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Abstract. The article discusses the effectiveness and advantages of tasks created in
the Mind meister format using the Argumented reality program when teaching invertebrate
zoology to students of pedagogical universities using artificial intelligence. These assign-
ments were compiled for the purpose of teaching the cadastre of a class of insects (using the
example of Hemiptera) in the subject “Biology, ecology and systematics of invertebrates.”
In the era of digitalization and globalization, the education sector is undergoing changes,
and highly intelligent, in particular neural networks, artificial intelligence, and various basic
digital tools are being introduced to obtain innovations. The education system of Kazakh-
stan is an important component of the development of our country; the state leadership
requires the training of the necessary competitive, highly qualified specialists. And in this
case, the above-mentioned artificial intelligence tools increase students’ interest in studying
the subject “biology, ecology and systematics of invertebrates” and help in developing their
research skills and creative development. One of the main requirements for the preparation
of students of pedagogical universities is the development of practical skills in them. A fu-
ture biology teacher must be able to plan and conduct biological research and experiments,
organize student project activities, and apply theoretical knowledge in practice. Biological
subjects, including zoology, are taught in the classroom only. To study the subject in depth,
it is necessary to develop the practical skill of forming knowledge about biological systems
in general, and to establish direct contact with living natural objects. Using artificial general
intelligence in education. The main problems of developing practical skills of students in
the subject of zoology are the animal world in the country, their distribution, including the
conservation of insect biodiversity.

Keywords: teaching methodology, artificial intelligence, intelligence map, animal
cadastre, invertebrate zoology, methodological system
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AHHOTanus. Makanaaa neJIarorukaiblK OarbITTaFbl KOFAPbl OKY OpPBIHIAPBIHIA
OKHUTBIH CTYJCHTTEPre JKacaH bl MHTEIUICKT KYPAJbIH KOJIaHA OTBIPBI, OMBIPTKACKI3IAp
300JIOTHSICBIH  OKbITyna Argumented reality Oarmapmamacekl apkpuibl Mind  meister
(dbopMaThIHAA KYPACTBIPBUIFAH TANCHIPMANAP/BIH THIMIUTINT MEH apTHIKIIBUIBIKTAPHI
KapacThIpbUIFaH. bepiireH TamchlpManap «OMBIPTKACHI3 KaHyaplapJblH OWOJOTHSCHI,
9KOJIOTHSCHI KOHE CHCTEMATHKAChI» TOHIHAEC HACEKOMJAp KIACBIHBIH —(KapThuiait
KATThIKAHATTBIIAp  Heteropthera  MbIcallblHAA)  KaJACTPBIH  OKBITY — MakKcaThIHIA
KypacTelppuiibl. [ludpnanneipy wmeH skahanmany pmoyipinme Oimim  Oepy  camachl
e3repicTepre VINbIpan, >XaHAIIBUIABIKKA He O0Jyla KOFapbl WHTCIUICKTYallbl, aram
alTKaH/a, HeMPOHIBIK JKEJIiIep, )KaCaH (bl HHTEIUICKT dPTYPIIl CAHBIK Iprelli Kypanaapabt
eHTi3y KoJFa anmbiHyna. KasakcTaHHBIH OiiM Oepy Kyilieci MeMJICKETIMI3/iH AaMybIHbIH
MaHBI3/IbI Kypamaac Oediri OOk TaOBLIAJIBI, OJ1 KAKETTI Oocekere KaOijeTTi yKOFapbl
OimikTI MaMaHAapAbl AaibiHAayabl Taman eteni. llemarormkambik KOO cTyneHTTEpiH
Jasipyiayra KOWBIIATBIH HETI3ri TajmantapJblH Oipi ONaplblH MPAKTUKANBIK JaFIbIPATIbIH
KaJIBIIITACTBIPY OOJIBIN TaObIIaAbl. bomamak Onomorus moHi MyFaliMi KaKeT OHMOIOTHSUTBIK
3epTTeyJiep MEH TaXKipuOenep i xocnapiay *KoHe KYprize Oy, CTYASHTTEPIiH KOOAIBIK
KBI3METIH YHBIMIACTHIPY, TEOPHSUIBIK OUTIMII ToXipuOene KoijaHa OuTy Kaker.
BUONMOrHsITBIK MOHIEP, COHBIH iIIIHIE 300J0TUSHBI, 3ePTTEY TEK ayIUTOPUSIIBIK JKaFaaina
OKBITBLIaABI. [IoHI TepeH MeHrepy MakcaThlHAa OMONOTHSIIBIK KYHeIep Typalbl OimiMIi
TYTac KabIITAaCTBIPY, Tipi TAOUFH OOBEKTIIEpPMEH TiKelNel OalTaHbIC OpHATY MaKCcaThIH/A
MPAKTUKAIBIK JIAFJIbIHBI KaJBITACTHIPY KepeK. JKanmbl KacaHIbl MHTEIUIEKTiHI Oiiim
oepyne konnany CTyIeHTTEpHAiH 300JI0THS MoHI OOMBIHINA MPAKTUKAIBIK JIaFIbUIAPBIH
KaJIBIIITACTBIPYAAaFbl HETI3T1 Macesenep eliMi3zieri xaHyapiap dJeMi, OJIapJIblH Tapalysl,
COHBIH iIIiHJIE KOHMIKTEPIiH ON0aTyaHTYPIIUIITIH caKTay FHUIBIMH JEpEeKTep KHHAKTay/1a
JKaHyapyap KaJacTpPhIH )Kacay 9JIiCTEMECi KapacThIPbLIa bl

