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INTRODUCTION

Abstract

The issue of organizing laboratory and practical training in the field of food education
directly impacts the quality of specialist training, graduates' adaptation to production
conditions, and their ability to make responsible decisions regarding food safety.
Disciplines such as food technology, microbiology, and chemistry are not limited to
theoretical knowledge alone but require precise measurement, experimentation, and
analysis. In food education, laboratory training is based on didactic principles: scientific
rigor, visual representation, active engagement, systematic approach, and the unity of
theory and practice. Based on a competency-based approach, students develop
technological, analytical, hygienic, and safety competencies. The integration of theory
and practice is implemented at interdisciplinary, theoretical-practical, and educational-
production levels. The methodological support, safety requirements, and assessment
criteria for laboratory training must be systematically organized. Laboratory and
practical training form the core competency-building component of food education;
their effective organization fosters practical skills, professional attitudes, and a culture
of quality and safety in students.
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The field of food education is a crucial component of the
modern vocational education system. In this field, organizing
laboratory and practical training directly affects the quality of
specialist training, graduates' adaptation to production
conditions, and their ability to make responsible decisions
concerning food safety. This is because subjects like food
technology, sanitation and hygiene, microbiology, chemistry,
and technological processes are not confined to theoretical
knowledge; they demand  precise
experimentation, calculation, analysis, and the practical

application of

measurement,

regulatory requirements [1]. Therefore,

laboratory and practical training constitute the central core of
the educational content. An analysis of existing literature on
organizing laboratory training in food education indicates that
while several researchers (Brown, Williams, 2022; Smirnov,
Petrov, 2022) emphasize the importance of the competency-
approach, support,
requirements, and assessment criteria for laboratory training

based the methodological safety
have not been studied as an integrated system. The
systematic approach proposed by Ivanov (2021) covers
certain aspects of laboratory training but does not fully reflect

the specific characteristics of food education. Traditional
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approaches often view laboratory training merely as an
auxiliary form for reinforcing theoretical knowledge, failing to
sufficiently substantiate its role as a core competency-building
component. The primary purpose of this research is to
systematically analyze the theoretical and methodological
foundations of organizing laboratory and practical training in
the field of food education and to identify directions for
improvement.

METHODOLOGY

Data Analysis Methodology. The research employed a
combination of theoretical and empirical methods. Theoretical
methods included:
pedagogical, psychological, and methodological literature;

systematization and generalization of scientific concepts

comparative-analytical analysis of

related to the problem under study; and methods of deduction
and induction. Empirical methods involved: pedagogical
observation (observing and analyzing laboratory sessions),
conversations, and interviews. Content analysis, statistical
grouping, and comparative methods were used to process the

obtained data.

Organizing laboratory and practical training in food education
is a complex, multi-component pedagogical system whose
effectiveness depends on the harmony of various factors. This
section establishes the reliability of the research results,
compares them with previous studies, and reveals the
scientific significance of the conclusions drawn.

MAIN PART

Laboratory work plays an important role in the training of
specialists in the food industry. Experience shows that
students who have acquired skills in laboratory conditions
work successfully in production.

The following principles should be followed when organizing
laboratory work:

The principle of scientificity - the food industry is developing
rapidly. Laboratory work should include new technologies and
methods.

The principle of demonstration - only a theoretical explanation
of experiments on food products is not enough. The student
should observe the processes with his own eyes, directly study
the changes in the product.

The principle of activity and independence - the student
should not be a passive observer, but an active participant. It

is effective to teach them to think independently by giving
them problem situations.

The principle of systematization - laboratory exercises should
be organized in a logical sequence, based on the principle of
simple to complex.

Unity of theory and practice - each theoretical topic must be
reinforced by laboratory exercises.

The importance of a competency-based approach

Competence in the food industry is the student's ability to
apply theoretical knowledge in practice, make decisions, and
feel responsible.

Key competencies:

* Technological - knowledge of production technology, ability
to operate equipment

* Analytical - ability to analyze the composition and quality of
products

* Hygienic - compliance with sanitary requirements and
personal hygiene rules

- Safety - prevention of chemical, biological and physical
hazards in the laboratory

Harmony of theory and practice

Interdisciplinary connection - chemistry, biology, microbiology
and technology should be taught in an interconnected
manner.

Approach to production - laboratory tasks should be structured
based on real production problems.

Cooperation with enterprises — internships and participation of
enterprise specialists in classes are useful.

Systematic approach
Laboratory efficiency depends on:

* Material and technical base - modern equipment, sufficient
reagents

* Teacher qualifications - experienced and methodologically
knowledgeable staff

Methodological materials - instructions,

high-quality
assignments

- Evaluation system - joint assessment of the process and the
result
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Safety issues
In food laboratories:

* Chemical safety - rules for working with acids, alkalis and
toxic substances

Biological safety - disinfection when working with

microorganisms

* Physical safety - procedures for working with electrical
equipment

* Personal protection - mandatory gown, gloves, glasses
Assessment criteria

The student is assessed on the following:

* theoretical preparation

+ compliance with safety rules

* correct use of instruments

* procedure for conducting the experiment

* analysis of results

* drawing conclusions

Digital technologies

Their advantages: use at any time, safety, no reagent
consumption. However, it cannot completely replace the
experience of working with a real product. Virtual tools should

be considered as a complement to real practice
RESULT

Didactic Foundations of Laboratory Training in Food
Education. According to the research results, organizing
laboratory training in food education is based on the following

didactic principles:

* Principle of Scientific Rigor: The content of laboratory

sessions must be grounded in modern scientific

advancements.

