~R =
= X
SWorldJournal Issue 28 / Part 3 (¥ e

https://www.sworldjournal.com/index.php/swj/article/view/swj28-00-037

DOI: 10.30888/2663-5712.2024-28-00-037
METHODS OF TEACHING THE COURSE "FOOD MICROBIOLOGY"

AND THE FORMATION OF GENERAL SUBJECT COMPETENCIES FOR
HIGHER EDUCATION STUDENTS MAJORING IN "FOOD

TECHNOLOGY"
METOAU BUKJIAJJAHHSA KYPCY «MIKPOBIOJIOT' TSI XAPHOBUX ITPOAYKTIB» 1
®OPMYBAHHSI 3ATAJIBHONIPEIMETHUX KOMIIETEHTHOCTEM JIJIS
3JIOBYBAYIB BUIIIOI OCBITU CHEIIAJIBHOCTI « XAPYOBI TEXHOJIOI'TI»
Prylipko T.M. / llpuainko T.M.,
d.a.s., prof. / 0.c.H.. npog.
ORCID: 0000-0002-8178-207X
Publons: AAF-5445-2019
Rusnak L.V./ Pycnaxk JI.B.
PhD in Law/ 0okmop ¢inocoghii  eanysi 08
IIpaso 3i cneyianvnocmi 081 Ilpaso
ORCID:0000-0002-5165-1079
3axnao suwoi oceimu «Ilodinbcokuii deparcasHull yHigepcumemy

Higher education institution « Podolsk State Universityy,
Kamianets-Podilskyi, Shevchenko,13,32300

Abstract. An important task of modern education is to ensure a high level of general scientific
and professional training of specialists who possess a system of knowledge and skills, can think
logically and problem-oriented, are able to combine theoretical and practical knowledge. Therefore,
when studying the course "Microbiology of Food Products”, it is necessary to organize the
educational process in such a way as to combine the normative fundamental part with skills and
abilities that have a professional orientation. One of the important approaches that transforms the
higher education system is the competency-based approach, which involves the formation of skills to
create conditions for mastering a set of competencies. The competency-based approach is aimed at
forming a personality capable of obtaining further professional education, social and professional
mobility. The mandatory components of any competence are the relevant knowledge and skills.
Publications of scientific and methodological publications, methods of pedagogical research, as well
as practical material of the Department of Food Technologies of Production and Standardization of
Food Products of the Higher Education Institution "Podilsky State University" were used. This article
substantiates the importance of the correct use and combination of various forms and methods of
teaching when studying the course "Microbiology of Food Products" for applicants for higher
education in specialty 181 "Food Technologies". The formation of general subject competencies is
based on the content of the subject, associated with the use of various pedagogical techniques and
teaching methods. This article proposes methods, forms and means of forming general subject
competencies when studying the course "Microbiology of Food Products"” for students of technical
specialties as a necessary condition for the high-quality training of future specialists. The result of
their implementation is active learning, the use of new forms of interaction between the teacher and
the student, which improves the quality of learning.

Keywords: microbiology, educational process, teaching methods, practical orientation of the
course, interdisciplinary connections, experiment, independent work, professional training.

The relevance of this topic is determined by the need for proper organization of
the educational process of studying the course "Food Microbiology", which will ensure
that students master various methods of cognitive and practical activity, which will
contribute to their assimilation of the necessary knowledge, and prepare them for future
professional activity in the chosen field.

In recent years, a competency-based approach to training specialists has been
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widely used in higher education, the main idea of which is that the main result of
education is not individual knowledge, skills and abilities, but the ability and readiness
of the future employee for effective and productive professional activity (competence).
A competency-based approach in the modern education system is possible if two
interdependent links are combined - a competent teacher, a competent student. A
competent teacher is a teacher with a high level of professional, pedagogical,
psychological, social qualities. The system of student competencies includes: the
ability to learn, general cultural (communicative), social and labor, informational.

To successfully acquire knowledge, skills and abilities, the teacher needs to
organize the educational process in accordance with modern principles of motivation
and personal needs. The main factors that motivate students to highly productive
educational and creative activities are: the importance of the subject for professional
training and awareness of the theoretical and practical significance of the subject of
classes; the student's awareness of the immediate and ultimate goals of study; high
pedagogical skill in teaching the discipline, personal relationships with the teacher of
the given subject, etc [6, 7].

Modern teaching methods have become the object of research by both foreign and
Ukrainian scientists. Scientific research is devoted to general theoretical, scientific and
practical problems in higher education, individual progressive forms and technologies
of teaching, experience and prospects of their use in educational practice. In particular,
the authors link innovations in teaching with the need for: improving the traditional
pedagogical process (modernization, modification, rationalization); transformation of
the existing traditional educational process, i.e. radical transformations and complex
modifications [ 2, 7].

