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Abstract

Relevance. One of the modern requirements of the development paradigm of modern education is to support the research
work of students and their interest in science. The study of biological features of medicinal plants forms them as
professionals, developing research competence.

Purpose. The research aims to foster students' cognitive, personal, and professional skills while cultivating their research
competencies through the exploration of medicinal plants.

Methodology. The experimental study, conducted at Kazakh National Women's Pedagogical University, involved 99
third-year students specializing in Biology (0511300-Biology). Among them, 54 students comprised the experimental
group, while 45 students formed the control group.

Results. In this article the program of the elective discipline “Biological features of medicinal species of Agrimonia L.”
is compiled, an educational and methodological manual is published and training models of innovative methods are
developed. During the experiment, a questionnaire was administered to assess students' biological knowledge across
content, motivation, and activity components. The pedagogical experiment's outcomes were consolidated, accompanied
by methodical recommendations.

Conclusions. The developed program and manual “Biological Features of Medicinal Species of Agrimonia L.” enhance
biological education for biology students, fostering independent learning. It bolsters expertise among biologists,
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particularly in researching medicinal plants, fostering awareness of their ecological significance and promoting
conservation efforts. Experimental validation confirms the effectiveness of this educational approach for biology

specialists.

Keywords: Agrimonia L.; curriculum; methodology; research; competence; study of medicinal plants.

Introduction

It is shown that the main purpose of educational programs
in the preparation of Bachelor of Education in Biology is
the formation of fundamental knowledge, skills and
abilities required in professional activities. The preparation
of future specialists work on educational programs is
important for specialists of higher education institutions in
the development of education. The process of preparing
future specialists is carried out in accordance with the
pedagogical system. The purpose, objectives, content,
means, forms, methods and techniques of discipline in the
construction of the pedagogical process and tasks are
implemented between the teacher and the student [1].
Teacher training depends on the quality of the organization
of educational work in higher education institutions.
Scientists of Kazakhstan conduct research in domestic
science, developing the structure, methodological
pedagogical foundations, methods of teaching continuous
biological education and upbringing [2]. In interactive
learning, the teacher, as before, makes every effort not only
to teach, but also together with students to create effective
conditions for independent learning [3].

The teacher's readiness to implement innovations in the
educational process is related to the knowledge base
obtained by the student in the university. The modern
specialist in the field of education is a bearer not only of
knowledge, but also of pedagogical culture [4; 5].

The provision of quality and comprehensive
educational and methodological support of multilevel
training of specialists significantly increases the quality
and efficiency of training. The main task of the teacher is
to prepare high quality teaching materials for the
educational process. Modern trends in the development of
education require a new approach in the methodological
support of the educational process in a pedagogical
university [6-9].

As a result of the increased emphasis on the training of
subject teachers at institutions of higher education, society
is preparing specialists who know their subject well.
Today's issue requires specialists who independently
acquire new knowledge and strive to be creative.
Therefore, there is a need to train teachers who make
comprehensive use of innovative methods. Currently,
processes are underway to reorganize curricula with a
focus on the future qualification of a bachelor's degree [10;
11].

American educators analyzed the literature used in
laboratory classes for future biologists, examined the
topics of laboratory classes, their purpose and nature of the
activities, methodological techniques, and the results of the
knowledge obtained. As a result, there was a need to
improve the ability to investigate real-world phenomena in
laboratories. Through increased cooperation between the
teacher and students can develop biological education,
conducting practical work with high preparation and
focusing on the results and conclusions obtained by the
students [12; 13]. A quality and relevant education for

future science teachers requires mandatory research
training. Research competence of teachers is a prerequisite
for their scientific literacy [14].

The great importance in the formation of research
competence of future specialists in biology is an
introduction to the biological characteristics of medicinal
plants. The centuries-old experience of application in
medicine in health care is characterized by the interest in
phytopreparations. In recent years there is a growing
demand for herbal medicines [15-17]. Medicinal plants are
considered the main sources of nutritional supplements,
herbal medicines and pharmaceutical preparations [18].

