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Summary

The purpose of this Needs Analysis was to identify key development needs for teacher
competence, institutional practices, and alignment with labour-market expectations, in
order to inform the design of future project trainings.

The analysis is based on two main data sources: a teacher survey (n=57) and an industry
partner survey (n=13), complemented by existing documentation on VET development and
digital transformation. The findings combine teachers’ self-assessments of their current
competence and development needs with stakeholder perspectives on emerging
technologies, future skills requirements, and perceived gaps in current education provision.

The results show that simulation-based learning is already present in participating
institutions, but its use remains uneven and often limited to specific contexts or individuals.
It is primarily used for practical purposes, such as learning equipment operation and
practising skills safely. Teachers generally demonstrate a solid pedagogical foundation and
are confident in general teaching and digital tool use. However, important development
needs emerge in the design and facilitation of simulation-based learning, particularly in
creating structured, goal-oriented, and psychologically safe learning experiences. In
addition, assessment and feedback practices in simulation contexts appear mainly teacher-
led, with limited use of reflective, learner-centred approaches such as self-assessment, peer
feedback, and structured debriefing.

In terms of digital competence, teachers report relatively strong skills in the use of general
digital tools and learning environments, as well as positive attitudes towards adopting new
technologies. However, competence in specialised and emerging agricultural technologies
such as drones, precision farming systems, and immersive learning environments is
significantly more limited. This gap is reinforced by institutional conditions, where access to
advanced technologies is uneven and teaching still relies heavily on conventional machinery.
According to stakeholders agriculture is increasingly digital, automated, and data-driven,
and they identify clear future competence needs in areas such as smart machinery, data
use, system integration, and autonomous technologies. They also assess that current
education meets these needs only moderately well.

Based on these findings, the analysis highlights several key implications for training design.
Future TUADIG trainings can prioritise sector-specific technological competence alongside
strong pedagogical grounding. Particular emphasis should be placed on developing teachers’
ability to design, facilitate, and assess simulation-based learning in meaningful ways.
Training should also strengthen reflective and learner-centred practices, improve alignment
between education and real work processes, and support the pedagogical integration of
modern technologies. In addition, training design should account for varying starting points
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among participants and support the development of shared institutional practices for using
simulation equipment.

The analysis suggests that effective capacity building requires an integrated approach that
combines technological competence, simulation pedagogy, and strong connections to
labour-market needs. This approach will guide TUADIG in designing practical, relevant, and
future-oriented training that supports the transformation of agricultural education in
Ukraine.

Pe3oMe

MeToto Lboro aHanisy notpeb 6yno BU3Ha4YeHHA KAOYOBMX NOTPeD PO3BUTKY
KOMMNETEHTHOCTEN BMKAAAAYiB, IHCTUTYLLIMHUX NPAKTUK Ta BiANOBIAHOCTI BUMOraM PUHKY
npaui ANA NoAaNbLLIOro BpaxyBaHHA Mig 4ac po3pobaeHHA MalbyTHIX HaBYabHUX 3aXO0AiB
NPOEKTY.

AHani3 6a3yeTbcA Ha ABOX OCHOBHUX AXKepenax AaHMX: ONUTYBaHHI BUKNaAadiB (KinbKicTb
pecnoHAeHTIB - 57) Ta onuUTyBaHHI NpeacTaBHMKIB ranysi (KifbKicTb pecnoHaeHTis - 13),
AONOBHEHNX HAABHO AOKYMEHTALE LWoA0 PO3BUTKY NpodeciitHoi ocsiTh Ta umdpoBsoi
TpaHchopmalii. PesynbTaTi NOEAHYIOTb CAMOOLLIHKY BUKIAga4aMm BNACHUX
KoMneTeHTHocTeln i noTpeb npodecinHoro po3BmTKY 3 6ayeHHAM 3aLiKaBAEeHMX CTOPIH
HOBITHIX TEXHONOTiN, MaNbyTHIX BUMOT A0 HaBUYOK Ta NPOrasiMH Y YUNHHIN OCBITHIN
niaroTosu,i.

Pe3ynbTaT NOKa3ykoTb, WO HAaBYaHHA Ha OCHOBI CMMYANALLIT BXKe BUKOPUCTOBYETLCA B
3aKNagax-y4acHMKax, NpoTe MOro 3aCTOCYBaHHA 3a/IMLLIAETbCA HEPIBHOMIPHMUM i 4acTo
0b6MeXKYETbCA OKPEMUMM HaNPsAMaMM abo OKpeMUMK BUKNaZa4amu. MNepeBarkHO BOHO
BMKOPUCTOBYETLCA ANA NPAKTUYHUX LiNei, TaKUX AK HaBY4aHHA poboTi 3 061agHAHHAM i
6e3neyHe BignpaLtoBaHHA HAaBMYOK. 3arasiom BMKNAAadi MaloTb MillHY negaroriyHy 6asy Ta
BMEBHEHO BMKOPMUCTOBYHOTb LMGPOBI iIHCTPYMEHTM B OCBITHbOMY NpoLeci. BogHouac
BMABNEHO CYTTEBI NOTPE6M PO3BUTKY Yy cHepi NPOEKTYBAHHA Ta CUMYANALIMHOIO HaBYaHHSA,
0c0611BO WOA0 CTBOPEHHA CTPYKTYPOBAHMX, LiNECNPAMOBAHMX i NCUXONOTYHO He3neyHmnx
HaBYa/IbHUX cUTyaLin. Kpim Toro, ouiHOBaHHS Ta HaZaHHA 3BOPOTHOIO 3B’'A3KY B yMOBaXx
cuMynALii 34e6in1blWOoro 3aMWaTbCA OPIEHTOBAHUMM Ha BUKNAAAYaA, TOAI AK pedNeKCUBHI
Ta CTYAEHTOLEHTPOBAHI NiAXoAn, TaKi AK CAMOOL,iHIOBAHHA, B3aEMOOLLIHIOBAHHA Ta
CTPYKTYpOBaHM AebpundiHr, BUKOPUCTOBYOTLCA 0OMeEXKeHO.