Knowledge is an important element of competence. They must be scientific, deep,
strong, systematic, and versatile. Subject-specific competences are defined for each
subject and develop throughout the entire period of its study.

In view of this, during their studies at a higher education institution, higher
education students must develop relevant competencies at a high level, which primarily
relate to their future professional activities. [3].

The purpose of the article is to reveal the content, tasks, methodological
approaches to the implementation of the study of the subject "Food Microbiology" for
higher education applicants in the specialty 181 "Food Technologies". The subject of
this study is the means and methods of teaching used in studying the course "Food
Microbiology" for higher education applicants in the specialty "Food Technologies".
The object of the study is the professional training of future engineers - technologists
of the food industry. The methodological basis of the work is the research of scientists
in the study of microbiology, as well as the latest teaching technologies. In the process
of writing the article, methods of analysis, systematization of scientific and
methodological literary sources, and generalization of theoretical data were used.

Microbiological indicators are the main ones in the complex of organoleptic,
physicochemical and biochemical characteristics of the quality and safety of food
products. Violation of technological standards for the storage of raw materials, semi-
finished products and finished products can cause the development of microorganisms
and, as a rule, microbial spoilage. In order to produce high-quality products that meet
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the established standards, it is necessary to carry out microbiological control in a timely
and qualified manner. In addition, it is quite important to ensure the production of high-
quality and safe products to ensure the proper state of sanitation and hygiene at the
enterprise.

The main task facing the technologist of every food production is to provide the
population with high-quality products, which is impossible without constant and strict
control over the course of the technological process, control at each of its stages,
control of the sanitary and hygienic condition of equipment, shops, inventory, raw
materials, auxiliary materials , semi-finished and finished products.

The course "Food Microbiology" has an integrating role, where all previously
studied facts subject to the basic laws of the organic world are systematized. The
teacher must take into account the knowledge of higher education students about
organic substances obtained during the study of biological courses, skillfully select
information about the chemistry of biologically important substances with specific
examples, and consider the mechanism of their action.

Modern teaching methods require a combination of the theory of generally
accepted methods of microbiological analysis and the characteristics and significance
of each of the indicators of microbiological safety of food products, including sanitary
indicator microorganisms, as well as the characteristics and methods of control of some
auxiliary materials. Laboratory work is aimed at acquiring skills for independent work
in a microbiological laboratory by higher education students to analyze the quality of
food products, determine the type of microorganisms, isolate them from food products
and the environment, as well as study the factors of environmental influence on the
development of microorganisms. Since "Food Microbiology" is an experimental
science that requires constant visualization in lectures and laboratory classes.

General subject competencies consist in the fact that students become familiar
with the systematization of knowledge in the field of food microbiology, the study of
the patterns of microbiological transformations of the main components of food raw
materials during technological processing. Another important task is the formation of
special competencies - to perform microbiological experiments, that is, experimental
and practical skills necessary for work.

The structure and content of the course are subordinated to achieving the outlined
goal, therefore the educational material is constructed in such a way that in theoretical
terms it allows us to consider the statics and dynamics of processes in unity, and in
practical terms it reveals the significance of the knowledge gained for its use in the
food industry.

In the process of studying the course "Microbiology of Food Products" for the
formation of general subject competencies, the following methods are used: verbal,
visual and practical. Using verbal methods, the teacher transmits knowledge through
lectures, stories, conversations. The main source of knowledge is the teacher's word.
Verbal methods play an important integrating role in relation to the educational
material.

By using visual methods — demonstration and observation — the teacher directs
and clarifies the students’ perception. The main source of knowledge is observation of
the demonstrated objects, experiments, images, and not the teacher’s words, although
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he always has a leading role in the entire cognitive process.

The third group of methods is practical. Here, the main source of knowledge is
the results obtained by students during laboratory work. All methods, when used
correctly in accordance with the content of the material, enrich knowledge, develop a
scientific outlook, thinking, and practical skills.

Knowledge in the learning process is acquired as a result of the student's active
practical activity. Performing laboratory work is one of the most important forms of
such activity, a significant number of which can be organized in the form of scientific
research. At the same time, the student learns to clearly formulate tasks and choose
ways to solve them, acquires the ability to conduct an experiment and summarize its
results.

