural competencies (table 2).

Table 2

Educational potential of phytodesign areas and their impact on the professional

training of education seekers

Area Educational potential Expected impact on learners
Phytodesign | Formation of understanding | Increasing the environmental literacy of future
of the principles of designers, developing spatial thinking, and
ecological design, biophilic | forming professional design competencies
solutions, and sustainable
use of plants
Interior | Teaching to create a Preparation for professional activity in the field
landscaping | healthy microclimate, of ecological environmental design, forming
introducing plants to skills for implementing sustainable solutions in
improve air quality and educational institutions, workspaces and public
psychological comfort interiors
Plant | Development of emotional | Increasing students' emotional resilience,
therapy | self-regulation, reduction of | reducing the risk of professional burnout, and
stress reactions, formation | developing skills for working with biophilic
of empathy and health practices in professional activities
mindfulness through
interaction with plants

Source: formed by the author based on [1, p. 150; 2, p. 558; 6, p. 2261-2262; 12, p. 12986]

The practical application of these areas in digital professional education
demonstrates their high effectiveness in fostering environmental awareness and
increasing students' psycho-emotional resilience, as they simultaneously work at the
levels of knowledge, professional skills, and psychological reactions. In modern
online courses on phytodesign, students not only receive theoretical information, but
also simulate interior design in virtual spaces, selecting plants for specific

microclimatic conditions. It allows us to identify the relationship between
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landscaping structures and environmental quality, which is an essential element of
professional training. Interior landscaping programs use digital microclimate
simulators to demonstrate the impact of plants on air parameters, humidity, and
visual comfort, forming in students a demonstrable understanding of the role of
green solutions in professional activities [2, p. 558].

Phytotherapy in digital formats is presented as a system of guided learning
practices: short video sessions on plant care, mindfulness exercises through
observation of growth or leaf texture, and interactive tasks to create individual
biophilic zones. In vocational education, such elements perform the function of
psychoemotional support for students, contribute to the development of self-
regulation, empathy and mindfulness — competencies critical for further
pedagogical, design or social professional activities. The use of digital practices in
phytotherapy also contributes to reducing educational stress, increasing motivation,
and maintaining cognitive activity, thereby positively affecting the quality of content
assimilation in professional training.

Digital formats and training technologies in phytodesign enable the
reproduction of real plant care processes and the creation of green spaces in a virtual
environment, significantly expanding the accessibility and practicality of
environmental education. The use of multimedia tools, such as video modules and
step-by-step microlearning systems, simulation platforms and virtual labs (VL), AR
and VR technologies, as well as interactive learning scenarios, allows for the
integration of visualisation, experimentation, and skill development. Thanks to this,
digital learning becomes an effective tool for developing sustainable environmental
competencies (table 3).

Table 3

Digital formats and technologies of practice-oriented training in phytodesign

Digital
5 Educational opportunities Educational outcome
format/technology
Video modules and | Clear demonstration of care Quick mastery of algorithms and

ML | techniques and typical errors correct operations
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Modelling of growing conditions
and plant reactions in changed
microfactors

Reasoned care decision-making

Spatial modelling of compositions
and «trying on» landscaping

Formation of skills for creating
balanced green interiors

Solving realistic care and
landscaping problems

Development of environmentally
responsible behaviour

Practical actions with expert
support in real time

Improving the accuracy and
quality of practical operations

Source: formed by the author based on [5; 9, p.660; 13; 15, p. 455-456]

In modern environmental education, these formats create a multi-level
learning environment that combines visualisation, modeling, and direct interaction
with plant scenarios. Video modules and microlearning (ML) systems provide the
transfer of action algorithms in a concise, technologically optimised form: for
example, phytodesign platforms demonstrate correct watering, rooting cuttings, or
caring for moisture-loving species in the format of step-by-step microvideos. Thanks
to the ML structure, users can quickly reproduce operations at home, thereby
enhancing the effectiveness of transferring knowledge into practice [5]. VL are used
to model plant reactions to changes in microclimatic parameters — humidity, light
intensity, substrate composition [15, p.456]. In VL, the student analyses how plant
condition indicators change in response to various actions, such as waterlogging,
light deficiency, or soil salinity. It creates a safe space for experimentation, which is
often impossible or too risky in a real environment. AR and VR technologies provide
spatial modeling of green compositions. A student can «move» a plant in his own
interior, evaluate lighting, compatibility with furniture or colour scheme, and also
predict changes in visual and microclimatic effects. In professional phytodesign
studios, AR and VR are used to prepare design projects, demonstrate landscaping
options to clients, and optimise costs during implementation. Interactive cases
simulate typical problem situations in domestic and commercial landscaping:
diagnosing fungal infections, determining the optimal watering frequency, or

adjusting the composition to restore visual balance. Thanks to this, students acquire
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the ability to make decisions based on proven ecological principles, rather than
intuitive assumptions. Online workshops that combine video communication and
expert support provide real-time learning. The instructor corrects movements,
demonstrates techniques for transplanting, pruning, and forming compositions, and
the student immediately repeats the operations. In professional programs and
corporate courses, such workshops serve as a key tool for developing the precision
of operations that is necessary when working with valuable or rare plants [13].
Together, ML, VL, AR, VR, and interactive practices create an environment in
which learning moves from passive perception to practical modeling and action. It
allows learners — from beginners to professional designers — to effectively form
sustainable ecological skills, develop spatial thinking, and make informed decisions
about care and landscaping in different types of spaces.