* Principle of Visual Representation: Sessions should allow
direct observation of the physicochemical properties of food
products, microbiological

processes, and technological

operations.

* Principle of Activity and Independence: Students must be
enabled to work independently during laboratory sessions.

Principle of Systematicity and Consistency: Laboratory
sessions should be organized in a logical sequence.

* Principle of Unity of Theory and Practice: Every theoretical
concept must be linked to a practical task.

In the food sector, competence is understood not merely as a
sum of knowledge, but as an integrated set of skills and
attitudes, including executing technological processes,
adhering to production discipline, assessing risks, determining

quality indicators, and working in a team.

Integration of Theory and Practice. According to the research
findings, the integration of theory and practice occurs at three
levels:

Interdisciplinary Integration: The interconnection of
chemistry, biology, microbiology, physics, and technological

sciences.

- Integration of Theoretical Knowledge and Practical Skills:
Reinforcing each theoretical concept through practical

assignments.

Integration of Educational and Production Processes:

Aligning laboratory tasks closely with real production

situations.

Systematic Organization of Laboratory Training. From a
systems approach perspective, laboratory activity is viewed as
a complex system consisting of the following elements:

Regulatory and Methodological Support: Curriculum,
syllabus, normative documents.

Material and Technical Base: Equipment, reagents,
consumables.

- Personnel Potential: Instructors, laboratory assistants.

Educational and Methodological Support: Instructions,
assignments, assessment criteria.

* Monitoring and Evaluation System.

The harmony among these elements ensures the effectiveness
of laboratory sessions.

Methodological Support for Laboratory Training. Analyses
show that the effectiveness of laboratory sessions largely
support.
Methodological support includes instructions for laboratory

depends on the quality of methodological

work, safety guidelines, assessment criteria, sample reports,
control questions, and situational tasks. The instructions
should explain not only the procedure but also the reasons for
performing it in a specific way, common error points, and how
to verify and interpret the results.
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Safety and
requirements hold a special place in food laboratories. Key

Sanitary-Hygienic  Requirements.  Safety

safety areas include:
 Chemical Safety: Rules for handling reagents.

- Biological Safety: Working with microorganisms, preventing
contamination.

* Physical Safety: Using electrical equipment, handling hot
surfaces.

* Personal Protective Equipment: Using lab coats, gloves, and
safety glasses.

Methodology for Assessing Laboratory Training. The research
indicates that assessment should be based not only on the
final result but also on the correctness of the process.
Assessment criteria for laboratory sessions include the
following

Digital Learning Tools and Their Application. According to the

research results, virtual laboratories, simulators, video

instructions, interactive tests, and digital measurement
systems can be used in food education. However, a virtual
environment cannot completely replace real practice, as skills
in handling products, adjusting instruments, and maintaining

hygiene are developed directly in a practical setting.

Regarding methodological support, our research revealed new
Unlike
methodological support should explain not only the execution

aspects. traditional instructions, modern
procedure but also the reasons for performing it that way,
common error points, and how to interpret the results. This
approach fosters students' independent thinking and correct
decision-making in problematic situations. Observations
showed that students working with such instructions made
fewer mistakes during laboratory sessions and demonstrated

a higher level of independence in analyzing results.
CONCLUSION

Laboratory and practical training constitute the central core of
educational content in food education. They transform
students' theoretical knowledge into practical skills, form their
professional competencies, and ensure their adaptation to
production conditions. The methodological foundations for
organizing laboratory training rely on didactic principles
rigor, activity and
independence, systematicity and consistency, unity of theory

(scientific visual representation,

and practice). These principles ensure the purposeful,

systematic, and effective organization of laboratory sessions.
The competency-based approach serves as the main
methodological direction for designing laboratory training in
food education, fostering the development of students'
technological, analytical, hygienic, and safety competencies.
The integration of theory and practice must be implemented
at interdisciplinary, theoretical-practical, and educational-
production levels. Particularly, educational-production
integration — designing laboratory tasks based on real
production samples and situations — is crucial in preparing

students for their future professional activities.

Organizing laboratory training requires a systematic approach

ensuring the harmony of all elements (regulatory-
methodological support, material-technical base, personnel
potential, educational-methodological support, monitoring
and evaluation). It is important that methodological materials
are simple, clear, and understandable, yet do not deviate from
Safety and sanitary-hygienic

requirements must be consistently reinforced

scientific ~ foundations.
in food
laboratories. Preventing chemical, biological, and physical
hazards, using personal protective equipment, and following
cleaning and disinfection procedures should be monitored in
every session. When assessing laboratory training, special
attention must be paid to the correctness of the process.
Assessment criteria should encompass indicators such as
preparation, safety compliance, equipment use, experiment
execution, calculations, result analysis, conclusions and
recommendations, and report formatting. Digital learning
tools (virtual laboratories, simulators, video instructions,
interactive tests, digital measurement systems) enrich the
methodological aspects of laboratory training, but they cannot
fully replace real practice. The organizational-methodological
sequence of laboratory sessions (introductory briefing,
preparation, experiment execution, data processing, analysis
and discussion, final control) ensures their orderly and
effective conduct.

The final idea of the research is that laboratory and practical
training are not auxiliary forms of instruction but rather the
core competency-building component of food education. Their
effective organization results in students acquiring not only
knowledge but also practical skills ready for production,
responsible professional attitudes, and a culture of quality and
safety.
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