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Conference abstracts should be presented in the following areas:

Best practices in teaching STEAM subjects
Action research
Current challenges and perspectives in the natural and agricultural sciences
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Teaching 30 individuals vs. teaching one class - innovative approach for inclusive science
education
Prof. Dr. Silvija Markic, Ludwig-Maximilians-University of Munich, Germany,
Email: s.markic@cup.lmu.de

In the meaning of diversity and inclusion, students are characterized by unique and
individual combination of different dimensions of diversity. Students have different
motivation for science, different interest, and knowledge. Their linguistic skills in the
language of instruction but also scientific language are different. Although they live in the
same country, they often have different socio-economical background which is sometimes
contented also to their cultural and ethnical background. Finally, mental and physical
abilities are most likely different, which is of high importance for science lessons focusing
on practical work. Thus, though they are sitting in the same classroom, our students are
different. These differences between the students in our classes is obvious and can grow
from day to day. Talking to the teachers, however, shows that the lesson plans are done
for a class. Some studies shows that although teachers are aware of the differences students
brings with them and are familiar with the concept of differentiation in their teaching and
students’ learning, these facts do not influence their lesson planning. Science teachers plan
their classes for a homogeneous group of students which possess same requirements. In the
last years different concepts of inclusive science education are developed and discusses.
Most of those are, however, normative in nature and show concepts but less methods and
tools for inclusive education. In this presentation, the results of the project “Diversity in
Science towards Social Inclusion” will be presented. The results show how different
methods and — most of all — their combination can contribute to active participation of all
students in science lessons. Next to the developed more, learning materials on the topic of
acids and bases will be presented.
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Key Challenges in Science Education

Prof. Dr. Marika Kapanadze, Head of Science Education Research Centre SALIS, Ilia State
University, Tbilisi, Georgia, marika kapanadze@iliauni.edu.ge

The relevance of science education is an important issue for the modern learning and
teaching process in many countries. Science Education Research Centre SALiS, which was
established in 2011 at Ilia State University implements national and international projects
in science education, works with Georgian science teachers, supports them introducing the
modern teaching and learning methods in science. SALiS Centre works with Georgian
students as well for raising their motivation to study science subjects. One of the ongoing
projects of SALIS centre is ROSES. International study ROSES with more than 50 countries
worldwide https://www.miun.se/en/Research/researchgroups/roses/

considers attitudes of young learners at their final stage of compulsory education to science
and technology (S&T). The purpose of ROSES is to gather and analyse information from
learners about several factors. The study gives a clear picture about students at the end of
compulsory education, their interests in learning different S&T topics in different contexts,
their views and attitudes to science and scientists in society and at school; to environmental
challenges and the use of social media in everyday life (Jidesjo et al., 2020). The researchers
involved in the project analyse the rich data and detect notable links among the above-
listed variables, which then enable them to provide recommendations to local as well as
international educators (Jidesjo et al., 2021; Oliveira et al., 2022). Results of the project
ROSES will be discussed during the presentation. Some recommendations for Georgian
teachers and educators will be presented.
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Asbo3gdEgdolbm3zol s  29bsMdOL  L3gEoswolBgdolmzol  Lods®rmgzguomls
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“Chemistry, Climate, and the Numbers in Between” — An innovative program inspiring
action for global citizenship

Dvora Katchevich, PhD, Weizmann Institute of Science,
dvora.katchevich@weizmann.ac.il
Shelley Rap, PhD, Weizmann Institute of Science,

shelley.rap@weizmann.ac.il

In 2015 all the United Nations member states adopted 17 Sustainable Development
Goals (SDGs), with the objective of achieving them by 2030 (UN, 2015; UNESCO, 2017).
These SDGs were designed to ensure better lives for future generations by eradicating
poverty, safeguarding the environment, and ensuring equitable opportunities for all. A
fundamental objective of an education system is to equip students with the essential
knowledge, qualifications, and skills needed to effectively confront these future challenges
(OECD, 2019).
To achieve this goal, we developed the program “Chemistry, Climate, & the Numbers in
Between", which involves the chemistry of climate change and renewable energy. This
program aims to foster critical thinking skills including argumentation and digital literacy.
Another objective of this program is to develop graduates that will adopt a critical approach
and a well-informed perspective toward the world (Rap et al., 2023). Chemistry is the main
scientific discipline of the program; it provides students with the requisite scientific
knowledge to understand the discussed phenomena. Moreover, the combination of
scientific knowledge, skills, and real data about the surrounding environment enables
students to be educated and become responsible citizens who will collaborate on different
issues, including better understanding and resolving major global challenges.