Tyiiin ce3aep: OKBITY oJicTeMeci, KacaHIbl WHTEIUICKT, WHTEUICKT KapTa,
KaHyapyap KaJacTpbl, OMBIPTKACHI3AP 300JOTHSCHI, OMICTEMENIK JKYyie, KapThuiait
KATTHIKAHATTHLIAP
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AnHoTanus. B cratee paccmarpuBaetcst 3 (heKTUBHOCTh U IPEUMYIIECTBA 33134,
co3maHHbIX B Gopmate Mind meister ¢ ncronp3oBaHueM mporpaMMbl Argumented reality,
MpH TIPENOIaBaHUU 300JIOTUM OECTO3BOHOUYHBIX CTYACHTAM IEJarorn4eckhuX BY30B C
WC-TIONIb30BAHUEM HCKYCCTBEHHOTO MHTEJUICKTa. JlaHHbBIC 3a/laHusl COCTABICHBI C IENbI0
mpe-TmojiaBaHusl KagacTpa Kiacca HACEKOMBIX (HAa MPHUMEpE MOIYKECTKOKPBUIBIXK) TI0
npenMeTy «buOJIOTHs, DKOJIOTHUST W CUCTEMaTHKa OCCIIO3BOHOYHBIX». B 3moxy
nudpoBuzanmu U TI06a-TM3anuu chepa o0pa3zoBaHUSA MPETEPIEBACT U3MCHCHUS, W IS
MOJIyYCHUS] MHHOBAIIMA  BHE-JIPSIOTCS  BBICOKOMHTEIUICKTYalbHBIC, B  4YaCTHOCTH,
HEHPOHHBIC CETH, HCKYCCTBEHHBIM HMH-TEJJICKT, pa3juuHble 0a30Bbie LU(POBHIC
nHCTpyMeHThI. Cucrema oOpa3zoBaHusi KazaxcraHa sBiseTCs BaXKHOM COCTaBIISIONICH
pa3BUTHS  Hamle  CTpaHbl, pPYKOBOJACTBO  TocyaapcTtBa TpeOyeT  IOATOTOBKU
HEOOXOIUMBIX KOHKYPEHTOCTIOCOOHBIX BBICOKOKBATH(DUIIMPOBAHHBIX CHEIUANTNCTOB. 1 B
TaKOM CJIy4ae YIOMSIHYTBIC BBIIIE CPEJACTBA MCKYCCTBEHHOTO HMHTEIUICK-TA IOBBIMIAIOT
WHTEpEeC Y4Yalluxcsl K HU3YyYCHHIO TIpeiMeTa «OHOJIOTHS, DKOJOTHMS W CHUCTe-MaTHKa
0€CII03BOHOYHBIX» U TIOMOTAIOT B Pa3BUTHH UX HAYYHO-HCCIIEIOBATEILCKAX HABBI-KOB H
TBOPYCCKOI'0 pa3BUTHA. OI[HI/IM U3 OCHOBHBIX Tpe60BaHHI7[ K TIOATOTOBKE CTYACHTOB
MEearornYeckKuX BY30B SBISICTCS (OPMUPOBAHHME Y HHUX TMPAKTHYCCKUX HABBIKOB.
Bynymmii yantens OHONOTHH JODKEH YMETh IUIAHUPOBATH M MPOBOAUTH OMOJIOTHYECKUE
WCCIICIOBAHUS M DKCIEPUMEHTHI, OPraHM30BBIBATH  TPOCKTHYIO  JICATEIbHOCTh
y4almxcsi, IPUMEHSITh TEOPETUUYCCKHIE 3HAHUSI HAa NMPAKTUKE. bUOIOrn4yecKkre mpeaMeThl,
B TOM YHCJIE 300JI0THS, MPEMOJAI0TCS TOJNBKO B Kiacce. s yriryOneHHOro H3ydeHus
npeaMera HeoOXoauMo cHOPMHUPOBATH MPAKTHYECKUI HABBIK (DOPMUPOBAHHUS 3HAHHHA O
GI/IOHOFI/I‘ICCKI/IX CUCTCMax B LECJIOM, YCTAHOBUTDH HCHOCpCI[CTBCHHBIﬁ KOHTAKT C XHUBBIMU
MPUPOAHBIMUA O00BEKTaMH. Mcrmonb30BaHWe OOMIEro WCKYCCTBEHHOIO HWHTEIJICKTa B
oOpazoBanuu. OCHOBHBIMU IpoOJieMaMu  (OPMUPOBAHUS TPAKTUYSCKUX HABBIKOB
CTYJICHTOB TIO TPEIMETy 300JIOTHs SIBISIFOTCS JKUBOTHBI MHp B CTpaHe, HX
pacrmpocTpaHeHHe, B TOM YHCIE COXpaHEHUe OMOpa3HOOOpa3Hs HACEKOMBIX.