An important task of the laboratory practicum is to familiarize the student with
research methods in microbiology and develop practical skills in microbiological
research. In this regard, the teacher faces a number of problems related to the
restructuring of the educational process. One of them is to organize effective forms and
use innovative technologies most suitable for this academic discipline. Depending on
the topic, goal and content, we use certain forms of organizing lectures and practical
classes. An important role is played by the implementation of didactic principles and
innovative approaches to learning, including personality-oriented, developmental,
differentiated, competency-based, which not only form knowledge, skills and abilities,
but also create conditions for the development of future specialists' ability to make
independent decisions, solve atypical tasks of high professionalism, that is, aimed at
the formation of subject competence.

In the educational process, interdisciplinary tasks should be used. They can be of
a problem-search nature and include problematic issues. When composing these tasks,
the level of cognitive activity and the ability of students to work independently should
be taken into account. All types of tasks should be formed in such a way that they
develop a creative approach to the topic being studied, contribute to the development
of skills and abilities, and rationally solve the tasks set. [1, 6].

The structure of the classes is determined by the content of the course, which
should cover the most important problems of modern science. The methodology for
preparing for a problem lecture involves careful selection of the topic, since not every
topic of the discipline can be problematic. It is advisable to carefully study the
theoretical, practical, illustrative and other educational material, structure it and
determine the components of the problematic nature [2, 4 ].

The problematic structure of the lesson does not mean, however, that it should be
built deductively. Lessons can be different: some of them are built deductively, others
- inductively, others - with a combination of deduction and induction, regardless of the
order of presentation of the material in the methodological materials and should not
adhere to any standard scheme: questioning, explanation of new material, consolidation
of the explained. In this case, questioning can be included in the process of explanation,
and sometimes it is carried out at the end of the lesson. Consolidation of new material
is often carried out during the explanation, generalizing parts of the lesson content and
summarizing it at the end.

When conducting classes, preference should be given to various types of
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independent work [5, 8]: solving problematic issues in the form of situational tasks of
a practical orientation; creating metabolic schemes of individual microbiological
processes; filling in specially developed tables; using the project method, etc. The
indicated forms of independent work are effective, as they include problematic and
professional orientation, activating students' creative abilities, the presence of a logical
sequence of all stages of work and mandatory reporting on the results and the use of
modern information technologies.

Knowledge can be checked and recorded using various forms, but the main role
belongs to the teacher's questions. Thanks to them, the student compares, compares,
connects phenomena, looks for causal relationships, draws conclusions, and
summarizes the material. With the help of skillfully posed questions, the teacher not
only checks what the student's memory has retained from what was learned from the
textbook, but also penetrates into the very process of mastering knowledge, which takes
place in the student's mind.

In order to activate cognitive interest, it is necessary to systematically use applied
scientific information, which should be selected not only by the teacher, but also by
students. A factor stimulating students' cognitive interest in studying the course is
reliance on their life experience. Considering the above-mentioned types of general
subject and subject competencies that should be formed in students during the study of
"Food Microbiology", and the fact that the object of assessment is knowledge, skills,
abilities, experience of activity, emotional and value attitude to the subject, a system
for diagnosing the level of their formation has been developed [9] according to the
following criteria and indicators: level of mastery of subject knowledge: knowledge of
theoretical material, correctness of performing various types of tasks; ability to apply
acquired knowledge in practice: ability to analyze, generalize, systematize theoretical
material, find the necessary information and use it in practice; technique of performing
an experiment and preparing reporting documentation, skills and abilities in working
with chemical reagents and biochemical equipment, ability to observe the course of
processes and their results, make correct reasoned conclusions, perform appropriate
calculations, ability to properly prepare reporting documentation (laboratory lesson
protocols); personal qualities: preparedness for the lesson, timeliness of task
completion, independence, organization, responsibility, communication skills and
abilities (ability to work in a pair or group, oral and written communication skills,
ability to use biochemical language as a means of communication) and others.

Conclusions

1. The course content allows the use of various forms of teaching organization:
lectures, seminars, educational research, laboratory classes.

2. The course content should be professionally oriented in order to form the
appropriate competencies. Each topic should combine information and tasks of
fundamental content in parallel with professionally oriented material.

3. The competency-based approach to the organization of teaching orients the
pedagogical process towards the productive development of the student, increasing the
opportunities for the formation of personality, its adaptation in a modern dynamic
society, provides the opportunity to perceive a person as a holistic and unique
personality, to lay the initial foundations of the strategy for achieving the peaks of
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individual development of the personality in the intellectual, cognitive, emotional
spheres. The product of such an organization of the learning process is a developed
personality, prepared for the appropriate professional activity.

