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Abstract. The article discusses the impact of agro scouting and the STREAM
model on the formation of practical competencies in students of agronomy
specialties. The relevance of the study is due to the need to adapt the educational

process to modern challenges of agronomy, such as climate change and declining
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soil fertility. The introduction of agro-scouting elements allows students to gain
real-world experience with data, which is critical for their professional activities.
The STREAM model promotes critical thinking and creativity through an
interdisciplinary approach to learning.

The study was conducted in a 10-hectare experimental field where students
had the opportunity to apply theoretical knowledge in practice. The results showed
that the integration of Agro-Scouting and STREAM into the educational process
increases the effectiveness of education, and develops practical skills and interest
of students in the profession of agronomy. Based on the data obtained,
recommendations were formulated for further improvement of agronomic
education, including the creation of an electronic database of agronomic practices
and access to modern technologies.

Thus, the results of the study confirm the importance of agro scouting and
STREAM for training qualified specialists in the field of agronomy, which will
contribute to the development of Ukraine's agricultural sector and increase the
competitiveness of graduates in the labor market.

Keywords: Agro-Scouting, STREAM education, agronomic education,
competence development, soil fertility, crop productivity, experimental field,
innovative technologies in education, practical skills, interdisciplinary approach,

agricultural sector.

Problem statement. Ukraine's agricultural sector, as an important
component of the national economy, faces numerous challenges, including climate
change, declining soil fertility, and the need to increase crop productivity. In
today's environment, it is important to adapt the educational process of agronomic
specialties to the new requirements arising from these challenges. The introduction

of innovative technologies and teaching methods is becoming a key factor in the
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training of qualified specialists capable of effectively solving the problems faced
by agronomy.

One of the most promising areas in teaching agronomy is the use of agri-
scouting and STREAM (science, technology, reading, engineering, art, and math)
elements.

Agro-Scouting is a concept that came from abroad - "Crop scouting" ("crop"
+ "reconnaissance"), i.e. it is a procedure for collecting information from the field
(in the form of specified parameters) for: quality control of work performed (soil
cultivation, irrigation, harvesting, etc.); determining the condition of crops
(vegetation stage, activity, health, presence of diseases and pests); developing
technical specifications for field processing. In general, this is a new area of
professional activity in the agricultural sector, at the intersection of agronomic and
information and analytical professions. Agro-Scouting allows to strengthen control
over the condition of fields and gardens by accumulating an archive of data on the
condition of each site: on the methods of soil cultivation, on the amount and types
of fertilizers and plant protection products applied, on the periods of occurrence of
certain pests for each crop in a particular cultivated region, with its typical climatic
and landscape features [1].

STREAM is an educational model that combines science, technology,
reading, engineering, art, and math to create an integrated learning experience.
This approach emphasizes the development of student's critical thinking and
creativity through hands-on projects and interdisciplinary learning. STREAM
promotes students' problem-solving and teamwork skills, which are important for
their future professional careers [2].

Agro-Scouting, which involves systematic monitoring of crops and
management of agronomic practices, allows students to gain real skills in assessing

plant health and making decisions based on the data obtained. STREAM, in turn,
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focuses on developing students' critical thinking and creativity through practical
projects and interdisciplinary learning. This approach helps students to develop
problem-solving and teamwork skills that are important for their future
professional activities.

The aim of this study is to investigate the impact of Agro-Scouting and
STREAM on the development of practical competencies in students of agronomic
specialties. To achieve this goal, several tasks are envisaged, including the analysis
of pedagogical and methodological sources, the study of the impact of different
tillage systems and fertilization systems on soil fertility and crop productivity, and
the development of methodological recommendations for the introduction of agro
scouting and STREAM elements into the educational process.

The development of an electronic database on crop cultivation technologies
will be a useful resource for further education and professional activities of
students. The project involves conducting practical research in the experimental
field, which will allow students to gain real experience with agronomic
technologies and increase their motivation to learn and interest in the profession of
agronomist.

Thus, the results of this study can serve as a basis for improving agronomic
education in Ukraine, contributing to the training of specialists who can effectively
respond to the challenges of the modern agricultural sector. The introduction of
innovative technologies and teaching methods will ensure the formation of
practical competencies in students that meet the modern requirements of
agronomic education and ensure the development of practical skills necessary for a
successful career in agriculture.