References:

OECD. (2019). OECD future of education and skills 2030: OECD learning compass 2030.
A series of concept notes. OECD.

Rap. S., Geller. S., Katchevich. D., Gbarin, H., & Blonder R. (2023). “Chemistry, climate
and the skills in between”: mapping cognitive skills in an innovative program designed to
empower future citizens to address global challenges. Chemistry Teacher International.
5(2), 143-154. https://doi.org/10.1515/cti-2023-0015

UN [United Nations] General Assembly. (2015). Transforming Our World: The 2030
Agenda for Sustainable Development. A/RES/70/1. https://sdgs.un.org/2030agenda

UNESCO (2017). Education for Sustainable Development Goals: Learning Objectives.
Retrieved from https://unesdoc.unesco.org/ark:/48223/pf0000247444
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Applied Biology and Achievements of Agricultural Biotechnology

Prof. Dr. Nana Dvalishvili, Biology Expert othe National Center for Evaluation and
Examination, IB Mtiebi Biology Teacher, dvalishvili.nana@gmail.com

To give the secondary school students deeper knowledge of subjects it is highly
recommended to focus on the scientific research component in teaching Biology and Natural
Sciences. Research-based learning promotes analytical thinking and develops in students some
valuable skills for their future career, since there is no area today where scientific innovations
of Molecular Biology and Biotechnology haven’t penetrated yet.

In this context it seems especially important that teachers constantly monitor novelties
in the field to gain and update relevant knowledge. The paper is an effort to review briefly the
advances in Applied Biology and Agricultural Sciences. In research-based teaching more
attention should be paid to the students’ awareness of the prospects regarding the introduction
of innovations into practice. This is the way to awaken their interest in the subject and desire
to study the topic in-depth.

The contemporary technologies used to produce agricultural products are considered,
such as: tissue culturing, callus growth, somatic hybridization, transfer and reprogramming
the gene of interest, etc. Examples are discussed: introducing a single gene into cotton cells
increases the fiber's durability by 60%; transgenic tobacco produces recombinant proteins;
genetically modified plants synthesize protein- or vitamin-rich crops and other food
products as well as medicines. Intensively are being created the ornamental plant varieties
that have flowers with changed unnatural colors and modified abilities to speed up
flowering period or avoid early wilting. New methods in creating animals with gene
knockouts are outlined aimed to determine accurate functions of destroyed and silenced
genes.

Animals serve as model organisms in basic research due to the universal nature of
the gene. The fact that animals share genes with humans enables us to study human gene
functioning in model animals.

Biotechnology of plants and animals is already a serious business with the potential to
fundamentally change present agricultural practices.
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Production of Own Cultural Yeast —A Way to Increase the Individuality of Georgian

‘Wine and Reduce Self-value

Nino Vephkhishvili, Academic Doctor of Food Technology, Associate Professor,
Iakob Gogebashvili Telavi State University, e-mail: nino.vephkhishvili@tesau.edu.ge

Georgian wine has a continuous history of more than 80 centuries. Even today, taking
care of winemaking as a cornerstone of the country's economy remains still actual.

At present, 29 micro-zones of viticulture and winemaking have been set aside in
Georgia for the production of high-quality wines - territories with different soil and
climatic conditions.

Due to the territorial and climatic conditions of different microzones, different types
of wine should be produced from the same grape variety. However, using the same yeast
makes the wines monotonous.

Dry yeast is imported into Georgia from abroad, which has easily gained a foothold.
This resulted in the loss of the individual properties of the wines and the increase in the
price of the products, because we buy the yeasts with expensive foreign currency.

The project funded by the Shota Rustaveli Science Foundation of Georgia "Isolation
of Saccharomyces cerevisiae pure yeast strain for appellation of origin (AO) wines
produced from Saperavi Vine variety on the territory of Georgia and to study the specific
properties for their industrial usage" serves to solve these problems. That is how we took
e.g. the yeast "Kindzmarauli" for wine "Kindzmarauli".

Within the framework of this project, in the first year, dominant strains of wild yeasts
of 10 appellation of origin (AO) yeasts were isolated, purified, and according to DNA they
were identified in the UK at Quadram Institute in Norwich. Research has shown that in
the territory of Georgia, the pure strains separated for Saperavi of different microzones are
different from each other and related to each other as well.