LWoao undpoBoi KOMNETEHTHOCTI, BUKIaAa4i NOBIAOMAAOTb NPO A0CTaTHLO BUCOKMUN pPiBEHb
BONOAIHHA 3arabHUMMU LUPPOBMMMU iIHCTPYMEHTAMM Ta OCBITHIMU NaaTPopmamm, a TaKOXK
AEMOHCTPYIOTb NO3UTUBHE CTaBJ/IEHHSA A0 BNPOBaAMKEHHA HOBUX TeXHOAOriN. MpoTe piBeHb
KOMMNETEHTHOCTi Y BUKOPUCTAHHI CnewianisoBaHMX i HOBITHIX arpapHUX TEXHOOTIN, TaKNX AK
APOHU, CUCTEMM TOYHOTO 3eMNepobHCTBa Ta iIMEePCUBHI HAaBYaANbHI CepefoBuULLA, € 3HAYHO
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HUKYMM. LLa nporanmMHa NoCMAOETLCA iIHCTUTYLLIMHMMM YMOBAMM, OCKiNIbKM 40CTYN 4,0
CYYaCHUX TEXHONOTi € HEPIBHOMIPHMM, @ HaBYaHHSA BCe e 3HaYHOK MiPOO CMIMPAETLCA HA
BUKOPWUCTAHHS TPaAMLIMHOT TEXHIKWU. 3a C/10BaMM 3aLliKaBNEeHUX CTOPIH, CiibCbKe
rocnoAapcTBo cTaEe aAeaani 6inbw umdpoBUM, aBTOMATU30BAHUM Ta OPIEHTOBAHUM Ha AaHi.
MpencTaBHUKM ranysi BU3HaYatoTb YiTKi ManbyTHI NoTpebn B KOMNeTeHL,iaX y TakMx chepax,
AK iIHTeNEeKTyaIbHA TeXHiKa, BUKOPUCTAHHA AaHUX, CACTEMHA iHTerpauia Ta aBTOHOMHI
TexHonorii. BogHo4Yac BOHW OLiHIOIOTb 3[@THICTb CY4acHOT OCBITU 3a40BOILHATU Li NoTpebu
inwe AK NoOMipHY.

Ha oCHOBI OTpUMaHMX pe3ynbTaTiB aHa i3 BU3HAYAE Ki/ibKa K/IHOYOBUX OPIEHTUPIB ANA
pPO3p06AeHHA HaBYanbHUX Nporpam. MarbyTHi TpeHiHrn TUADIG matoTb npuainatm
NPiOPUTETHY yBary po3BUTKY rasly3eBUX TEXHONOTYHUX KOMMNETEHTHOCTEN Y NOEAHAHHI 3
MiLHUM neaaroriyHoo NiarpyHTam. OcobamBMin aKUEHT Clig 3p0ObUTU Ha PO3BUTKY 34aTHOCTI
BMKNA4a4viB NPOEKTYBATU, MPOBOLMUTM Ta OLLIHIOBATU CUMYAALAHE HAaBYaHHA 3MICTOBHUM i
pe3ynbTaTUBHMM CNocoboM. HaBYaHHA TaKOXK MA€E NOCUMNOBATH pedaeKCUBHI Ta
CTYAEHTOLUEHTPOBaHI NPaKTUKK, NOKpaLLyBaTH BiANOBIAHICTb OCBITHLOIO NpoLecy peaabHUM
BMPOOHMYMM Npouecam, NiATPUMYBATM NeAaroriyHy iHTerpaLito Cy4acHMX TeXHoNorin. Kpim
TOro, NiA, Yac po3pobaeHHA nporpam HeobxiAHO BPAaXxOBYBATU Pi3HUI NOYATKOBUI PiBEHb
NiAroTOBKM Y4aCHUKIB Ta CNPUATU GOPMYBAHHIO CRiIbBHUX IHCTUTYLIMHUX NPAKTUK
BMKOPUCTaHHA CUMyAnALiHOro obnagHaHHA.

AHanis cBigunTb, WO edeKTUBHE HAPOLLYBaHHA NOTeHLUiany noTpebye KOMNAEKCHOro
niaxoay, AKUM NOEAHYE TEXHONOTIYHI KOMNETEHTHOCTI, Neaaroriky CUMyAaLiMHOro HaB4aHHA
Ta TiCHWI 3B’A30K i3 noTpebamum puMHKy npaui. TakMi nigxig ctaHe oCHOBOO ANA
po3pobneHHA B MmexKax NPoeKTy TUADIG npaKTUYHMUX, aKTya/IbHUX Ta OPIEHTOBAHMX Ha
MaMbyTHE HaBYAIbHMUX NPOrPam, AKi CNPUATUMYTb TPaHChOpPMAaL,ii arpapHOT OCBiTM B YKpaiHi.

1.Background

Transforming Ukrainian Agricultural Education for the Digital Era (TUADIG) is a
development project that supports the modernisation of agricultural vocational
education and training (VET) in Ukraine. The project responds to changes in agriculture,
where digitalisation, automation and data-driven farming practices are increasingly
part of everyday work. At the same time, VET institutions are expected to prepare
learners for a labour market that values both modern technical skills and the ability to
adapt, solve problems and learn continuously. TUADIG focuses especially on
strengthening the professional development of VET teachers, enabling them to
integrate contemporary educational technologies and methods into teaching and
learning.
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To ensure that TUADIG responds to real and prioritised needs, this needs analysis was
conducted to build a shared understanding of (1) teachers’ own perceptions of their
current competence and development needs in the project’s key themes and (2) future-
oriented skills and competence gaps recognised by industry partners. The analysis has
a dual purpose. First, it captures industry perspectives on the most important future
competences in modern agriculture and identifies the most significant skills gaps
observed in current training and graduate readiness. Second, it builds learner
understanding by exploring how teachers assess their own competence and
confidence in competence-based education, simulation pedagogy and digitalisation-
related topics. This combined perspective supports evidence-informed decisions on
what kinds of capacity building, training content and practical support TUADIG should
provide.

The needs analysis draws on both existing evidence and primary data collection. Itis
informed by prior reports and studies on the Ukrainian VET context and reform needs,
and itis complemented by two targeted surveys conducted within the project. The
teacher survey collected responses from 60 teachers across participating institutions,
while the industry partner survey received 13 responses. Together, these data sources
provide a structured view of current competence levels, perceived development
priorities and the expectations of the labour market.

The scope of this needs analysis is alighed with TUADIG’s main development areas:
competence-based education, simulation pedagogy, immersive learning environments,
and the technologies and devices needed to implement modern, digital and simulation-
based learning. The findings are used as a foundation for designing and prioritising
TUADIG professional development activities, ensuring that the project’s trainings offer
is practical, relevant and directly connected to the needs of teachers and the
agricultural sector.

2.Data collection

The needs analysis was based on two main data sources: existing documentation and
survey data.

2.1 Existing documentation

We drew on previous reports and studies examining the development needs of
vocational education and training (VET) in Ukraine (such as Jeon 2025, Eurydice 2026),
as well as the impacts of digitalisation and the green transition on the agriculture sector
(Prikhodko et al. 2023, Hrymak et al. 2024). In addition, the reviewed materials
highlighted current developmental needs within the VET system, including the
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pedagogical state, the extent to which cooperation with working life is realised, and the
availability of digital learning solutions. This documentation provided the contextual
foundation for both the design of the surveys and the interpretation of the findings.