In addition, the use of agro scouting and STREAM in the educational
process will increase the effectiveness of learning and motivate students to engage

in agronomic activities. The integration of these elements into the educational
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process contributes to the development of independence and critical thinking
among students, which are important components for their future professional
activities. The project also provides for the creation of conditions for further
research on the impact of Agro-Scouting and STREAM on agronomic education,
which will allow us to continue to improve the learning process and the quality of
education in this area.

Theoretical foundations of agro scouting and STREAM. Agro-Scouting,
or "crop reconnaissance," is an important tool in modern agronomic management
that involves the systematic collection and analysis of data on the condition of
crops. This process includes monitoring the vegetative stages of plants, assessing
their condition, and detecting diseases and pests. The main goal of agro-scouting is
to ensure high crop productivity through timely detection of problems and
decision-making based on the data obtained. In the context of a changing climate
and declining soil fertility, agri-scouting is becoming an indispensable tool for
agronomists, as it allows them to optimize agronomic practices and increase
resource efficiency.

Agro-Scouting includes several key stages: planning, monitoring, data
analysis, and decision-making. At the planning stage, agronomists determine
which parameters will be monitored and develop a monitoring schedule.
Monitoring involves regular visits to the field, during which specialists collect data
on plant health, soil moisture, pests, and diseases. The collected data is analyzed to
identify trends and problems that may affect crop productivity. Based on the
results, agronomists can make informed decisions about crop management,
including adjustments to agronomic practices, fertilization, or the use of plant
protection products.

In addition, agro-scouting allows you to accumulate an archive of data on

the condition of each site, including information on soil cultivation methods, the
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amount and types of fertilizers and plant protection products applied, and the
periods of pest occurrence for each crop in a particular region with its typical
climatic and landscape features. This allows agronomists to develop individualized
crop management strategies, which increases the efficiency of agricultural
activities.

STREAM (Science, Technology, Reading, Engineering, Art, and Math) is an
educational model that emphasizes the integration of different disciplines to create
a holistic learning experience. This approach promotes critical thinking, creativity,
and problem-solving skills in students. STREAM encourages students to actively
participate in the learning process through hands-on projects that combine
knowledge from different fields. For example, students can work on projects
related to agronomic technologies, using math to analyze data, engineering to
develop new technologies, and art to create visualizations of the results.

Integrating elements of Agro-Scouting and STREAM into the educational
process of agronomic specialties has significant potential for developing practical
competencies in students. The use of agro-scouting in education allows students to
gain real-world experience with data, which is important for their future
professional activities. The use of STREAM contributes to the development of an
interdisciplinary approach, which is necessary to solve complex agronomic
problems. Students studying under this model become more prepared for real-
world challenges in the field of agronomy, as they acquire not only theoretical
knowledge but also practical skills that can be applied in real-world production.

The use of agro scouting and STREAM in the educational process can
increase the effectiveness of learning and motivate students to engage in
agronomic activities. The integration of these elements into the educational process
contributes to the development of independence and critical thinking among

students, which are important components for their future professional activities.
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The project also provides for the creation of conditions for further research on the
impact of Agro-Scouting and STREAM on agronomic education, which will allow
us to continue to improve the learning process and the quality of education in this
area.

Thus, Agro-Scouting and STREAM are important components of modern
agronomic education. They not only help to improve the efficiency of the
educational process but also develop the necessary competencies for a successful
career in agronomy. The introduction of these elements into the learning process
allows for a dynamic learning environment where students can actively engage in
solving real-world agronomic problems, which in turn helps to increase their
motivation and interest in the profession of agronomy.

The development of educational programs based on agro-scouting and
STREAM allows us to create a holistic approach to education that covers both
theoretical knowledge and practical skills. This ensures the training of specialists
who can effectively apply modern technologies and methods to increase crop
productivity and preserve soil fertility. In addition, the use of these elements in the
educational process contributes to the development of innovative thinking and the
ability to adapt to new conditions, which is extremely important in the modern
agricultural sector.

The use of agri-scouting and STREAM also allows for increased interaction
between educational institutions and agricultural enterprises. This provides an
opportunity for students to gain practical experience in real production conditions,
which significantly increases their competitiveness in the labor market. In addition,
such cooperation allows educational institutions to receive up-to-date information
about the needs of the modern agricultural sector, which allows them to improve

their curricula in line with the requirements of the labor market.
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Practical application of agro scouting and STREAM in the experimental
field. The practical application of agri-scouting and STREAM in the experimental
field is an important step in developing the competencies of students of agronomy
specialties. The 10-hectare experimental field used for educational and scientific
research provides students with the opportunity to apply theoretical knowledge in
practice and gain real-world experience in agronomy. The conditions of real
production allow for research on the impact of various agronomic practices on soil
fertility and crop productivity.