KiioueBble cjioBa: MeToquka OOY4YCHUS, WCKYCCTBEHHBIM WHTEIJICKT, KapTa
HWHTCIIJICKTA, KaJaCTp KUBOTHBIX, 300JI0TUA 6CCHO3BOHO‘IHLIX, METOAMYECCKAA CUCTEMaA,
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TIOJTY>KECTKOKPBLIBIE

Introduction

Creating a cadastre of animals is an important task of modern zoology of Kazakhstan.
This task is directly related to solving practical problems, including the protection and
sustainable use of animal biodiversity. In recent years, it has become one of the urgent
issues at the world level, that is, due to the aggravation of the massive anthropogenic crisis,
it emphasizes the need to preserve biological diversity to ensure the existence and further
development of mankind. Conservation and sustainable use of biodiversity of animals,
including insects, cannot be carried out without a scientific basis, that is, there must be
comprehensive scientific data on the state and composition of biodiversity, as well as a
detailed study of scientific and methodological issues related to its research, conservation and
use. must. Kazakhstan became particularly relevant due to the rapid economic development
of the region. In this case, it is important not only to consider measures aimed at the use
of animals, but also to consider measures to preserve the diversity of the fauna, for which
it is necessary to intensively study the animal world, make an inventory of them, create a
cadastre.