The purpose of the research work is to develop
cognitive, personal, business abilities and the formation of
research competencies of students in the process of
working with medicinal plants. comprehensively introduce
the methods of studying the biological characteristics of
medicinal forms, to form theoretical knowledge and use
the results of research in the educational process.

Materials and Methods

In the course of the work the program of formation of
research competencies of students and teaching materials
were developed. When preparing the curriculum and
teaching materials the works of US botanists for biologists
[19; 20] and review of works of researchers of medicinal
plants of Kazakhstan M.K. Kokenov, S.M. Adekenov, A.
Iskenderov, N.M. Mukhitdinov, L.M. Grudzinskaya, N.G.
Gemedzhieva, E.A Kyrbassova [21-25].

Agrimonia L. serves as a foundation for developing the
research skills of future biologists and at the same time
enriches the field of botany research. Such researches yield
valuable insights into the biological characteristics of
related dosage forms [26-31].

The experimental work was tested at the Kazakh
National Women's Pedagogical University. The
experiment involved 99 3-year students of the specialty
“0511300-Biology”, of which 54 students were in the
experimental group, 45 students — in the control group.
Experimental work consists of three stages.

The Ascertaining experiment. During the identification
stage, an examination of psycho-pedagogical literature
was conducted. Textbooks, teaching aids, and
methodological literature were analyzed, and problems,
tasks, sources, and scientific predictions related to the
study of the biological characteristics of medicinal forms
of Agrimonia L. were identified. This included questioning
students and teachers, assessing students' readiness to use
websites through expert control works, generalizing and
studying pedagogical experience, and performing a
theoretical analysis of the study results.

The Organizational experiment. The organizational
stage is the second phase of training for 3rd-year students
specializing in natural sciences, specifically in the
5V011300 — Biology program. This stage involves
preparing research methods to study the biological
characteristics of medicinal forms of Agrimonia L. and
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integrating these results into the educational process. The
quality of the developed educational and methodological
program is verified among students. The use of the didactic
potential of the elective discipline “Biological Features of
Medicinal Species of Agrimonia L.” is determined.
Lectures and laboratory classes, as outlined in the elective
discipline's program, provide the necessary knowledge and
facilitate proper understanding and assimilation. Samples
of some classes are also provided.

The Evaluation experiment. The evaluative stage
involves verifying the results of the research work. This
includes assessing the biodiversity of medicinal species of
Agrimonia L., examining the methods of conducting
classes, and evaluating students' knowledge on the elective
subject. The validity of the study's results is also assessed
during this stage.

Results

The purpose of the experimental study is to verify the

effectiveness of the developed methodology and

implementation in the educational process in the form of
curriculum for the elective discipline “Biological features

of medicinal species of Agrimonia L.” and “Agrimonia L.

scientific and pedagogical methods of research of a

medicinal plant” (ISBN 978-601-346-004-8) [32].
Institute of Natural Science of the Kazakh National

Women’s Teacher Training University, for students of
specialty “0511300-Biology” the elective discipline
“Biological features of medicinal species of Agrimonia L.”
was studied. The purpose of the elective discipline is to
form theoretical knowledge and provide a comprehensive
understanding of the biological characteristics of
medicinal forms of Agrimonia L.. It aims to familiarize
students with research methods and to develop their
cognitive, personal, and professional skills. Additionally,
it focuses on fostering research competencies through
practical work with medicinal plants.

Obijectives of the discipline:

— acquaintance with the types of medicinal plants and
their collection, mastering the methods of harvesting
raw materials;

— familiarization with the therapeutic properties of
medicinal forms of Agrimonia L.;

— developing knowledges about the rules of use of
medicinal plants for the treatment of various diseases;

— development of the knowledges about rational use of
resources of medicinal plants and the development of
measures to protect them.

Expected results: during the development of the
discipline students should know the practical use of
officially known medicinal plants and products from them;
a variety of medicinal plants in general and folk medicine,
their ecology, distribution, ways of study resources,
research opportunities in Kazakhstan; the importance of
medicinal plants in nature, human life. In addition, the
methods and techniques studied in the elective discipline
on the biological features of medicinal forms of Agrimonia
L. must be applied in practice during scientific work.