At the initial stage of the research, students are involved in planning
experiments, which include choosing crops to grow and determining tillage
systems and fertilization methods. An important aspect is the analysis of the
specifics of the soil and climatic conditions of the Prykarpattia region, which
allows them to adapt agronomic practices to local conditions. Students study the
impact of different crops, such as soybeans, wheat, sunflower, barley, and corn, on
soil fertility and productivity, which is important for understanding agronomic
processes.

Crop monitoring is a key element of agri-scouting, allowing students to gain
practical skills in assessing plant health. Students make regular observations,
recording vegetation stages, plant activity, pests, and diseases. The collected data is
analyzed to identify trends that may affect crop productivity. This process not only
helps to develop analytical skills but also makes students responsible for the results
of their work.

An important aspect of the practical application of agri-scouting is the use of
modern technology to collect and analyze data. Students learn how to use data
processing software that allows them to create electronic databases that store

information about crop conditions, tillage methods, and fertilization systems. This
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not only increases the efficiency of the educational process but also prepares
students to work with modern agronomic technologies.

STREAM, in turn, promotes the integration of different disciplines into the
educational process. Students have the opportunity to work on interdisciplinary
projects that combine knowledge of agronomy, mathematics, technology, and art.
For example, they develop data visualizations that demonstrate research results and
create presentations that illustrate the impact of agronomic practices on crop
productivity. This fosters creativity and critical thinking skills that are essential for
a successful career in agronomy.

The results of the research conducted in the experimental field have a
significant impact on the development of practical competencies in students. They
are able to apply theoretical knowledge in practice, which contributes to the
development of their professional skills in the field of agronomy. There is an
increase in the level of students' independence in solving agronomic problems,
which is important for their future professional activities.

Thus, the practical application of agro scouting and STREAM in the
experimental field is an important element in the training of qualified specialists in
the field of agronomy. This not only helps to improve the efficiency of the
educational process but also develops the necessary competencies for a successful
career in agronomy, which is important for the development of Ukraine's
agricultural sector.

In order to maximize the effectiveness of agri-scouting and STREAM, it is
important to ensure that the research field has the proper material and technical
base. This includes the availability of modern equipment for monitoring the
condition of crops, collecting data, and conducting analyses. It is also necessary to
ensure that students have access to modern software for data processing and

analysis.
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In addition, it is important to ensure that students are adequately supported
by teachers and supervisors. They should provide students with advice and
assistance in solving problems that arise during research. It is also important to
organize regular meetings and seminars where students can share experiences and
discuss the results of their research.

Another important aspect is cooperation with agricultural enterprises and
other organizations working in the field of agronomy. This allows students to gain
practical experience in real-world production conditions, as well as to familiarize
themselves with modern technologies and methods of agricultural production
management.

The results of the research conducted in the experimental field can be used
to improve curricula and develop new teaching methods. They can also be used to
provide advice and recommendations to agricultural enterprises to optimize
agronomic practices and increase crop productivity.

The practical application of agri-scouting and STREAM in the field is an
important element in the training of qualified agronomy specialists, which is
essential for the development of Ukraine's agricultural sector. It not only helps to
improve the efficiency of the educational process but also develops the necessary
competencies for a successful career in agronomy. Therefore, it is important to pay
due attention to the development and support of this area in agronomic education.

Practical recommendations for implementing agri-scouting and
STREAM to manage soil fertility and increase crop productivity. The study of
the impact of Agro-Scouting and STREAM on the development of practical
competencies in students of agronomy specialties has revealed several important
findings that confirm the effectiveness of integrating these elements into the
educational process. Firstly, the introduction of agro-scouting into education

allowed students to gain real-world experience with data, which is critical for their
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future professional activities. Students learned not only to collect and analyze
information about the condition of crops but also to make informed decisions
based on the data obtained, which is the basis for successful management of
agronomic practices.

Secondly, the STREAM model promoted critical thinking and creativity
among students. Thanks to the interdisciplinary approach, students had the
opportunity to work on projects that combined knowledge of agronomy,
mathematics, technology, and art. This not only increased their interest in learning
but also helped them develop the skills necessary to solve complex agronomic
problems in real life.