The development of environmental education in the digital environment is
accompanied by several scientific and practical problems that affect the quality and
effectiveness of online courses in phytodesign. First of all, there is methodological
fragmentation: educational programs often do not contain standardised requirements
for the structure of content, levels of complexity, the logic of practical tasks and
criteria for assessing environmental competencies, which is indirectly confirmed by
the conclusions about the lack of coherence of educational approaches in a design-
oriented environment [2, p.558-559]. There is a problem of insufficient scientific
verification of educational materials, as recommendations for plant care are based
on popular sources rather than on botanical or ecological research, which contradicts
the results of assessments of the quality of online environmental education [6].

Another difficulty is the lack of adapted methods for different age and
professional groups, which reduces the personalisation of the educational process.
Technological barriers are manifested in unequal access of education seekers to
digital tools, unstable operation of simulation platforms, insufficient interactivity of

modules and limited use of augmented reality and virtual modeling technologies,
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which is consistent with data on the limitations of digital solutions identified in
studies of the use of [oT and gamification in environmental education [9, p.660].

A significant problem is the weak integration of environmental courses with
analytical systems for tracking educational progress, which prevents accurate
assessment of the skills developed. In addition, some platforms do not support the
complex visualisation formats necessary for demonstrating the microprocesses of
plant growth or the influence of microclimatic parameters, which correlates with the
conclusions about the insufficient level of formation of botanical literacy among
students at different educational levels [10, p. 236].

Organisational barriers include a shortage of specialists capable of combining
knowledge of ecology, phytodesign, and digital pedagogy, leading to the creation of
educational products with a low degree of practicality. An additional problem is the
lack of sustainable financing and support models for digital eco-courses, which
means curricula are not updated in line with changes in scientific approaches and
technologies. Also widespread is the lack of quality assurance systems that ensure
the reliability of information, the compliance of practical recommendations with
environmental standards, and the safety of advice for beginners.

Effective development of online courses and digital programs in phytodesign
and plant therapy requires implementing structured, scientifically based, and
technologically progressive approaches that ensure the quality of content and
fundamental change in users’ behavioural patterns. First of all, it is advisable to
develop training programs based on verified botanical, ecological and psychological
sources, ensuring the scientific accuracy of the material and the correctness of
practical recommendations. It is essential to design content according to the modular
principle, with a consistent level of task complexity, which allows for the
consideration of the different levels of training of target groups and maintains the
adaptability of learning. Within each module, it is worth combining video
instructions, interactive simulations, analytical tasks and self-testing tools, which

ensures a balanced development of knowledge and skills. The effectiveness of
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digital courses is increased by using augmented and virtual reality technologies for
spatial modelling of plant compositions, demonstrating the influence of lighting,
humidity, and other parameters on plant condition. Virtual laboratories and
simulators should be integrated with analytical panels that allow you to track
progress, record typical errors and provide personalised recommendations for their
elimination. It 1s advisable to include cases from authentic interiors,
microenvironments and life scenarios in practical blocks, allowing users to learn to
make decisions based on data and environmental criteria. It is essential to ensure the
courses are interdisciplinary, combining phytodesign with the fundamentals of plant
therapy to foster a deeper understanding of plants therapeutic effects and their role
in supporting well-being and emotional resilience. It is advisable to include micro-
practices of mindfulness, exercises involving interaction with vegetation, and tasks
to foster biophilic habits in the course structure, which will contribute to the transfer
of environmental beliefs into everyday activities. Organisational support for online
courses should be based on a quality assurance system that includes regular updates
of materials in accordance with scientific data, the involvement of specialists in
ecology, psychology, and design, and the creation of channels for communication
with users who need consultations. It is advisable to develop communities of practice
where students can exchange results, ask questions, and receive professional advice,
thereby strengthening motivation and increasing the sustainability of learning
outcomes. Provided these recommendations are implemented, online courses in
phytodesign and plant therapy can play a key role in spreading ecological culture
and fostering environmentally responsible actions among broad segments of the
population.

Conclusions. The study found that digital education and online courses in
phytodesign are an effective tool for fostering ecological culture, provided that the
knowledge, value, activity, and emotional-behavioural components of learning are
combined. It is proven that multimedia and simulation technologies not only

facilitate the transfer of knowledge about plants and ecological processes but also
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create conditions for reproducing real care situations, developing design thinking,
and transitioning from theoretical perception to practical ecological behaviour. Key
scientific and practical problems of digital eco-education are identified: the
methodological lack of standardised models of material presentation, lack of
assessment of ecological competencies, insufficient scientific verification of
content, technological limitations of simulation platforms and AR/VR solutions;
organisational difficulties associated with the lack of interdisciplinary specialists and
the instability of digital course support. These factors hinder the scaling of high-
quality eco-education and reduce its effectiveness. Based on the analysis,
recommendations were made for the development of digital educational programs
in phytodesign and plant therapy: the use of modular content design, the expansion
of AR/VR modeling, the integration of virtual laboratories, the use of learning
progress analytics, and the inclusion of therapeutic plant practices to support well-
being. It was substantiated that the combination of educational, psycho-emotional,
and practical components ensures the sustainability of environmental skills.
Prospects for further research include the creation of quality standards for digital
eco-courses, the development of intelligent, adaptive platforms, the strengthening of
AR/VR environments for modelling complex biological processes, and the study of
the long-term impact of digital eco-education on real behavioural environmental

practices across different population groups.
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