This needs analysis was guided by a simple conceptual framework in which
development needs are understood as gaps between current capacity and the
competences, resources, and practices required in a changing professional context. In
this report, the framework brings together three complementary perspectives. First,
needs analysis is used to identify mismatches between current conditions and desired
future performance, so that development measures can be targeted to the most
relevant areas (Watkins, Meiers, & Visser, 2012). Second, teachers’ digital and digital-
pedagogical competence is approached as more than technical ability: itincludes the
purposeful pedagogical use of digital tools, the selection and creation of digital
resources, assessment, learner support, and continuous professional learning
(Redecker & Punie, 2017). Third, simulation-based learning is understood as a
pedagogical approach in which learning is strengthened through structured practice,
facilitation, feedback, reflection, and debriefing (Endacott et al., 2018). Together, these
perspectives support the interpretation of the findings by linking teachers’ self-
assessed competence, institutional conditions, and labour-market expectations to the
practical design of TUADIG activities.

2.2 Survey data

Two targeted surveys were conducted as part of the project.

The teacher survey (60 respondents) was addressed to vocational education
agriculture teachers in the four participating VET institutions to understand their current
use of simulation-based learning, their self-assessed competence in digital and
emerging agricultural technologies, and their competence development needs for the
TUADIG training design.

The industry partner survey (13 respondents) targeted labour market stakeholders
within TUADIG’s cooperation network to capture labour market perspectives on future
technologies, competence needs, current skill levels, and implications for vocational
education. Their perspectives provided up-to-date insights into current skills needs in
the agricultural sector and the changes affecting them.

The surveys were conducted as part of the project’s internal data collection activities,
and participation was voluntary. Both surveys were administered online via Webropolin
March-April 2026. The survey language was Ukrainian. The dissemination of the surveys
was coordinated by Ukrainian partners.
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2.3 Respondents

Teacher respondents

The analysis below is based on 57 responses (out of 60 total survey respondents) who
gave permission to use their responses for research.

As shown in Figure 1, respondents were predominantly teachers/trainers (52
respondents; 91%), with smaller shares of administration/management (4; 7%),
instructors/coaches (2; 4%), and developers/RDI experts (1; 2%).

Role

Number of respondents: 57, selected answers: 60

Instructor / Coach

Developer / RDI expert

Administration / Management

Other, what? F

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Figure 1. Professional role of teacher survey respondents.

Figure 2 illustrates teachers’ experience in designing and implementing learning
situations using different technologies (including hybrid and online learning) was mixed:
38% reported 1-5 years of experience and another 39% reported more than 10 years,
while 14% had 5-10 years and 9% less than one year.
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Experience in designing and implementing learning situations using different technologies (including hybrid and online
learning).

Number of respondents: 57

Less than one year

1-5 years 38%

5-10 years 14%

More than 10 years

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Figure 2. Teacher respondents’ experience in designing and implementing learning
situations using different technologies.

In terms of general instructor experience (also beyond simulation instruction), 39%
reported more than 10 years and 28% less than one year. A further 24% reported 1-5
years and 9% 5-10 years (Figure 3).

Experience as an instructor (also other than simulation instruction).

Number of respondents: 57

Less than one year 28%

Ilt

1-5 years 24%

5-10 years 9%

More than 10 years

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Figure 3. Teacher respondents’ general instructor experience.

10
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Industry respondents

The analysis below is based on 13 respondents. Figure 4 shows the respondents
represented mainly farms/farmers (69%), with smaller shares from machinery
contractors/service providers (8%), agricultural technology or service companies (8%),
advisory/development organisations (8%), and other organisations (8%).

|

Farmer / farm 69%
Machinery contractor / service provider
Agricultural technology or service company

Advisory / development organization

Other, what? [P
Educational
institution

0% 10% 20% 30% 40% 50% 60% 70% 80%

Figure 4. Organisation type of industry partner survey respondents.

In terms of role, respondents most often identified as employers/supervisors (46%) or
experts/employees (31%), with smaller shares of entrepreneurs (8%) and other roles
(15%) as shown in Figure 5.

11
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Your role

Entrepreneur 8%

Expert / employee 1%

Employer / SuperVisor

Other, what? * Agronomist
Y . + Teacher

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Figure 5. Role of industry partner survey respondents.

2.4 Analysis of the data

The survey data was analysed mainly using descriptive methods. Quantitative
responses were examined through frequencies, percentages, and, where relevant,
average values in order to identify the most common patterns, strengths, and
development needs among respondents. The results from the teacher survey and the
industry partner survey were first reviewed separately and then compared to identify
converging themes and possible differences between educational and labour-market
perspectives.

The open-ended responses were generally brief and did not provide sufficient depth for
systematic thematic analysis. They were therefore used mainly as supplementary
material to provide additional context and to support the interpretation of the
quantitative findings.

The purpose of the analysis was not statistical generalisation but to produce a practical
and evidence-informed understanding of the current situation and the most important
priorities for TUADIG trainings design.

12
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2.5 Reliability

Participation in the surveys was voluntary, and the responses were processed
confidentially. The results are reported in a way that does not allow individual
respondents to be identified, and quotations are presented at a general level (e.g.

» <«

“teacher”, “industry partner”).

Reliability is strengthened using multiple data sources and by the parallel examination
of the perspectives of teachers and industry partners. At the same time, it should be
noted that the data are based on respondents’ assessments and experiences and on
target groups reached through the project network, which may affect the
generalisability of the findings.

13
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3.Simulation pedagogy practices in
organisations

The findings suggest that simulation pedagogy is already present in the participating
educational institutions, but its use remains uneven in scope, visibility, and degree of
integration.

Figure 6 illustrates the organisational level of simulation usage. Simulation appears to
be used most often occasionally (32%), while 26% of respondents report that itis used
systematically within the curriculum and 17% indicate that it is used as part of
individual courses. At the same time, 25% of respondents are unable to say how
extensively simulation is used in their organisation.

Level of simulation use in your organisation

As part of individual courses
Systematically within the curriculum
Also in RDI activities and industry collaboration

0% 5% 10% 15% 20% 25% 30% 35%

Figure 6. Extent to which simulation pedagogy is used in participating organisations.

This indicates that simulation-based learning is not yet a fully transparent or
consistently embedded practice across institutions. Rather, the results suggest a
mixed situation in which some organisations have already integrated simulation into
teaching in a more structured way, while in others its use is more limited, localised, or
less visible to staff.

A similar pattern can be seen in Figure 7 at the level of individual teachers’ work. Nearly
half of the respondents (47%) report that simulation-based learning is not currently

14
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included in their job, while 44% say that it is included occasionally and only 9% report
regular involvement.

Does your current job include simulation-based learning in any form?

Number of respondents: 57

Yes, regu‘arly
o OccaSiona”y

Not at the moment

0% 5% 10% 19% 20% 25% 30% 35% 40% 45% 50%

Figure 7. Extent to which simulation-based learning is included in teachers’ own work.