In the elective course lectures on planned topics,
laboratory work with subgroups on special topics are
carried out. During studying of elective discipline, it is
necessary to get acquainted with the specially conducted
scientific-research works on the themes of native and

foreign scientists. At the laboratory classes, students of
biology learn the methods of preparation of temporary
preparations and structural and functional analysis of some
of the studied species. The results of the research works
carried out by students lead in the form of a conclusion, as
well as in the form of clear anatomical drawings with
schematic lines of the form of the objects made [33]. It also
provides advice to students on issues arising in the
student's independent work with the teacher (SIW), the
independent development of the student specified in the
plan, preparation of presentations and essays, work with
textbooks, test assignments, work with interactive learning
programs, in small groups.

The SIW includes work with literature, additional
tasks, thematic essays, defended and discussed. It promotes
independent search, increases creative abilities, improve
speech style and ability to work in a team. During the
classes the determinants of plants of Kazakhstan, flora of
Kazakhstan, list of medicinal plants of Kazakhstan,
computer equipment, microscope, educational and
additional manuals, electronic teaching aids are used. The
student conveys his knowledge of the subject through oral
questions and answers. Students in the elective discipline
“Biological features of medicinal species of Agrimonia L.”
receive new knowledge about the biological features of
drug forms, pharmacology. They learn to solve problems
and obtain results independently and master the methods,
the basics of research.

Lecture topics:

1. Medicinal plants growing in Kazakhstan.

2. General characteristics of the Rosaceae family.

3. Biologically active substances (surfactants) in the
composition of medicinal plants.

4. Description of medicinal forms of the relative, areal
distribution Agrimonia L.

5. Biological features of related medicinal forms,
application in pharmacy and folk medicine Agrimonia
L.

6. Morphological and anatomical methods of
investigation of related medicinal forms Agrimonia L.

7. Biochemical studies of related dosage forms
Agrimonia L.

8. Methods of molecular, genetic research of medicinal
forms of related plants Agrimonia L.

9. Importance of medicinal plants in the biosphere and
human life and their protection.

Below are the results used in the formation of research
competencies of students, models of learning innovative
method of individual topics in the elective discipline
“Biological features of medicinal species of Agrimonia L.”

Theme of the lecture class: Biological features of
medicinal species of Agrimonia L., application in
pharmacy and folk medicine. Method of the lesson: Just-
in-Time Teaching (JiTT), information and communication
technologies. Visibility of the lesson: laptop, Internet,
website or learning management system, presentation,
slides, etc. Interdisciplinary connections: computer
science, ecology. The purpose of the lesson: formation of
ability and ability to creative activity of the person, time
saving. Developing: critical thinking, development of
active teaching methods and skills, quickness, feedback.

Organizational stage: issuing tasks to the students on
the preliminary topic.
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Tasks:

Botanical description, distribution of
Agrimonia L.: A. asiatisa Juz., A.pilosa Ldb.
Biological features of the species A. Eupatoria L.
Scientific data on medicinal species of Agrimonia L.
Biologically active substances of species Agrimonia L.
Therapeutic properties and use of species Agrimonia
L.

In this method, to save time in the classroom, trainees

are given assignments on a topic 24 hours in advance of the

analysis time. Assignments are completed via the Internet,

a website, or a learning management system. Trainees will

prepare and demonstrate the assignment in advance in the

form of a presentation, slides, etc. It is possible to review
the trainees' answers in advance, expand on the topic, make
changes.

During the lecture, excerpts from the students' answers
to the above assignments were given. Thus, the new topic
was discussed together with the students. Based on the
work of students, using their prepared answers as a starting
point, formed and directed to active learning creative
activity and abilities of the individual. For example, 1, 3,5
tasks were fully mastered by the students on the answers,
and the analysis in the classroom was reduced. And 2, 4
were added to the audience due to the fact that it had
difficulty in completing the tasks.

Conclusion: trainees were assessed and given
assignments on the following topic. In the course of the
elective discipline the content of the topics is disclosed and
contributes to the assimilation of the learners. Below we
will present a thematic plan of the laboratory lessons of the
elective discipline (1st grade) and a sample laboratory
lesson.