4. A feature of the teaching methodology of the course "Food Microbiology" is
the use of problem-based learning, the organization of students' research activities. In
order to intensify learning, it is advisable to hold discussions that develop the skills of
practical analysis, well-founded argumentation and scientific proof of the proposed
positions, contribute to penetrating the essence of processes and phenomena, and create
an emotionally charged atmosphere in classes.

5. The predicted results of using various forms and methods of learning are the
formation of a system of knowledge, skills and abilities of students, as well as the
achievement of planned learning outcomes.
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Anomauia. Baosxcnusum 3a80aHHAM CY4ACHOI oceimu € 3abe3neueHHsi BUCOKO20 pIiBHS.
3a2a1bHOHAYK0B0I 1 npoghecitinoi niocomosku Gaxieyis, aKi 80a00il0Mb CUCTNEMOI) 3HAHL I 8MiHlb,
MOACYMb MUCTIUMU TO2IYHO | NPOOIEMHO, 30amHI 00 NOEOHAHHSA MEOPEeMUYHUX | NPAKMUYHUX 3HAHD.
Tomy npu eusuenni kypcy «Mikpobionozisa xapuosux npoOyKmiey HeoOXIOHO 0op2aHi3o8ysamu
HABYAIbHULL NpoYec MmaKum YUHOM, Wob NOEOHYB8AMU HOPMAMUBHY (DYHOAMEHMAIbHY YaACMUHY i3
BMIHHAMU I HABUYKAMU, SKI MAOmMb npogeciny opicumoganicmv. QOHUM i3 8aNCIUBUX NIOX00I8, WO
MPAanchopmye cucmemy 8UWOI 0C8IMuU, € KOMNEMEeHMHICHUL NiOXI0, AKUll nepeddbadae hopmyearHs.
HABUYOK HA CMBOPEHHS YMO8 OJisl 080I00iHHA KOMNAEKCOM KoMnemeHyiu. Komnemenmuicnutl nioxio
CNPAMOBAHULL HA (OPMYBAHHA 0coOUCmocmi, 30amuoi 00 3000ymms nooarbuoi npogeciunoi
ocgimu, coyianeHoi ma npoghecitnoi mobinbnocmi. Q608 ’a3K08UMU KOMNOHeHMAMU 0Y0b-KOi
KoMnemeHnyii € 8i0n08iOHI 3HaHHA | YMIHHA. Buxopucmani nyoaikayii Haykosux ma mMemooudHux
8UOAHD, MeMOOU Neda202iuHUX O0CIONCEeHb, A MAKON}C NPAKMUYHUL Mamepial Kageopu Xap1osux
MexXHON02Il GUPOOHUYMSEA U cmaHoapmu3ayii xapuosux npooykmie 3akiady  euwoi oceimu
«lloodinvcokuti depocasnutl  yHigepcumemy. B Oawiti cmammi 0OIDYHMOBYEMbCA  BANCTUBICID
NPABUILHO20 BUKOPUCTNAHHA MA NOEOHAHHSL PISHUX (hOpM ma MemoOi8 HA8UAHHS NPU BUBUEHHI KYPCY
«Mikpobionozcisa xapuosux npodykmie» Ons 01 3000y8auie euwjoi oceimu cneyiarvrocmi 181
«Xapuosi mexnonoziiy . Popmysants 3a2a1bHONPEOMEMHUX KOMNEMEHMHOCMeU [PDYHMYEMbCA HA
3micmi npedmema, nog’s3aHe 3 GUKOPUCMAHHAM DISHOMAHIMHUX NeOaA202iYHUX NPUtlomMie ma
Memooie HasuanHs. B Odawmiti cmammi nponounyromvcs memoou, ¢popmu ma 3acodbu popmyeans
3aeanbHONpeOMemHux KOMnemeHmHocmeu npu 6ueueHHi Kypcy «Mikpobionocis xapuogux
npoOyKmie» OJisi CMyOeHmi6 MeXHIYHUX CneyiaibHoCmell Ik HeOOXIOHOI YMO8U SAKICHOI Nni02omoesKu
Mmauoymmuix gaxisyis. Pezyniomamom ix 6npoeaodicents € akmueHe HA8UaHHs, BUKOPUCAHHI HOBUX
Gopm 63aemo0ii suxnaoaua i cmyoeHma, ujo NOKpauye aKicmo HABUAHHSL.

Knwuoei cnoea: mikpobionociss HaguanvbHuil npoyec, Memoou HABYAHHA, HNPAKMUYHA
CHNPAMOBAHICIb KYPCY, MIJDICNPeOMemHi 38 A3KU, eKCnepumerm, camocmiina poboma, npogeciina
nio2omosKa.
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