This suggests that although simulation pedagogy exists within many institutions, itis
notyet an established part or a routine of teachers’ everyday professional practice.
Instead, participation in simulation-based learning appears to be concentrated among
certain teachers, subjects, or teaching contexts. Taken together, these findings point to
an organisational landscape in which simulation pedagogy is developing, but where
access, participation, and implementation are still uneven. This might be due to the
lack of equipment (See Chapter 6. Institutional equipment, digital systems, and
simulation facilities).

The findings concerning the primary use of simulations provide a more detailed picture
of how simulation is currently positioned in teaching practice (Figure 8). The most
common reported use is learning basic equipment operation (51%), followed by safe
practice and making mistakes without risk (28%) and practising rare or critical
situations (18%). In addition, 23% of respondents indicate that they cannot say what
simulations are primarily used for.

15
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Simulations are primarily used for

| cannot say

Learning basic equipment operation 51%

Safe practice and making mistakes without risk 28%

Practising rare or critical situations 18%

]'IE

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 8. Primary uses of simulation in participating organisations.

Overall, simulation is currently used above all for practical, skill-oriented, and
operational purposes. This is fully consistent with the central pedagogical value of
simulation: it allows learners to practise procedures, actions, and decision-makingin a
protected environment where mistakes do not lead to real-world harm. At the same
time, the emphasis on basic equipment operation suggests that simulation is often
positioned at the level of procedural training and familiarisation, rather than being used
more broadly as a tool for advanced pedagogical inquiry, collaborative problem-
solving, or reflective professional judgement.

The open-ended responses support and enrich this interpretation. They show that
simulation is being used in a wide variety of subject areas and educational contexts,
including driving instruction and road traffic situations, machinery and tractor studies,
natural sciences and virtual laboratory work, chemistry, IT and programming, business
planning, and laboratory-based learning more generally. Several responses also
indicate that simulations are used to strengthen theoretical understanding, support the
application of knowledge and skills in practice, and develop broader cognitive abilities
such as critical thinking and spatial thinking.

This suggests that simulation pedagogy is not confined to one type of discipline or one
pedagogical aim. Instead, itis being applied across diverse fields, often in ways that
combine conceptual learning with practical rehearsal. Particularly in the natural
sciences and technical fields, simulations seem to be valued as a way to demonstrate
phenomena or processes that may be difficult, expensive, or unsafe to reproduce in

16
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real conditions. In driving education and equipment-related learning, the emphasis
appears to be on procedural fluency, safety, and repeated practice.

4.Teachers’ simulation-pedagogical
competence

Taken together, the survey results suggest that simulation-based learning is presentin
the participating organisations, but its use is still uneven, often occasional, and
strongly dependent on the teacher’s role. The data also indicates that teachers report
moderate to fairly good confidence in several general pedagogical areas, but there are
clear development needs in the practical design, facilitation, and assessment of
simulation-based learning.

4.1 Strengths identified

The self-assessment chart in Figure 9 shows that respondents generally evaluate their
competence positively in several areas related to teaching and assessment. Across ten
statements (e.g., defining learning objectives, supporting active engagement,
competence-based education, assessment criteria, phases of simulation-based
learning and debriefing), average scores were consistently high, ranging from 3.5 to 4.0,
with an overall average around 3.8.

Average
score

| am able to define clear and appropriate learning objectives for
teaching. 3.8
| take learners’ prior knowledge and experiences into account 39

when planning teaching. '

| use methods that support active learner engagement. 3,8
| understand what competence-based education means. 38

My assessment of competence is based on assessment criteria
and learning objectives. 4.0

| understand the key phases of simulation-based learning
(preparation, action, debriefing) and their importance for... 38

| understand the pedagogical principles of simulation-based
learning (e.g. experiential learning, reflection). 3,8

| am able to design simulation situations so that learners feel 7% | 10% 2
safe and understand the objectives. = - 35
I am able to facilitate simulation situations so that learners feel 7% 7%
safe and understand the objectives. 4 3,5
| am able to use debriefing to support learning and competence yymer o
assessment. u ik 38
0% 20% 40% 60% 80% 100%

m 1 = Strongly disagree m2 m3 m4 m5 = Strongly agree

Figure 9. Teachers’ self-assessed simulation-pedagogical competence.
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These findings suggest that many teachers already have a good pedagogical foundation
for simulation-based learning. The results indicate that most of respondents
understand the principle of constructive alignment, recognise the importance of
learner-centred planning, and value active participation, interaction, and experiential
learning as key elements of teaching. This is a significant strength, as simulation-based
learning relies heavily on these pedagogical principles.

4.2 Main development needs emerging from the data

Although the overall self-assessment is relatively positive, the data also reveal several
important areas where competence development is needed.

Need to strengthen pedagogical understanding specifically related to
simulation

There are still many who do not feel confident in the pedagogical foundations of
simulation-based learning itself. The relatively large midpoint responses in the
statements regarding simulation pedagogy indicate that understanding is often partial
rather than fully secure. In practical terms, this suggests that many teachers may know
the main concepts, but they may not yet be able to apply them consistently in
instructional design and implementation.

Practical competence in simulation design and facilitation

The clearest development need concerns the practical implementation of simulation-
based learning, especially the design and facilitation of safe and purposeful simulation
situations.

The weakest results in the self-assessment chart were in ability to design and facilitate
simulation situations in a way that learners feel safe and understand the objectives.
Although many respondents assessed their competence at a moderate level, the
relatively high proportion of neutral responses and the presence of negative responses
suggest that these skills are not yet firmly established for all teachers. While many
teachers see themselves as somewhat capable, a substantial proportion is uncertain or
lack confidence in designing and facilitating simulation scenarios. The lack of
confidence in facilitating is especially significant because facilitation is central to
simulation pedagogy.

This points to a need for targeted competence development that moves beyond theory
and provides hands-on, practice-oriented development which strengthens teachers’
practical confidence in planning and leading simulation-based learning in a
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pedagogically meaningful and psychologically safe way. This could mean topics such

as:

e howto design scenario,

e tipsfor learner briefing,

e ways to build psychological safety,

e role distribution,

e guidance during the simulation,

e and management of the learning process before, during, and after the

simulation.

Assessment and feedback practices appear teacher-led and
insufficiently systematic

The findings related to assessment and feedback in Figure 10 suggest that simulation-
based learning in the participating organisations is still largely guided by teacher-led
practices and that more systematic and pedagogically varied approaches would be

beneficial.

How is learning in simulation situations assessed in your organisation?

B

| cannot say

No systematic assessment 18%

Teacher observation 47%

Performance demonstrations using real equipment 30%

Assessment based on simulator-generated data 14%

Self-assessment and reflection

=

0% 10% 20% 30% 40% S50% 60% 70% 80% 90% 100%

Figure 10. Assessment methods used in simulation situations.
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Assessment of learning in simulation situations was most often based on teacher
observation (47%) and performance demonstrations using real equipment (30%), while
only 14.0% reported assessment based on simulator-generated data.

Notable is that self-assessment and reflection were mentioned only rarely. In addition,
a notable proportion of respondents indicated that there is no systematic assessment
in place or that they are unable to say how learning is assessed in their organisation.