Currently, the study of the microbiological and technological properties of the
isolated pure strains continues.
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Nobel Prize, the Significance of Quantum Dots in Nanotechnology, Science Simulations

Ekaterine Mikautadze, Doctor of Biology, Assistant Professor, Alte University and
European University, e-mail: kato827@gmail.com

The integration of color science with nanotechnology is an innovative way to offer
effective results and benefits. The 2023 Nobel Prize in Chemistry was awarded for the
experimental discovery of quantum dots, which are nanoparticles made of semiconductor
materials. Nobel laureates were pioneers in the study of the nanoworld, and their work was
crucial to the development of nanotechnology. Among other uses, quantum dots have given
us new ways to create colored light.

Ekimov and Bruce were early pioneers of the technology. In the 1980s, Ekimov was
able to create size-dependent quantum effects in colored glass with copper chloride
nanoparticles. He showed that the size of the particles affected the color of the glass
through quantum effects. Not long after, Brus proved the size-dependent quantum effect
on particles floating freely in a liquid. In the early 1990s, Bawendi was able to create near-
perfect particles by tweaking the chemical production of quantum dots.

Independently of each other, Alexey Ekimov and Louis Bruce succeeded in
synthesizing quantum dots and demonstrating that their size determines their quantum
mechanical properties.

Nanotechnology, enhanced by color manipulation, holds enormous promise in a
variety of fields. From ultra-sensitive biosensors to energy-efficient photoelectric screens
for early disease detection. Moreover, engineering materials with tailored optical properties
enables advances in stealth technologies, environmental monitoring, and data analysis. "It's
amazing how optics can contribute to seemingly unrelated technologies," says Zayats.

Quantum dots are useful in surgical oncology, advanced electronics, and the growing
field of quantum computing. When used in electronic displays, an array of quantum dots
can create a vibrant TV screen that can emit light in an array of colors. These nanoscale
wonders can also dictate the course of chemical reactions when exposed to light, making
them invaluable tools in the field of chemistry.

In teaching and learning, simulation applications are invaluable tools for exploring
issues such as the complex relationship between color and nanotechnology. Science
simulations offer a dynamic, interactive, and accessible means of enhancing education by
providing visualization, experience, safety, accessibility, and practical application of
scientific concepts. Incorporating simulations into educational curricula can enrich the
learning experience.

Thus, the journey of quantum dots from conceptualization to practical application
was marked by remarkable discoveries and pioneering contributions that ultimately
culminated in a Nobel Prize.
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Integration of Technologies in the Educational Process - An Example of Physics
Education
Ana Mgeladze, Doctoral student, doctoral program in education, Ilia State University,
ana.mgeladze.2@iliauni.edu.ge

In recent decades, the significant advancement of technologies has brought about the
necessity for changes in the educational process. Education has become more reliant on
digital technologies. The use of technology is crucial not only for enhancing the learning
process but also for boosting the motivation of both educators and students.

In the reality of Georgia, smartphones represent the most accessible resource in
schools, surpassing even traditional resources like personal computers and laptops,
providing teachers and students with a wealth of opportunities. Specifically, we plan to
incorporate technology-driven tools into our workshops. With the aim of utilizing
smartphones in the learning process, we will explore applications that operate on both
Android and iOS systems. For instance, two such applications are Physics Toolbox Suite !
and Phyphox?, which have been tested and are accompanied by well-crafted YouTube
tutorials, making the process of using the applications more effective.

Furthermore, the generated data can be exported in Excel format, which will
facilitate further processing. We believe that integrating technology, especially
smartphones, into the learning process of physics will increase interest among students.
Additionally, we anticipate that they will engage more enthusiastically in the research
process, which will serve as a motivating factor for educators as well.

Aside from this, all these efforts will contribute to the popularization of physics as
a scientific discipline.
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1 https://play.google.com/store/apps/details?id=com.chrystianvieyra.physicstoolboxsuite&hl=en&gl=US

2 https://phyphox.org/
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Integrated Teaching of Science and English Language Using Electronic Applications

Natela Bagatrishvili, Associate Professor, Iakob Gogebashvili Telavi State University,
natia.bagatrishvili@tesau.edu.ge
Ana Gigauri, Associate Professor, Iakob Gogebashvili Telavi State University,
ana.gigauri@tesau.edu.ge

A real problem in the modern educational field is the low motivation of students
towards learning science subjects. Therefore, it is important to enrich and diversify the
learning process with different activities, methods and approaches. Teaching with
technology is one of the best approaches that make the learning process interesting,
motivating and fun, however, most of the electronic applications we use in science teaching
are in English. Among elementary level students, there is insufficient English language
competence to perceive and understand the condition, instruction or content of the task.
The paper presents an example of the introduction of the concept of integrated teaching of
natural science and English language at the primary level - a learning module developed
jointly by natural science and English language teachers, based on the CLIL educational
approach, and electronic applications are used as the main resource.