Topics of laboratory classes:

1. Use of plant objects in laboratory classes.

2. Ways of using medicinal plants.

3. Morphological studies of medicinal
Agrimonia L.

4. Arrangement and operating rules of a binocular
biological microscope MCX100.

5. Preparation fixation for anatomical
medicinal species of Agrimonia L.

6. Making temporary and permanent sections for
anatomical studies from organs of medicinal species
of Agrimonia L.

7. Methods for anatomical studies of the vegetative
organs. Use of the Microvisible binocular biological
microscope MCX100 program in anatomical studies
of the vegetative organs of medicinal species of
Agrimonia L.

8. Determination of peroxidase enzyme activity in
leaves, stems, and roots of medicinal species of
Agrimonia L.

=

species

abswn

species of

studies of

9. Determination of cytoplasmic protein in the stem of
medicinal species of Agrimonia L.

10. Determination of esterase enzyme activity in leaves,
stems, and roots of medicinal species of Agrimonia L.

11. Method for analysis of polymorphism of relative
dosage forms and gene labeling of medicinal species
of Agrimonia L.

12. Method of DNA isolation from leaves of drug forms
of a relative of medicinal species of Agrimonia L.

13. Isolation of GAPDH (glyceraldehyde-3 phosphate
dehydrogenase) gene from plant of medicinal species
of Agrimonia L.

Sample laboratory lesson is described below.

Topic of the laboratory lesson: Using the Microvisible
binocular biological microscope MCX100 program in
anatomical studies of vegetative organs of medicinal
species of Agrimonia L. Method of the lesson: information
and communication  technologies, group  work.
Visualization of the lesson: computer, interactive
whiteboard, MCX100 microscope, preparations made
from vegetative organs of medicinal species of Agrimonia
L. Purpose of the lesson: mastering of additional
possibilities with the use of innovative equipment,
increasing of quality, development of laboratory works and
increasing of students' interest to the science.

Objects and methods of research: binocular biological
microscope MCX100 Micros with Microvisible software
(Austria). The study was conducted in Agrimonia asiatis
Juz., growing in the Talgar Mountains, at an altitude of
1600 m above sea level. Samples of the plant were taken.
Plant specimens were fixed according to Strasburger-
Flemming, anatomical structure of which was carried out
according to M.N. Prozina's methodology. Temporary
preparations were prepared for anatomical studies
according to generally accepted methods of structural
analyses. Anatomical cuttings of the leaf, stem, and root of
the plant were made using an electronic microtome MZP-
01 “Tekhnom” (Ekaterinburg), anatomical cuttings were
10-15 pm thick.

The study of the anatomical structure of the leaf and
rhizome of the medicinal plant under a binocular biological
microscope MCX100 (Figure 1) was carried out.
Agrimonia asiatica Juz. with special program
Microvisible, connected to a computer. Horizontal slices
of above-ground and underground parts of medicinal plant
were plotted on micrometers and morphometric
measurements were carried out. ldeal for work with a
microscope, the use of Microvisible software significantly
increases the quality and quantity of readings. Results of
the study and conclusions: when working with a
microscope, the image of the micropreparation is
immediately displayed on the computer screen.
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Figure 1. Microscope MCX100. A-Binocular MCX100 biological microscope in working condition, b — working
condition with Microvisible software, B — A. asiatisa Juz on the computer screen horizontal slice of a plant leaf

Morphometric measurements, micrometric imaging,
and its storage are performed using the Microvisible
program.

A. asiatica Juz. micrometers of leaf and rhizome
transverse sections of the plant taken with the Microvisible
program using an MCX100 binocular biological
microscope are shown in Figures 2-3.

Figure 2. A. asiatica Juz. anatomical structure of the
leaves of the plant: 1 — the upper epidermis, 2 — columnar
mesophyll, 3 — loose mesophyll, 4 — lower epidermis, 5 —

conductive bundle, 6 — fibers

Figure 3. A. asiatica Juz. anatomical structure of the
plant rhizome: 1 — periderm, 2 — sclerenchyma, 3 — floem,
4 — cambium, 5 — xylem

Expected results: in the laboratory lesson students should
master the construction and use of new technical means in
the educational process; increasing the quality of
knowledge, formation of research competence of students
through the use of technical means at the lessons and the
use of these means

Conclusion: the use of computer programs in the
learning process to train future specialists in biology is
considered effective. In the process of training in
pedagogical universities at a high level is carried out to
improve the quality of experimental work on the formation
of research competencies of future specialists-biologists,
introduction to science, the use of new innovative
technologies. This helps trainees to act independently.