This suggests that assessment practices may not yet be sufficiently explicit, consistent,
or shared across the organisational context. A similar pattern can be seenin the
feedback-related responses.

How is feedback provided in simulation situations?

Teacher feedback 61%

Peer feedback 14%

Device-generated feedback m

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 11. Ways in which feedback is provided in simulation situations.

When asked how feedback is provided in simulation situations (Figure 11), 61% of
respondents reported that feedback is given by the teacher, 16% reported device-
generated feedback, and 14.0% reported peer feedback. In addition, 25% selected “I
cannot say.”.

Feedback in simulation situations is provided mainly by teachers, whereas peer
feedback appears to play a much smaller role. Although teacher feedback is clearly
important in simulation-based learning, the limited use of peer-based, reflective, and
technology-supported feedback may reduce opportunities to make feedback a more
active and learner-centred part of the learning process.
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This is particularly important in simulation pedagogy, where learning does not depend
only on performing an action, but also on analysing, interpreting, and reconstructing the
experience afterwards (that is, debriefing). Self-assessment, peer assessment, peer
feedback, and reflection are essential because they help learners make their thinking
visible, recognise strengths and areas for improvement, compare their own
performance with learning objectives or professional criteria, and learn from the
observations and perspectives of others.

In simulation-based learning, reflection and dialogue are central mechanisms through
which experience is transformed into deeper understanding, professional judgement,
and transferable competence. If these elements remain underused, the educational
value of simulation may remain narrower than its full pedagogical potential would
allow.

The relatively high proportion of respondents who could not say how feedback is
provided suggests that feedback practices may not be clearly defined, consistently
implemented, or well communicated across the organisation. Taken together, these
findings indicate a clear need to strengthen competence in both assessment and
feedback within simulation-based learning. Future professional development should
therefore focus on supporting teachers in the use of more systematic assessment
criteria, structured observation, reflective and self-assessment practices, peer-based
feedback processes, and pedagogically meaningful feedback and debriefing methods
that engage learners more actively in the evaluation of their own learning.

5.Teachers’ digital and digital pedagogical
competence

The findings suggest that teachers have a reasonably strong general foundation in
digital teaching, but that their competence is considerably more uneven when more
specialised or emerging agricultural technologies are concerned.

Overall, the results present a picture of teachers who are already familiar with common
digital learning environments and generally positive towards the use of technology in
teaching. At the same time, the data also indicate a clear need for further professional
development, particularly in the pedagogical use of newer technologies and in more
specialised technology domains connected to simulation-based learning and sector-
specific digitalisation.
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5.1 Strengths identified

A clear strength emerging from the data is teachers’ competence in the use of general
digital tools in teaching. Most respondents assess their competence in this area as
moderate or high, which suggests that digital tools are already a meaningful and
relatively established part of everyday teaching practice (Figure 12).

How would you assess your current competence?

Number of respondents: 57

Average
score
in using digital tools in teaching EEENEL 53% 31% 3.1
XR technologies / IT\TFS?EI/EMIS?FNHQ environments 21% 259 40% 14% 25
Agricultural drones 42% 26% 21% 1% 20
Smart tractors and precision farming technologies 23% 31% 32% 14% 24
Other automation / robotics in agriculture 26% 32% 33% 9% 22

0% 10% 20% 30% 40% 950% 60% 70% 80% 90% 100%

m No competence at all mLittle competence mModerate competence mHigh competence mVery high competence

Figure 12. Teachers’ self-assessed competence in different digital and emerging
technologies.

This interpretation is further supported by the results on digital pedagogy in Figure 13.
large majority of respondents agree that they are proficient in using digital learning
environments and tools in teaching, such as Microsoft 365, Moodle, Google

A

Workspace, and Zoom. Similarly, most respondents report that they are able to select

digital solutions based on pedagogical objectives and that they regularly use digital
methods in their teaching.
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Average
I I | | | | I I I I | score
| am proficient in using digital learning
environments and tools in teaching (e.g. Microsoft K& E7 42% 33% 41
365, Moodle, Google Workspace, Zoom). ’
| am able to select digital solutions based on I @ ® @
pedagogical objectives. % 23% 47% 26% 4.0
| regularly use digital methods in my teaching. S5/l 35% 34% 4.0
| feel that | need additional training to develop my b0, 23% 30% 42% 4.1

digital pedagogy and use new tools.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m1 = Strongly disagree m2 m3 m4 m5=Strongly agree

Figure 13. Teachers’ self-assessed digital pedagogical competence.

Taken together, these findings indicate that many teachers already possess a solid
basis in digital pedagogy and are able to connect technology use to teaching and
learning goals rather than using digital tools as isolated technical additions.

Another important strength concerns teachers’ attitudes towards technology and
digital development. The technology acceptance data in Figure 14 show that
respondents are highly open to adopting new technologies in teaching and strongly
believe that new technologies can improve teaching quality and learning outcomes.
Most also express a clear intention to use new technologies in the near future. In

addition, a substantial proportion of respondents indicate that they are willing to act as
pilot users and share experiences with colleagues. This is a particularly valuable finding

from a development perspective, because it suggests that teachers’ attitudes are not a

major barrier to future digital innovation. On the contrary, the data indicate a positive
and development-oriented mindset that can provide a strong basis for institutional
change and peer-supported learning.
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Technology Acceptance in Teaching

Average
score
| am open to adopting new technologies in teaching. 18% 21% 4.4
| understand the ethical and pedagogical boundaries of ----------
technology use (e.g. cognitive load, data protection,  FZM kel 19% 44
confidentiality).

| am able to use technology in simulation-based learning 37
and other digital learning situations. !

| find it easy to adopt new technologies in my teaching. 39

| believe that the use of new technologies improves res 44
teaching quality and learning outcomes. - ’

| intend to use new technologies in my teaching in the 42
near future. ’

| am willing to act as a pilot user for new technologies and 3.9

share experiences with colleagues.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
m1=Strongly disagree m2 m3 m4 m5 = Strongly agree

Figure 14. Teachers’ attitudes towards adopting new technologies in teaching.

A further strength is teachers’ awareness of the ethical and pedagogical boundaries of
technology use. Most respondents agree strongly that they understand issues such as
cognitive load, data protection, and confidentiality in relation to digital teaching. This
suggests that teachers’ digital competence is not limited to technical functionality
alone, but also includes an understanding of responsible and pedagogically sound
technology use. This is especially important in digital and simulation-based learning
environments, where the effective use of technology must be balanced with
considerations related to accessibility, student wellbeing, privacy, and the overall
quality of the learning experience.

5.2 Main development needs emerging from the data

Despite these strengths, the findings also reveal clear and significant development
needs.

Competence in specialised and emerging technologies

The most visible gap concerns competence in specialised and emerging technologies.