The phet.colorado.simulations virtual lab is widely used in education, from
elementary school to university level, to help students visualize and understand complex
concepts. They cover a wide range of topics, including physics, chemistry, biology, earth
science and mathematics. These simulations are designed to engage learners in an intuitive,
game-like environment that encourages exploration and discovery.

The electronic platform solar system scope is a web-based 3D simulation of the solar
system and the night sky in real time. It allows users to explore the mass, rotation speed,
distance from the Sun, moons, asteroids, comets and spacecraft, zoom, rotate and view from
different perspectives, it is available in many languages and is used for both educational
purposes and general interest in astronomy.

Recommended steps for effective and efficient integrated learning process:
e Study of electronic applications by English language and natural science teachers
e Co-planning learning modules based on applications
1. Preparation of assignments and questions about a specific issue in the direction
of natural science;
2. Preparation of terminological definitions, preparation of language text
assignments, development of lexical activity, preparation of discussion dialogues to
strengthen the competence of all four skills of the English language (writing,
reading, listening, speaking) according to the topic;
e Introduction, assessment, feedback of developed assignments in the educational
process;
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e Teachers' reflection, change of the implemented module depending on the need
and reflection in the training curriculum.
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Integration of artificial intelligence in mathematics education "Photomath-digital
mathematics"

Mariam Zakariashvili, Associate Professor of Information Technologies, Iakob
Gogebashvili Telavi State University, Teacher of mathematics and computer technology,
STEM Mentor - Telavi N5 public school, mariam.zagariashvili@tesau.edu.ge

The article presents a study of secondary school students' use of the Artificial
Intelligence - Photomath mobile application, which was carried out as part of a
"Photomath-Digital Mathematics" educational project (Telavi Public School N5, 8th grade).

The article highlights the importance of human-computer interaction and its basic
concepts, namely the usability of the Artificial Intelligence Photomath app. The system
was chosen as the main focus of the study. Instructions for installing Photomath on mobile
devices as well as an analysis of the most important functions of the app are given. In
addition, mathematical issues are also dealt with. Photomath is based on OCR-optical
character recognition, a technology that was created to solve mathematical problems (Scan-
Solve-Learn). Photomath is available for free download and installation.

The phases of project design and implementation are also discussed in the article, with
a focus on involving students, parents, and teachers in the project. The article demonstrates
how to use the Photomath system to solve a mathematical problem, specifically how to
solve two two-dimensional linear equations sequentially using the Photomath interface.

The article presents and analyzes the findings of a quantitative study conducted as
part of a small educational experiment (on a five-point Likert scale) on the usability of the
Photomath application from the perspectives of students, parents, and teachers.

The paper also highlights the efficacy of using the Photomath mobile app for math
instruction, which was researched and validated as part of the project through the analysis
of qualitative surveys (interviews with open-ended questions) conducted with students,
parents, and teachers.

Based on the results of quantitative and qualitative surveys of participants, significant
conclusions were drawn about the approach of using the Photomath mobile application,
both in terms of software and teaching methodology.

b9m3bmMo 0639e9dGoL 0bGYaMOE0s 35090503 9bsmeErgdsdo
~Photomath — 3ogMwmo 3s0mgds@ogs”

356053 B3gd5005830¢0, 063 T5EH030L PMJEHMMO, S FOMYI0 FOHMGBILMOO,
053Md 39059300l LobgerMdOL Mg s30L Lobgerdform Mbogzgdliodgdo;

95009853030L s 3m330993HJOMo 39dbmemyngdol dsbffagzwgdgwo, STEM
396@ ™G0, BL03 Jowsd mgsgzol N5 Loy s®m b3mens,mariam.zagariashvili@tesau.edu.ge
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Boddmddo  LordsMos  bgermgbm®mo  0bEgergdEHol  Photomath  dmdoerwm®o
3300035300 259myggbgdols dglobgd, MmMAgwroa gobzsbm®mEogwg Lsbifosgwrm 3Hmgdd@ ol
Lboboo ,,Photomath-gog®wewo  domgdoBozs”  bimerol  dmbfogargms  Ladobby
X 3B LHdSBM LoxkggbmMby (MgErsgol N5 Loxstm b3ms. 39639 3asbo).