Today, Agrimonia asiatica Juz. is used as a
pharmacological raw material in Kazakhstan, valued for its
potent flavonoids and tannins [34].

Numerical quality indicators were determined:
(moisture; total ash; ash insoluble in 10% hydrochloric
acid solution; crushing of raw materials;) the plant
Agrimonia asiatica Juz.) as well as the content of
extractive substances (Table 1). The obtained numerical
indicators allow us to establish the quality of medicinal
plant raw materials and will be used to obtain extractive
preparations on the basis of Asian burdock (A.asiatica
Juz.).

Table 1. Determination of numerical indicators of quality
in leaves of Asian burdock (A. asiatica Juz.)

No. Numerical quality indicators Mean, %
1 | Humidity 8.255
2 | Total ash 9.287
3 | Ashes insoluble in 10% 0.764

hydrochloric acid solution

4 | Extractive substances 50% ethyl 274

alcohol solution

From the data in the Table 1, it follows that the raw
material Asian burdock (A. asiatica Juz.) are of proper
quality. Numerical indexes are within the limits of
admissible values presented to LRS. The studied plant
Asian burdock (A.asiatica Juz.) corresponds to the
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recommended requirements on numerical indicators and is
used for definition of BAS and for studying and definition
of acute toxicity and specific activity of extracts of burdock
asiatica. Application of the received data will rationally
allow to increase efficiency of technological process at
manufacture of extractive preparations.

In the teaching aid prepared in the course of the study,
the methods of morphological, anatomical, biochemical
and genetic study of vegetative organs of related drug
forms are shown. In addition, a brief description of some
pedagogical innovative methods used in the training of
biologists is given. Mastering the methods of research is
necessary for future teachers both in the educational
process and in practical activities. The manual is designed
for future pedagogical students, undergraduates, doctoral
students and specialists in this field.

When using the research project in the educational
process there is an interest of students in scientific
research, development of ideas about biological concepts
based on laboratory research. The work on the research
project planned for 4 or 7 weeks on a particular topic is
created and conducted. At the end of the project, students
learn various laboratory methods and gain a thorough
understanding of the topic [35; 36]. The discussion method
not only proves or disproves assumptions, but also teaches
the student to choose positive arguments in defense of
his/her point of view, to listen and hear his/her interlocutor.
The main functional qualities of personality are activity,
the ability to think creatively, make decisions and choose
a professional path, constant readiness to gain knowledge
[37; 38]. According to the new concept of higher education
development, the priority tasks of higher education
institutions are not only qualification improvement and
formation of skills of future specialists, but also
development of their abilities to self-education,
preparation for independent actions and decision making,
upbringing of responsible attitude to themselves, their
work and actions [39; 40].

Discussion

In higher education, teachers experimentally shape
students' biological knowledge and skills, aiming to
uncover the effective utilization of methods and techniques
employed in studying the biological characteristics of
medicinal species such as Agrimonia L.. In the course of
the ascertaining experiment the level of biological
knowledge of students was revealed through a specially
prepared questionnaire on the content, motivational and
activity components. Training in the experimental group
on the basis of the educational and methodological
program prepared for the elective discipline “Biological
features of medicinal species of Agrimonia L.”. Training in
the control group was held in the form of a traditional
lecture, laboratory class. The results of the pedagogical
experiment  were  summarized and  methodical
recommendations were given. The used literature was
systematized. Experimental work was prepared on
demand.

The results of the survey of students of Natural Science
Institute of Kazakh National Women’s Teacher Training
University showed that 12% of the respondents are ready
to give knowledge about medicinal plants, 38% are not
prepared enough, and 50%, realizing the need for
medicinal plants, do not actively respond to the issue. To
ensure the experimental and pedagogical work related to
the possibilities of the educational process of the
university, the need for the formation of biological
knowledge and perceptions related to the problem under
study was identified. During the ascertaining experiment it
was found that students in general know information about
medicinal plants, and knowledge about individual species
is insufficient. They showed a low level on the activity
indicator, with difficulties noted in the activity and
decision-making in the work with the group.