As seenin Figure 15, while the respondents rated their competence in using digital
tools in teaching relatively high (average 3.1), self-assessments are notably lower in
areas such as XR technologies and immersive learning environments, agricultural
drones, smart tractors and precision farming technologies, and other forms of
automation or robotics in agriculture. In several of these areas, a large proportion of
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respondents place themselves at the lowest end of the competence scale. This
suggests that teachers’ digital competence is currently strongest in general-purpose
teaching technologies, whereas competence in more specialised technologies relevant
to simulation-based learning and professional fields remains limited for many
respondents.

How would you assess your current competence?

Number of respondents: 57

Average
score
in using digital tools in teaching FeENERZ 53% 31% 3.1
XR technologies / \T\Téfgﬁﬂl%mmg environments 21% 250, 40% 14% 25
Agricultural drones 42% 26% 21% 11% 2,0
Smart tractors and precision farming technologies 23% 31% 32% 14% 24
Other automation / robotics in agriculture 26% 32% 33% 9% 22

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mNo competence at all mLittle competence mModerate competence mHigh competence mVery high competence

Figure 15. Teachers’ competence in specialised and emerging agricultural
technologies.

The key development challenge is not digital competence in general, but the ability to
teach and use sector-specific digital and automated technologies that are becoming
increasingly centralin agriculture.

Practical confidence in applying technology in simulation-based
learning

A second important development need relates to practical confidence in applying
technology in simulation-based learning and other digital learning situations. Although
a majority of respondents assess their competence positively, a substantial proportion
select the midpoint, and a smaller but still meaningful group report low confidence. A
similar pattern can be seen in responses concerning the ease of adopting new
technologies in teaching. This suggests that teachers may be open to using new
technologies and recognise their value, but do not always feel fully confidentin
applying them in practice.
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Additional training

A third development need is linked to the strong and explicit demand for additional
training. A clear majority (52 %) of respondents agree that they need further training to
develop their digital pedagogy and to use new tools. This is one of the most important
findings in the data, because it shows that teachers themselves recognise that their
current competence, while meaningful, is not sufficient for future needs. The result
suggests an awareness that digital pedagogy is continuously evolving and that teachers
need ongoing opportunities to update both their technological and pedagogical
knowledge. This is particularly relevant in fields where digitalisation, automation, and
simulation technologies are developing rapidly and are changing the expectations
placed on teaching.

6.Institutional equipment, digital systems, and
simulation facilities

Figures 16 and 17 suggest that some of the participating educational institutions
already have a basic infrastructure for practical and simulation-related teaching, but
the level of technological modernisation varies considerably.

Teaching is still strongly based on conventional machinery, particularly conventional
tractors, which are used in the great majority of institutions. Real tractors and
machines also appear to play a central role in current teaching practice, highlighting the
continuing importance of hands-on learning in this field.

At the same time, more advanced technologies remain much less common, and the
use of drones in particular is still very limited, with most organisations reporting that
they are not used in teaching or training. This creates a clear development need that is
directly relevant to the project: by acquiring drone and tractor simulators for schools,
the project can help bridge the gap between traditional equipment-based teaching and
the emerging technological demands of the field.
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Tractors and machinery

Positioning-based automation (GPS, RTK)
11
0

Precision farming systems

Autonomous / semi-autonomous functions

Other tractor/machine, what?

Stch machine

obsolete agricultural equipment 0% 20% 40% 60% 80% 100%
cars and tractors of the USSR
KHARTSYZ, JAMZ, DT-75

tractors of the 80's, and other outdated iron

B

s s s s .

Figure 16. Availability of agricultural equipment used in teaching and training.

Drones

Mapping / imaging drones

Multispectral / NDVI drones E

Spraying or spreading drones

Other drone, what?
Management training

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Figure 17. Availability of digital and advanced agricultural technologies in teaching and
training.
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When asked how well their equipment corresponds to current industry use, responses
varied: the majority, 60%, reported that it partially corresponds, while 14% said it does
not correspond, 15 % that it does correspond well and 11% said it represents the state
of the art (Figure 18).

How well does your equipment correspond to current industry use?

Does not correspond

Partially corresponds 60%

Corresponds well

Represents state of the art

0% 10% 20% 30% 40% 50% 60% 70%

Figure 18. How well institutional equipment corresponds to current industry use.

The open-ended responses reinforce that some institutions still rely on clearly outdated
machinery, including old tractors and obsolete agricultural equipment. This suggests
that while basic practical training is well established, access to more contemporary
and digitally advanced technologies is uneven.

Machine-specific software or interfaces are often used. Basic simulators or physical
training equipment are also presentin a substantial number of institutions, although
their age varies.
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Which digital systems are used in your organisation?

68%

Machine-specific software / interfaces

Cloud-based data platform

Farm management or decision-support system

Other, what

I don’t know

0% 10% 20% 30% 40% 50%

60%

70% 80% 90% 100%

Figure 19. Types of simulation equipment and software available in participating

institutions.

The findings concerning simulation environments show a similarly mixed picture. As

presented in Figure 20 below, nearly half of the respondents report that their
organisation has a dedicated simulation facility, and some also mention multi-purpose
laboratories, flexible teaching spaces, or online programs used for simulation
purposes. Yet, over half of respondents (53%) could not say what kind of simulation

facilities are available.
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What kind of simulation facilities does your organisation have in use?

Dedicated simulation facility

Flexible teaching space

Multi-purpose laboratory (e.g. health care / technology / 9%
entrepreneurship) o

Other, what
Programs from the

Internet 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 20. Types of simulation facilities available in participating institutions.

In teaching practice, different solutions were used with clearly different frequencies
(Figure 21). Simulators and digital exercises, as well as simulation combined with real
practice, are used with some regularity in part of the field.

How often are the following used in teaching?

Average
score
Simulators / digital exercises 24
Real drones 24% 46% 28% 29 21
Real tractors / machines |[EMESAWELRNMIGL 68% 34
23

Simulation combined with real practice 25%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Bl cannotsay mNotused mRegularly ®PerynapHo
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Figure 21. Frequency of use of different simulation solutions in teaching practice.

However, the availability of more advanced simulation technologies remains limited, as
seen in Figure 22. High-fidelity simulators, VR/AR, and remote or hybrid simulation are
still not used in many institutions, and where they are available, they appear to be less
widespread than more basic forms of simulation.

Simulation equipment — equipment in use and age

Select the age category that best describes each type of equipment.

Average
score
Basic simulators / physical training equipment 25% 23% 3% 21% 28% 31
High-fidelity simulators 53% 14% 3% % 23% 23
VR /AR 46% 12% 798%  32% 26
Remote or hybrid simulation 49% 14% 5%B% 30% 25

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
ENot used mlessthan 3years MB3-Gyears MBMorethan6years mCannot say

Figure 22. Availability of advanced simulation technologies in participating institutions.

