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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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Аннотация. Мақалада педагогикалық бағыттағы жоғары оқу орындарында 
оқитын студенттерге жасанды интеллект құралын қолдана отырып, омыртқасыздар 
зоологиясын оқытуда Argumented reality бағдарламасы арқылы Mind meister 
форматында құрастырылған тапсырмалардың тиімділігі мен артықшылықтары 
қарастырылған. Берілген тапсырмалар «омыртқасыз жануарлардың биологиясы, 
экологиясы және систематикасы» пәнінде насекомдар класының (жартылай 
қаттықанаттылар Heteropthera мысалында) кадастрын оқыту мақсатында 
құрастырылды. Цифрландыру мен жаһандану дәуірінде білім беру саласы 
өзгерістерге ұшырап, жаңашылдыққа ие болуда жоғары интеллектуалды, атап 
айтқанда, нейрондық желілер, жасанды интеллект әртүрлі сандық іргелі құралдарды 
енгізу қолға алынуда. Қазақстанның білім беру жүйесі мемлекетіміздің дамуының 
маңызды құрамдас бөлігі болып табылады, ол қажетті бәсекеге қабілетті жоғары 
білікті мамандарды дайындауды талап етеді. Педагогикалық ЖОО студенттерін  
даярлауға қойылатын негізгі талаптардың бірі олардың практикалық дағдыралын 
қалыптастыру болып табылады.  Болашақ биология пәні мұғалімі қажет биологиялық 
зерттеулер мен тәжірибелерді жоспарлау және жүргізе білу, студенттердің  жобалық 
қызметін ұйымдастыру, теориялық білімді тәжірибеде  қолдана білу қажет. 
Биологиялық пәндер, соның ішінде зоологияны, зерттеу тек аудиториялық жағдайда 
оқытылады. Пәнді терең меңгеру мақсатында биологиялық жүйелер туралы білімді 
тұтас қалыптастыру, тірі табиғи объектілермен тікелей байланыс орнату мақсатында 
практикалық дағдыны қалыптастыру керек. Жалпы жасанды интеллектіні білім 
беруде қолдану  Студенттердің  зоология пәні бойынша практикалық дағдыларын 
қалыптастырудағы негізгі мәселелер еліміздегі жануарлар әлемі, олардың таралуы, 
соның ішінде жәндіктердің биоалуантүрлілігін сақтау  ғылыми деректер жинақтауда 
жануарлар кадастрын жасау әдістемесі қарастырылады. 

Түйін сөздер: оқыту әдістемесі, жасанды интеллект, интеллект карта, 
жануарлар кадастры, омыртқасыздар зоологиясы, әдістемелік жүйе, жартылай 
қаттықанаттылар
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Аннотация. В статье рассматривается эффективность и преимущества задач, 
созданных в формате Mind meister с использованием программы Argumented reality, 
при преподавании зоологии беспозвоночных студентам педагогических вузов с 
ис-пользованием искусственного интеллекта. Данные задания составлены с целью 
пре-подавания кадастра класса насекомых (на примере полужесткокрылых) по 
предмету «Биология, экология и систематика беспозвоночных». В эпоху 
цифровизации и глоба-лизации сфера образования претерпевает изменения, и для 
получения инноваций вне-дряются высокоинтеллектуальные, в частности, 
нейронные сети, искусственный ин-теллект, различные базовые цифровые 
инструменты. Система образования Казахстана является важной составляющей 
развития нашей страны, руководство государства требует подготовки 
необходимых конкурентоспособных высококвалифицированных специалистов. И в 
таком случае упомянутые выше средства искусственного интеллек-та повышают 
интерес учащихся к изучению предмета «биология, экология и систе-матика 
беспозвоночных» и помогают в развитии их научно-исследовательских навы-ков и 
творческого развития. Одним из основных требований к подготовке студентов 
педагогических вузов является формирование у них практических навыков. 
Будущий учитель биологии должен уметь планировать и проводить биологические 
исследования и эксперименты, организовывать проектную деятельность 
учащихся, применять теоретические знания на практике. Биологические предметы, 
в том числе зоология, преподаются только в классе. Для углубленного изучения 
предмета необходимо сформировать практический навык формирования знаний о 
биологических системах в целом, установить непосредственный контакт с живыми 
природными объектами. Использование общего искусственного интеллекта в 
образовании. Основными проблемами формирования практических навыков 
студентов по предмету зоология являются животный мир в стране, их 
распространение, в том числе сохранение биоразнообразия насекомых.
    Ключевые слова: методика обучения, искусственный интеллект, карта 
интеллекта, кадастр животных, зоология беспозвоночных, методическая система, 
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полужесткокрылые
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 (Altıparmak, 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 1 - 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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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 a result 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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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).

 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
At the 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 №1.  General information as introduction
This activity requires students to add some information about the characteristics of Heteroptera. 

Figure 3 - Activity №1

Activity № 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 №2

Activity № 3. Taxonomy of Heteroptera
Students should fill in the blanks

Figure 5 - Activity №3
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Activity №4. Classification of Heteroptera
Figure 6 - Activity №4

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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