Based on the results of the study, several recommendations can be made to
further improve agronomic education. First, it is important to continue integrating
elements of Agro-Scouting and STREAM into the educational process, as this
contributes to the development of practical competencies in students. It is
recommended that curricula be developed to include practical classes in research
fields where students can apply their knowledge in practice.

Second, it is necessary to ensure that students have access to modern
technologies and software for data collection and analysis. This will allow them to
acquire skills that will be useful in their future professional activities. It is also
important to organize seminars and trainings for teachers to raise their awareness
of the latest technologies and teaching methods.

Third, an electronic database should be created that would contain
information on agronomic practices, tillage systems, and fertilizers. This database
will be a useful resource for students and teachers, and will also facilitate further
research in this area. It is important to ensure that the database is regularly updated

and filled with new data to keep the information up-to-date.
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In addition, it is important to ensure regular feedback between teachers and
students on the effectiveness of the implemented methods and technologies. This
will allow you to quickly adjust the learning process and adapt it to the needs of
students. It is recommended to conduct surveys and questionnaires among students
to collect information about their impressions and suggestions for improving the
learning process.

In summary, the results of the study confirm that agro-scouting and
STREAM are important tools for training qualified agronomy professionals. The
integration of these elements into the educational process not only increases the
effectiveness of education but also contributes to the development of practical
skills necessary for a successful career in agronomy. Further implementation of
these technologies in education has the potential to improve the quality of
agronomy training and their competitiveness in the labor market.

It is also worth noting that for the successful implementation of Agro-
Scouting and STREAM in the educational process, it is necessary to ensure proper
teacher training. They should have not only theoretical knowledge but also
practical skills in working with modern technologies and teaching methods.
Therefore, it is important to organize special courses and training for them, so that
they can acquire the necessary knowledge and skills.

It is important to establish cooperation between educational institutions and
agricultural enterprises. This will allow students to gain practical experience in
real-world production conditions, as well as to familiarize themselves with modern
technologies and methods of agricultural production management. It 1is
recommended to organize internships and practices for students at advanced
agricultural enterprises.

It is also important to take into account the regional peculiarities of

agricultural production when introducing agro-scouting and STREAM into the
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educational process. It is necessary to adapt curricula and teaching methods to the
specific conditions of the region to ensure maximum learning effectiveness. It is
recommended to conduct research and analysis of local conditions to identify the
most effective agronomic practices and technologies.

In conclusion, it is important to emphasize the importance of continuous
improvement of the educational process, taking into account the latest
achievements in science and technology. Curricula and teaching methods should be
regularly reviewed to ensure that they meet modern requirements. It is
recommended to monitor and evaluate the effectiveness of the educational process
to identify problem areas and eliminate them promptly.

The introduction of agri-scouting and STREAM into the educational process
1s an important step towards improving the quality of training in agronomy. This
will provide Ukraine's agricultural sector with qualified personnel capable of
effectively addressing the challenges facing agriculture. Therefore, it is important
to pay due attention to the development and support of this area in agronomic
education.

Conclusion. The study confirmed that the integration of Agro-Scouting and
STREAM elements into the educational process of agronomic specialties has a
significant positive impact on the formation of practical competencies in students.
The use of agro-scouting allowed students to gain real-world experience with data,
which is critical for their future professional activities. Students have learned not
only to collect and analyze information about the condition of crops but also to
make informed decisions based on the data obtained, which helps to improve the
efficiency of agronomic practices.

The STREAM model, in turn, contributed to the development of critical
thinking, creativity, and an interdisciplinary approach to learning. Students had the

opportunity to work on projects that combined knowledge from different fields,
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which increased their interest in learning and prepared them to solve complex
agronomic problems in real life.

Based on the study results, recommendations for further improvement of
agronomic education were formulated. It is important to continue to integrate
elements of Agro-Scouting and STREAM into the educational process, provide
students with access to modern technologies, create an electronic database of
agronomic practices, and ensure regular feedback between teachers and students.

Thus, the results of the study confirm that agro scouting and STREAM are
important tools for training qualified specialists in the field of agronomy. The
integration of these elements into the educational process not only increases the
efficiency of education but also contributes to the development of practical skills
necessary for a successful career in agronomy. Further implementation of these
technologies in education has the potential to improve the quality of training of
agronomy specialists and their competitiveness in the labor market, which is

important for the development of Ukraine's agricultural sector.
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