In order to determine the formed level of biological
knowledge, skills and abilities of students, questionnaires,
question-answers were used. The results of the
ascertaining, forming and control experiments in the
course of the study allowed to determine the indicators and
criteria of students' knowledge and their levels (high,
medium and low) (Table 2).

Table 2. Characteristics of the level of biological knowledge of students about medicinal plants

Levels Motivational Informative Activity
Low Biological knowledge on the level of | Is not aware of his/her actions, | In works to protect medicinal
knowledge of the definition of | responsibility in protection of | plants
general biological terms and concepts | medicinal plants
Medium | Biological knowledge understanding | Treats nature as a value No clear position in actions to
of the importance of medicinal plants protect medicinal plants
in human life at the level of interest
Higher | Biological education well formed asa | Possesses data about | While  studying  medicinal
person medicinal plants, understands | plants, freely uses learned
their necessity well, has a | methods and techniques in the
clear, sustained trust course of classes. Has a specific
goal, makes decisions

Indicators of levels of development of components of
formation of students' biological knowledge of medicinal
plants at the beginning and end of the experiment (Table

3).
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Table 3. Indicator of the level of formation of biological
knowledge of students about medicinal plants (%), (EG —

54; CG - 45)
Component | Work High Medium | Low
S Stages E C E C E C
G |G |G |G |G |G
Motivation | Beginnin | 28 | 27 | 35 | 35 | 37 | 38
al g
End 35 |27 |49 |36 |16 | 37
Content Beginnin | 25 | 24 | 36 | 37 | 39 | 39
g
End 37 |25 | 48 | 37 | 15 | 38
Activity Beginnin | 27 | 26 | 33 | 34 | 40 | 40
g
End 36 | 25 | 47 |35 | 17 | 40

Note: EG — experimental group; CG — control group.

Levels of motivational component of biological
knowledge about medicinal plants were determined by a
pre-prepared questionnaire. From the results of the study,
we can see that if in the experimental group initially there
were 37% of students who showed a low level, at the end
of the experiment the number of students who showed a
low level decreased by 16%, in the average by 35%, at the
end they were 49%, at the beginning a high level was
shown by 28% of students, at the end their number
increased by 35%. And in the control group no significant
changes were observed.

The levels of the content component of students'
biological knowledge of medicinal plants in the
experimental group according to the survey initially
showed a low level — 39%, at the end of the experiment
showed a low level — 15%, in the average — 36%, at the end
— 48%, in the beginning a high level showed 25% of
students, at the end — 37%. And in the control group there
was no change. The number of students who showed a low
level on the levels of the activity component determined by
the survey was 40%, at the end of the experiment the
number of students who showed a low level decreased by
17%, at the end of the average — 33%, at the end — 47%, at
the beginning of the high level — 27%, at the end — 36%.
No changes were observed in the control group.

Changes in the level of formation of students' biological
knowledge about medicinal plants in the course of
experimental work are presented in the table below (Table
4).

Table 4. Level of structural components of students'
biological education at the end of the experiment, (in
number of students) (ET-54; BT-45)

Structural Low level Medium High level
Components level

CG EG CG EG CG EG
Motivational | 17 8 16 27 12 19
Informative | 17 8 16 26 11 20
Activity 18 9 15 26 11 19

From the analysis of the results of questioning, tests,
control and laboratory work conducted in the control and
experimental groups, due to the data presented in the table
above, it is clear that the average level of biological

knowledge in the experimental group is higher, and a
positive result is noted. Experimental indicators of students
are given in the form of a comparative diagram (Figure 4),
based on criteria based on high, low, average levels. The
general indicators of maotivational, content, activity
components of biological knowledge of students on the
basis of medicinal plants at the beginning of the
experiment at the ascertaining stage were determined and
are shown in the diagram in Figure 4. As can be seen from
the diagram, we see that the indicators of EG and BT at the
beginning of the experiment are comparable with each
other by high, medium and low criteria.