To allow students to understand the basic morphological structure and classification
of various groups of insects, as well as to learn the basic skills of zoological research and
the taxonomic system of zoology in the study — field practical lesson on creating an animal
cadastre; understand the morphology, structure, classification and evolution of animals;
understanding the adaptation of animals to the environment, as well as the unity of structure
and function; in this process, researches were conducted in the acquisition of the skill of
analyzing and solving practical problems in science and industry (Abilkasymova, 1994).

The main purpose of the field study-practice course is to sum up the theoretical
knowledge acquired in laboratory classes on invertebrate zoology, to introduce the diversity
of invertebrate animals in their natural environment, field research methods and processing
of collected materials, the main methods of observation and research in nature. The students
used a graphic program based on the mind map to systematically study the research materials
collected in the field practice (Baimukasheva, 2010).

A mind map is a method of structuring concepts using graphical notation in the
form of a diagram. For the first time using the technology to activate the development of
mental activities and logical methods, the mind map was developed in the late 1960s by
psychologist Tony Busan and reflected in scientific works. His works became the theoretical
and methodological basis of research. Modern education cannot be imagined without the
use of computer and innovative technologies. The use of visual forms, which not only
supplement verbal information, but act as its carrier, contributes to an increase in mental
activity. Associative maps, by presenting information in a modern, digital, interesting and
attractive way, contribute to students’ better mastery of learning material, motivation to
study and development of thinking processes. Innovative technologies are technologies
that provide individually oriented ways of learning research, analytical, informational,
organizational and reflective competencies (Mukasheva D.M., Zheksembiev R.K., Kirshibaev
2019). The dominant innovative technologies in pedagogical practice are information and
communication technologies, project service technologies and learning based on problem
situations. The use of innovative programs allows the teacher to solve a number of problems
based on the requirements of the state educational standards for the results of mastering the
professional education program, namely: working with different sources of information,
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analyzing, evaluating and transforming it, comparing different points of view, comparing
biological objects and processes . It should be noted that the more prominent tools are used
in the field of educational space, the higher the level of knowledge acquisition of students
(Childibaev et al., 2015).

The object of research: is the field practical teaching process of the subject of
invertebrate zoology.

The subject of research: is the development of students’ research activity technique
in the process of teaching biology.

The purpose of the study: is to increase the effectiveness of the development of
research methods in the process of teaching biology of students of higher educational
institutions and, as a result, to increase the level of knowledge in the subject of biology. This
shows that there is a contradiction between the need to include students in active cognitive
activities aimed at developing research techniques in the process of teaching biology
and the lack of appropriate tasks in the educational and methodological provision of the
subject. Identified contradictions indicate the relevance of the research problem related to
the search for ways to improve the methods of development of the technique of research
activity among students in the process of teaching biology. Research hypothesis: if the
comprehensive methodology for the development of the logical thinking methodology is
collected and the dimensions and levels of the development of the technique of mental
activity are highlighted, the effectiveness of the development of the logical thinking methods
in the process of teaching biology will increase (Altiparmak, 2005).

Research materials and methods

In the field-practical lesson, students studied the species composition, biology,
ecology, and economic significance of the infraorder Pentatomorpha of the Ili-Alatau
territory. Insects were collected by «harvesting» plants with a special entomological air
filter and tapping trees and shrubs on a white cloth, and an exhauster was used to catch small
insects. Insects flying into the night light were caught by special light sources. At the same
time, insects were visually observed from plants, photographed and monitored (Orhan et
al., 2019). Caught insects are collected in a container for poisoning.

Figure I - P.A. «Invertebrate zoology teaching tool for field study practice» Esenbekova, K.A. Davitbaeva,
G.Zh. The process of identification of semi-hardwings collected in field practice by Ormanova’s author’s
identification educational tool.
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After anesthetizing, it is better to line the entomological needle with the collected
insects. Such insects are kept in the collection and it is easy to identify them. Needle threading
takes time, so the most efficient method of storage is in cotton mattresses (Childibaev et al.,
2013). Information about the collected material is not only recorded in the field diary, but
also written on a label on the surface of the cotton mattress. The name of the place where
the material was collected, biotype, time and the name of the specialist who collected the
material are written on the label. The collected material is placed in a hard box with cotton
mattresses.