Another important feature of the current situation is that staff awareness of available
equipment and facilities appears incomplete. Across several questions, a relatively
large proportion of respondents selected “l cannot say,” especially when asked about
simulation facilities (Figure 20), the age of simulation equipment (Figure 22), or the
frequency with which certain tools are used in teaching (Figure 21). This suggests that
simulation-related resources may not yet be sufficiently visible, shared, or
systematically communicated across organisations. In other words, some institutions
may already possess useful equipment and facilities, but these resources do not yet
appear to function as fully transparent and widely recognised organisational assets.

The issue is not only limited access to advanced equipment, but also the fact that
current learning environments do not always reflect the technological realities of
contemporary agriculture.
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7.Stakeholder views on digital transformation,
competence needs, and the relevance of
current education

The stakeholder data suggests that agriculture is expected to become increasingly
digital, automated, and data-driven, while current education is seen as responding to
these changes only partly adequately. Because the number of responses is small (n =
13), the findings should be treated as indicative, but the overall patterns are clear
enough to identify key priorities for future development.

7.1 Expected technological developments

Stakeholders expect particularly strong growth in agricultural drones, loT sensors,
satellite-based precision farming, farm management software, and renewable energy
solutions on farms (Figure 23). Robotics and autonomous machinery are also seen as
important, although with more uncertainty.

Digital transformation and the role of technology in agriculture
Rate how widely the following technologies are adopted in agriculture in the coming years.

Agricultural drones

mi=low m2 =3 m4 m5=very high mldon'tknow

loT sensors (soil, weather, livestock)
Renewable energy solutions on farms

Satellite-based precision farming
(GPS / RTK auto-steering systems)

Farm management software (FMS)
Robotics and autonomous machinery
Al-based decision support systems

Digital twins for farm planning and
risk analysis

Figure 23. Stakeholders’ expectations of future technological developments in
agriculture.
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7.2 Future competence needs and current gaps

The most important future competence needs identified by stakeholders are illustrated
in Figure 24. Those are smart machinery operation and digital equipment handling,
digital system integration and interoperability, and precision farming methods and
tools. Other highly valued areas include drone-related competence, data literacy and
agricultural data analytics, cybersecurity, and the ability to operate or supervise
autonomous machinery and robotic systems.

Competence needs now and in the future

Rate the importance of the following competences in agriculture now and in the coming years.

mi=low ®m2 =3 =4 m5=very high ®Idon'tknow

Smart machinery operation and digital equipment handling skills
Digital system integration and interoperability skills

Competence in precision farming methods and tools
Al-supported agricultural decision-making competence

Drone operation, maintenance, and data interpretation skills

Competence in remotely operating and supervising autonomous
agricultural machinery and robotic systems

Data literacy and agricultural data analytics skills
Cybersecurity and digital risk management competence
Robotics and autonomous machinery operation skills

Sustainable and resource-efficient farming practice competence

Figure 24. Stakeholders’ views on future competence needs in agriculture.

When stakeholders assess the current competence level of employees and new
entrants, the picture is notably more moderate, as seen in Figure 25. The clearest
perceived gaps concern drones, Al-supported decision-making, digital system
integration, robotics, and precision agriculture. The open-ended responses reinforce
the same themes. This suggests a clear gap between the competences that agriculture
is expected to require and those that are currently available.
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Lurrent level of competences Rate the current competence level of employees / new entrants

Competence in precision farming methods and tools

Drone operation, maintenance, and data interpretation skills
Smart machinery operation and digital equipment handling skills
Robotics and autonomous machinery operation skills

Competence in remotely operating and supervising autonomous
agricultural machinery and robotic systems

Data literacy and agricultural data analytics skills
Cybersecurity and digital risk management competence
Digital system integration and interoperability skills
Al-supported agricultural decision-making competence

Sustainahle and resource-efficient farming practice competence

mi=low m2 m3 w4 mS=very high mldon'tknow

Figure 25. Stakeholders’ assessment of current competence gaps in agriculture-
related technologies.

7.3 How well does current education respond?

Stakeholders assess current education as meeting the sector’s technological
competence needs only moderately well (Figure 26).

How well does current education meet the sector’s technological competence needs?

1=very poorly

5= very well

| don't know

0% 5% 10% 15% 20% 25% 30% 35%
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Figure 26. Stakeholders’ overall assessment of how well current education responds to
technological competence needs.

The results in Figure 27 show that when asked to rate how well current education
provides key technology-related competences, responses were concentrated around
moderate (rating 3) and rather low (rating 2) levels, and no competence area received
any “very high” ratings (5 = 0%). The most consistently “moderate” area was precision
farming methods and tools (61% rated 3), followed by smart machinery operation and
digital equipment handling (46% rated 3) and sustainable and resource-efficient
farming practice (46% rated 3). In several emerging areas, a substantial share rated
provision as low (rating 1-2): for example drone operation (23% rated 1; 31% rated 2)
and cybersecurity/digital risk management (23% rated 1; 23% rated 2). Uncertainty was
also notable, especially for Al-supported agricultural decision-making (31% “l don’t
know”) and several other areas where 23% selected “l don’t know” (e.g., robotics,
remote supervision of autonomous systems, data analytics, cybersecurity, and system
integration).

Rate how well current education provides the following competences

mi=low m2 m3 m4 m5=very high mldon'tknow

Sustainable and resource-efficient farming practice competence ETA

Data literacy and agricultural data analytics skills
Al-supported agricultural decision-making competence

Competence in remotely operating and supervising autonomous
agricultural machinery and robotic systems

Digital system integration and interoperability skills

Smart machinery operation and digital equipment handling skills
Cybersecurity and digital risk management competence
Robotics and autonomous machinery operation skills
Competence in precision farming methods and tools

Drone operation, maintenance, and data interpretation skills

Figure 27. Stakeholders’ assessment of how well current education provides key
technology-related competences.

To better meet labour market needs, respondents suggested more practical and
applied learning, where theoretical knowledge is developed through hands-on work on
modern equipment. They also emphasized strengthening skills related to robotics and
autonomous technology, and modernising the material and technical base (including
renewing agricultural machinery). They also highlighted the need to increase students’
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willingness to cooperate with the agricultural sector, ensure education covers the
latest technologies and techniques, and place greater emphasis on practical skills
development, communication with employers, and dual education.

8.Implications for TUADIG trainings design

The findings suggest that future trainings should be designed not only as technical
instruction on new equipment, but as a broader competence development process that
strengthens sector-specific technological skills, simulation pedagogy, and the ability to
connect teaching more closely with current and emerging labour market needs. Across
the data, a consistent pattern emerges: teachers generally have a reasonable basis in
digital teaching and pedagogy, but their competence is less developed in relation to
specialised agricultural technologies, simulation design and facilitation, and
systematic assessment and feedback practices.