38 39
40 - 3935
30 -
N EG
20 -
10 - mCG
0 T T T —I/
high medium low

Figure 4. Diagram of the level of biological knowledge
of students based on the use of research results in the
learning process (at the beginning of the experiment, %)

To deepen the notions of future biology specialists
about medicinal plants, revealing their opportunities for
comprehensive learning during the formative experiment
and to fulfill the tasks that emerged during the
implementation of this goal, the experimental work was
carried out in three stages. Works at the initial stage of the
formative experiment are designed to assimilate the
students of the subject of activity “Methods of scientific
and pedagogical research of medicinal plant Agrimonia L.
The textbook introduces future professionals to the
biological features of medicinal plants and teaches their
analysis, how to make preparations, the order of the
experiments, how to conduct them in the laboratory. The
methods used in the study of the biological features of
medicinal plants are also given. Mastering the methods of
research is necessary for students not only in the learning
process, but also in their subsequent practical activities.

At the second stage of the formative experiment during
the execution of the laboratory classes specified in the
program of the elective course, works were organized and
knowledge was supplemented. In the course of the
laboratory class students supplement their theoretical
knowledge by performing the specified works, tasks from
a practical point of view. In diagnosing the formation of
knowledge of future specialists-biologists about medicinal
plants in the lecture class were used lecture — just-in-Time
Teaching (JiTT), ICT, in the laboratory class — ICT, group
work, paired method, as well as observation, conversation,
questioning, experimental evaluation, etc.

At the end of the experimental experiment, we found
common indicators of motivational, content, activity
components of biological knowledge of students on the
basis of medicinal plants. From the diagram shown in
Figure 5, we can see that when removed from the
indicators of the beginning of the experiment, high and
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average levels of EG significantly increased, and the low
level decreased. No significant changes were observed in
BT indices.

48
60 36 36 38
40 26
20 ﬂ - HEG
0 ‘ CG
&0

Figure 5. Diagram of the level of biological knowledge
of students based on the use of research results in the
learning process (at the end of the experiment, %)

Thus, comparing the indicators in the ascertaining,
forming and control experiments of the study, we can state
that the high level of biological knowledge demonstrated
36% of students, the average — 48% and low — 16%.

Conducted work on the methodology developed during
the study contributed to the replenishment and formation
of biological knowledge of students, summarizing the
practice. According to the results of the forming
experiment there is an excess of indicators over the
conclusions. During the control experiment based on the
biological characteristics of medicinal plants, we observed
positive results of the works conducted and the results of
the surveys. In the course of the ascertaining experiment
and in comparison, with the indicators of the control group,
the results of the surveys showed a significant increase. If
the systematically conducted experimental work showed
the effectiveness of the proposed scientific methodology,
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TexHoJioriss (pOopMyBaHHA TOCHITHNUIBKOI KOMIIETEHTHOCTI MalOYTHIX 0i0JIOriB: HA MpUKJIALi
BHBYEHHs poay Agrimonia L.

Amnap KainieBa
Kazaxcpkuii HarlioHANBHUH KIHOYHIA IeIarOTiYHAN YHIBEPCUTET
050000, By1. Aiitexe bi, 98, M. Anmatu, Pecriyonika Kasaxcran

Hypryans MamuToBa
Kazaxcpkuii HarlioHanbHUH yHiBepcuTeT iMeHi Anp-Dapabdi
050040, ip. Ane-®apabi, 71, m. Anvatn, Pecrry6mika Kazaxcran

TI'anis MeaeyoBa
Kazaxcpkuii HallioHAIBHUH KIHOYHIA TIEIarOTiYHUIA YHIBEPCUTET
050000, Byn. Aiiteke bi, 98, m. Anmatn, Pecrrydmnika Ka3axcran

Eabmipa ImanoBa
Kazaxcpkuii HallioHAIBHUH KIHOYHIA TIEIarOTiYHUIA YHIBEPCUTET
050000, Byn. Aiiteke bi, 98, m. Anmatn, Pecrrydmnika Ka3axcran