The species composition of insects was determined in laboratory conditions with a
microscope and detectors (Fig. 1). Semi-hardwings were collected by «harvesting» plants
with a special entomological air filter and tapping trees and shrubs on a white cloth, and an
exhauster was used to catch small species. Insects flying into the night light were caught
by special light sources. At the same time, insects were visually observed from the plants,
photographed and monitored (Kurmanbaev et al., 2000).

Effectiveness and significance of artificial intelligence tools in teaching the subject
of invertebrate zoology to students.

How Augmented Reality, one of the tools of artificial intelligence, can be effectively
used in teaching the subject of Invertebrate Zoology, including the class of insects (in the
example of Heteroptera). First, let’s talk briefly about how this tool of artificial intelligence,
that is, Augmented reality, came to the field of education and how it is currently being used
(Amanbayeva, 2017).

Classic educational materials become unattractive for the younger generation, then
augmented reality technology comes to the rescue. Augmented reality (AR, Augmented
reality) is a technology that allows us to supplement the world around us with visual objects
and animation, creating the feeling that they are next to us using any devices (smartphones,
tablets, AR glasses and lenses). It should be noted that augmented reality in education is
a huge breakthrough in the way educational material is presented. The use of augmented
reality technologies can solve a number of existing problems that currently do not allow
educational services to actively develop and keep up with the times, meeting the needs of
the new generation.

The following model will help to solve the previous problems in teaching inverte-
brate zoology of augmented reality to students. The need to introduce AR technology into
the education sector is due to problems. The most relevant ones have been identified (table
1). The key to solving these problems now may be the widespread use of augmented reality
technologies in the educational process at all levels (preschool, primary, general secondary,
general basic, higher and additional education) (Moreland et al., 2006).
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Insufficient focus of universities on developing
students’ creative thinking system.

The problem of social differentiation anﬁ

Problems Of quality of education.
teaching
H Th bl fd I t of
invertebrate ® Gorrectional education )
zoology at
unlverSIt'es Practice-oriented knowledge
gained.

he modern generation has clip thinking, but
current educational methods and means do
not fully take this fact into account.

Table 1 - Here are some problems in conducting laboratory work in the class of insects in the subject of invertebrate
zoology in pedagogical higher educational institutions.

Numerous studies by scientists have confirmed that AR can provide ubiquitous,
collaborative and distance learning, a sense of presence, immediacy and immersion for stu-
dents, visualization of invisible, learning content in 3D perspectives, and overcoming for-
mal and informal learning.

What materials can be “revitalized”?

— textbooks, teaching materials, workbooks

- educational game cards, tables

- wall maps, paintings, information stands

— demo items

The main feature of AR technologies is amazing visibility. AR educational aids do
not just convey certain facts; they, for example, expand the functionality of familiar educa-
tional materials or teach you to understand anatomy and veterinary medicine literally “by
touch.” The AR system opens up wide possibilities in teaching any subjects. Imagine how
illustrations on the paper pages of a history textbook “come to life”” or how didactic material
on anatomy turns into a virtual game (Hegde et al., 2021).

Analysis and results

As aresult of research, 32 species of 6 genera of semi-hardwing (Heteroptera) were
identified and they were included in the cadastre DB table.

During the research period, a wide range of information was collected about
semi-hardwings, including information on distribution, ecological and biological features,
role in natural ecosystems and economic importance.
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Rhopalidae

Anthorrana cunynots curynsta Horath,
Carpocors melanocorus (Mlsant & Rey.
1852
Carpocoris purpurcipennis (Ds Geer,
Palomons viridizsims (Fabricius, 1784)
(Poda, 176 A \

Table 2 - The taxonomic composition of the semi-hardwings collected from Ile Alatau is presented using an
intelligence map

During the practical period, collected information about semi-hardwings, including
distribution, ecological and biological characteristics, role in natural ecosystems and
economic importance was collected. Above (table 2), using the MindMiester program,
using the taxon composition of semi-hardwings found in Ile Alatau, students systematized
with a special mind map and created a map using the MindMiester program with the given
information.