At the same time, institutions often rely on conventional machinery, have only limited
access to advanced technologies such as drones and immersive simulation, and do not
always have clearly shared practices for how simulation-related resources are used.
Stakeholders, in turn, expect agriculture to become increasingly digital, automated,

and data-driven, and they highlight clear future needs in areas such as drones,
precision farming, robotics, Al-supported decision-making, data use, and digital system
integration.

Taken together, these findings imply that trainings should be designed around the idea
of helping institutions move towards more authentic, technologically current, and
pedagogically meaningful learning environments.

8.1 Trainings should focus on sector-specific technological
competence, not only general digital skills

Teachers appear relatively confident in the use of general digital tools and learning
environments, but both the teacher data and the stakeholder data point to clear
development needs in areas such as drone operation and maintenance, smart
machinery, precision farming, autonomous systems, data analytics, Al-supported
decision-making, and digital system interoperability. This means that trainings should
go beyond generic digital pedagogy and provide teachers with concrete competence in
the technologies that are becoming increasingly relevant in agricultural work.

In practical terms, this suggests that trainings should include:
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e the basic operating logic and pedagogical use of drone and tractor simulators,

e understanding of how these simulators relate to precision farming, machine
automation, and data-rich work processes,

e opportunities to interpret simulator-based outputs and connect them to real
agricultural tasks,

e and supportin translating new technologies into teaching situations that are
understandable and relevant for learners.

8.2 Trainings should strengthen skills to design and facilitate
simulation situations in practice

The findings also show that teachers need support not only in using simulation
technologies, but in implementing simulation-based learning as a pedagogical process.
The clearest pedagogical development needs concern the design and facilitation of
simulation situations, as well as the ability to ensure learner safety, make objectives
explicit, and guide learning before, during, and after the simulation.

For this reason, trainings should include:
e how to design simulation scenarios with clear learning outcomes,
e howto brief learners and create psychological safety,
¢ how to facilitate simulation sessions in ways that support active participation,

¢ and how to debrief simulation experiences so that learners can reflect on
actions, decisions, and outcomes.

This is particularly important for the project, because the educational value of drone
and tractor simulators will depend not only on whether teachers can operate the
equipment, but on whether they can use it to create meaningful learning experiences.
The project should therefore treat simulator training and simulation pedagogy training
as inseparable.

8.3 Trainings should strengthen assessment, feedback, and
reflective learning in simulation

The current data suggest that assessment and feedback practices in simulation-based
learning are still strongly teacher-led, while self-assessment, peer feedback, reflective
processes, and the use of simulator-generated data remain less common. Thisis a
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significantissue, because in simulation pedagogy learning is not based only on doing,
but also on analysing, interpreting, and reflecting on the experience afterwards.

Future trainings should therefore strengthen teachers’ competence in:
e using structured observation and clear assessment criteria in simulation,

¢ linking simulation tasks to intended learning outcomes and professional
standards,

e using debriefing as a core learning process rather than only as informal
discussion involving learners in self-assessment and peer feedback,

e and, where appropriate, using data produced by simulators as part of feedback
and learning reflection.

This would help ensure that simulation-based learning supports not only procedural
practice, but also judgement, reasoning, and the transfer of learning to real work
situations.

8.4 Trainings design should reflect different starting points
among teachers and institutions

The findings clearly show that teachers and institutions are not starting from the same
point. Some teachers already use simulation or digital methods regularly, while others
have little or no current involvement. Similarly, some institutions have dedicated
simulation facilities or more up-to-date equipment, whereas others still rely heavily on
older machinery and have limited access to advanced technologies.

This suggests that trainings should consider participants with different levels of prior
knowledge. A useful approach would be to provide:

¢ include additional or optional materials for participants with different levels of
prior knowledge

8.5 Trainings should be closely connected to authentic work
processes and labour market needs

One of the strongest cross-cutting messages in the data is the need to improve the
alignment between education and the realities of contemporary agriculture.
Stakeholders emphasise that current education only partly meets the sector’s
technological competence needs, and they call for more modern equipment, stronger
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practical learning, and closer collaboration with employers. This means that trainings
design should be explicitly guided by authenticity and work relevance.

For the project, this implies that drone and tractor simulators should be used to
support learning tasks that mirror real or emerging workplace demands, such as:

e operating machinery safely,

e interpreting digital information,

e practising decision-making in realistic field situations,

e handling rare or risky situations without real-world consequences,

¢« and linking machine operation to wider systems such as data, planning, and
precision farming.

Trainings for teachers should therefore also include supportin designing authentic,
work-linked simulation scenarios, rather than only abstract or technical exercises.

8.6 Trainings should support participants in building work-life
cooperation in their own contexts

The stakeholder data show a very strong consensus on the importance of cooperation
between companies and education providers. This implies that TUADIG trainings
should support participants in identifying how such cooperation can be developed and
implemented in their own institutions and regional contexts. Rather than assuming a
single model of collaboration, the trainings should encourage participants to reflect on
what kinds of partnerships, employer contacts, and co-development practices are
realistic and meaningful in their own setting.

In practical terms, this means that TUADIG trainings should guide participants to:
e identify relevant employer partners

¢ identify competences and realistic simulation scenarios that could be
developed together with working life,

e plan practical ways of linking drone and tractor simulation to authentic
workplace tasks and competence requirements

In this way, the trainings would strengthen not only pedagogical and technological
competence, but also participants’ ability to build locally relevant forms of employer
collaboration.
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8.7 Trainings should help schools create shared practices for
using the simulators

The institutional data indicate that one challenge is not only the availability of
equipment, but also the visibility and shared use of existing resources. Many
respondents were unsure what simulation facilities or technologies their organisation
had, how often they were used, or who used them.

Trainings design should therefore be supported by organisational measures such as:
e identifying responsible teachers or local champions,
e planning how simulators will be integrated into courses and timetables,
e ensuring that staff know what equipment exists and how it can be used,

e and creating shared institutional practices for booking, maintaining, and
pedagogically using the simulators.

Without these structures, new equipment may remain underused or concentrated in
the hands of only a small number of teachers.

8.8 Trainings design principles for wartime conditions in
Ukraine

In the Ukrainian wartime context, training should be designed for flexibility, continuity,
and resilience. Because studying might be disrupted by power outages or unstable
internet, materials especially in online course should be mobile-friendly, low-
bandwidth, and available for offline or downloadable use whenever possible.

Training should also be offered in short, manageable modules that can be completed
asynchronously, making participation more realistic under conditions of heavy
workload and emotional strain.

9. Conclusion

The main implication for training design is that future provision should be practice-
oriented, technology-specific, pedagogically grounded, and closely connected to
working life. Trainings should not focus only on how to operate drone and tractor
simulators, but on how to use them as part of meaningful teaching that supports
current and future agricultural competence. To achieve this, the project should
combine equipment modernisation, teacher competence development, simulation
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pedagogy, and stronger work-life alignment. This integrated approach is the most likely
to ensure that the investment in simulators leads to sustainable changes in teaching
practice and to better preparation for the technological transformation of agriculture.
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