Mepyept Ilapman6exoBa
Kazaxcpkuil HallioHAIBHUH KIHOYHIA TIeIarOTiYHUNA YHIBEPCUTET
050000, Byn. Afiteke bi, 98, M. Anmaru, Pecniy6utika Kazaxcran

AHoTauis

AxTyanpHicTs. O/HI€O 13 Cy4acCHHX BUMOT IApaJUIMH PO3BUTKY CYYacHOT OCBITH € MiTPUMKA JTOCITITHUIIBKOI pOOOTH
CTYICHTIB Ta iXHBOTO IHTEpEeCY MO HayKH. BUBUEHHS O10JOTIYHMX OCOOIMBOCTEH JIIKAPCHKUX POCIHH (popMye iX sK
npodecioHaliB i pO3BUBAE JOCHITHUIIBKY KOMIICTCHTHICTD.

Meta. MeToro JOCIIKEHHS € PO3BUTOK KOTHITHBHUX, OCOOMCTHX 1 IPO(eCiiHMX HABUYOK CTY/CHTIB, KyJIbTHBYBaHHS
IXHIX JIOCHIJHAIBKUX KOMIIETCHIIIH Yepe3 BUBUCHHS JIIKAPCHKUX POCIIHH.

MetoaoJorisi. B excniepuMeHTaTbHOMY JTOCHIDKEHHI, TpOBeieHOMY B Ka3axcbkoMmy HaIliOHAIBHOMY JKIHOYOMY
MearoTiYHOMY YHIBEPCHTETI, B3sIM y4acTh 99 CTymeHTIB TpeThoro Kypcey creriianbHocti “Biomoris™ (0511300-
Biosnorist). 3 HUX 54 CTy/I€HTH CTAaHOBHJIM €KCIIEPUMEHTAIIBHY TPYITY, a 45 CTYAEHTIB — KOHTPOJIBHY.

PesynbraTn. Y Mexax MaHOTO IOCHIDKCHHS PO3pPOOJICHO Ta BUIpPOOyBaHO mporpamy (aKyTbTaTHBHOI TUCHUTUTIHA
“BiojoriyHi 0co0JIMBOCTI JKapchbkux BHIIB Agrimonia L.” | HaB4anbHO-METOJMYHMN MOCIOHUK Ta pPO3pOOIJICHO
HaBYANbHI MOJIENi IHHOBalifHMX MeTomuK. [lim yac ekcrepuMeHTy Oylo TPOBEACHO AaHKETYBaHHS [UIS OILIHKA
010JI0T1YHKMX 3HAHb YYHIB 332 3MICTOBHM, MOTHBAI[IfHUM Ta MisUTbHICHUM KOMIIOHCHTaMH. Pe3ysbTaTH MeaaroriaHoro
EKCIICPUMCHTY 3aKPIIUICHO i CYIPOBOKCHO METOUYHUMHE PEKOMCH/IAITiIMH.

BucnoBku. byno Busnaueno, mo po3poOrieHa mporpaMa Ta nociOHuK “bioJyoriuni 0coOJIMBOCTI JIKapChKUX BHIIB
Agrimonia L.” mokpalitye OCBiTy CTyIeHTiB-0i0JI0TIB, CIIPUSIOYN CAMOCTIHHOMY HaBYAHHIO. BOHM 3MIIIHIOIOTH JT0CBIJ
cepej 010JIOTIB, 30KpeMa Y JOCIIHKCHHI JTIKAPChKUX POCIIHH, CIIPUSIOYH YCBIIOMIJICHHIO TX €KOJIOTIYHOT 3HAYYIIOCTI Ta
CHpUSIOYN 3YCHIUIAM INOMO i1X 30epexeHHs. ExcnepriMeHTanpHa TepeBipKa MiATBEPIKYyEe e(EeKTHBHICTh TaKOTO
HABYAJILHOTO MiIXOy JUIs O10JI0TiB.

KurouoBi ciioBa: Agrimonia L.; HaBuabHU# TIaH; METOOJIOTIS; TOCIIIKCHHS; KOMIICTCHTHICTh; BUBUCHHSI JTIKAPCHKUX
POCTH.
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