The introduction of a mind map that is to say MindMiester card, into the teaching
of general zoology allows the students to have a clearer understanding of the general frame-
work of this subject. Using MindMiester can be divided into four parts: preview, classroom
study, after-class review, and zoological experiment. The use of mind maps in the teaching
of invertebrate zoology not only increases the learning efficiency of students, but also in-
creases their comprehensive abilities and awakens their interest in zoology in general. This
article uses the topic of “Heteroptera (Heteroptera)” as an example to develop the use of
mind mapping in teaching general zoology (Table 3).

External
morphology of
Heteroptera

Distribution in Evolution and
the Kazakhstan origin of
region Heteroptera
Diversity and
practical Class of insects
oportanos using the

Introduction

example of
system Heteroptera

Digestive

As aresult of research in
Ciroulatory Morphological Classification 2021-2022, 32 species of
system structure of of Heteroptera 6 genera of hemipterans
Hetaroptera were identified from the

Trans-Ili Alatau.
Sensory
organs

Table 3- Example of a pre-class study mind map of Heteroptera
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MindMeister offers a way to visualize information in mind maps using simulation,
and is a program that provides tools that facilitate real-time collaboration, task management,
coordination, and presentation creation.

Activities

Atthe higher educational institution, the subject “Invertebrate Zoology” in the class of
insects, the taxonomic composition, systematics, fauna, morphological structure and signifi-
cance of insects in nature or economy are considered. That’s why we have presented students
with tasks that develop their creativity and research abilities, and also increase their interest
in learning, using Argued reality, an artificial intelligence tool. Tasks in Argumented reality
were presented to students in the format of Mind meister-intelligence card. First of all, all the
tasks are entered into Argumented reality, the artificial intelligence tool shown below. If you

scan the following QR code with the phone camera, the main menu will appear immediately
(Figure 2).

Figure 2 - queue code of tasks created with Argumented reality program.

In the menu: general information about semi-rigid birds, 3D images of semi-rigid
birds collected by students in the field, video information and tasks were given (Fig. 5).
From the menu, students familiarize themselves with the provided photo, audio and video
information before starting to perform the tasks, and then start performing the tasks.

Tasks created in Mind meister format using Argumented reality, one of the artificial
intelligence tools, are as follows.
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Activity Nel. General information as introduction
This activity requires students to add some information about the characteristics of Heteroptera.
Figure 3 - Activity Nel
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Activity Ne 2. About life cycle of Heteroptera
Students should fill in the life cycle of Heteroptera by looking at the given pictures and recalling their previous
knowledge.
Figure 4 - Activity Ne2
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Activity Ne4. Classification of Heteroptera
Figure 6 - Activity Ne4

Conclusion

The use of artificial intelligence tools in the creation of a methodological system for
teaching animal cadastre in the field practice is necessary in the modern education system.
The reasons for its necessity have been proved above by several examples. However, it
should be noted that the use of such innovative tools in the field of education at a higher
educational institution is beneficial for both students and teachers. For example, if a certain
topic in invertebrate zoology is taught to students in a simple way, the topic will not be fully
covered and that knowledge will not be retained in the minds of students for a long time,
but if it is conducted with artificial intelligence tools, of course, the same topic will always
be remembered, because with artificial intelligence tools, students will learn that topic in
a practical sense. it feels as if you can touch it with your hands and see it with your eyes.
Another feature is that students can study this topic independently, not only theoretically,
but also practically, that is, a certain topic in invertebrate zoology is extensively studied not
only theoretically, but also practically. The above tasks not only develop students’ practical,
research knowledge, but also form and develop their creative and broad thinking skills.
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