6596330 949650 0G0S 3995b30egd Mo 50530560-3m330993gM0l
06GH9M5d300L  5gBHUYOEMdIBS ©> 9ol  doMooms  (369090%g.  LobgrE™d,
399myg9bgdoomdsbyg  (Usability). 33wg30L  mdogddoo  dg@Bgweros  Photomath
bgwmzbm®o  0bGHgwgd@ol  93wo3sEos.  FoMmdmagbowos  M93md9bs3g0gdo
dmd0wO0 dmfymdoemdgdol Photomath bgwmgbm®o 0bdgargd@ol LolEgdoom
MBOHWB3gymRolomgzol;  360d36gcrmgzsbo  Asboliosmgdwgdo; 350193530 39M0
30MMdgdgdol mgds@ogzs. Photomath gwdbgds LoddMEM™Ms M3EH03MO sTMEbMBSL
OCR-Optical Character Recognition or Optical Character Reader. go6399m3boeos
0500905303160  3MMd9Igdol  gooloFMgews (Scan; Solve; Learn). Photomath
B3 GH3060035/0bLE0o3E0d 560 MBSLM.

659830  gobbowrmmos  3GMgdBHol  FmBBoEIdols s Fobbm®Eogmgdol
9353900, 653 MM0gbEH0MIOME0s 3Mmgd@do Imbfogerol, ddmdwmol, dsbfsgergderols
RO mdsbyY.

Lob0dMImE SIS Photomath - ob ULol@gdol b3oMmd0m
05393530300 3MMdEGIoL  49sFMH0L  3OMmEglo  MmOMEbmdosb  ™mém  i6z03
3906@M@gdsms  LolEgdol  sdmblbol  Foaoe0mBY, o3 0WNLEBHMmOMYIOMEIO S
396856390 eros Photomath-ol 06@&g6Hgg0Lbol 056308 g3Gxero gsdmygbadoom.

Bsdmmddo  (omdmygbomos  @s  Ao9bseoBgdMEo 930609  39ORMA0IOMO
994b3960396G 0L Bocyrgddo BoEIMYOMEO  MoMm©IbMdMHO30 33930l FgA9d0
(@0390HGHOL  Bgsgs - bymdoeosbo  89535L9000,) dmbfogerol,  ddmdol,
3sL§93w 900l 3mBo(3000s6 Photomath - ols 469mygbgdomdols (Usability) glsbgod.

399033099900 @ b36396900 Photomath dmdorw®mo 53¢0035:300L g8mygbgdols
IB9JGHMOMds 500935 BH03MM0  dobomEgdol  dowgdol  3Mm3gLdo, 53
©53LEHMOJOME0s IMLHogwgms, Fdmdgwms s dsbogergdgwms M30LMdMOZ0
399m30mbg0lL (06¢9MH30M905-00s 3000b3930) 565¢0BoL Bogmdzguby.

Boddmddo  Imbsfforgms  MomEgbmdMH030 S M30LMIMOZ0  J9TMI0Mb30L
3909290006 965¢0BoL Loggmdzge By L3360l Lobom Ho@mBmygbowos doMomswo
dogbgdgdo Photomath  dmdoEwGO 53035305L096 M 300YdEgdol Tgliobgd,
PO 3 3OMAMINWO, 515939 LoLHI3EM-1MPMEMYOMOO MZOEXLIBOOLO.
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The Main Challenges and Opportunities of STEM Education
Manana Chumburidze, Akaki Tsereteli State University,

manana.chumburidze@atsu.edu.ge
Elza Bitsadze, Akaki Tsereteli State University, elza.bitsadze@atsu.edu.ge

The paper discusses the main challenges of information technology transformation in
the STEM education. Modern approaches to the mathematical formulation of decision-
making problems in the conception of Knapsack problem are presented. Alternative
algorithms for performing relevant practical tasks are proposed. Based on their analysis and
evaluation, modern methods and applications of optimal decision making are proposed. The
work is interdisciplinary and includes methods based on STEM approaches to teaching.

STEM 956500¢rgdols 8053500 259m{}393900 s d9Lsdemgdenmdgdo

356565 FM9dm®0dg, 3OMBILMEOO, 3083099GHJOM0 GHIbmemaogdols
©935035396EH0L 300MmOHEObSEGHME0, 53530 §aMgommol Lobgwdfonm Mboggdlodgdo
manana.chumburidze@atsu.edu.ge
90Bs 30f1599, 53900908099MH0 MJGHMEO, 53530 F9OINEOL MbogadLoGgGHO
elza.bitsadze@atsu.edu.ge

Bsdm™ddo  @obbogrmeos 0bxmMdsgowo  Fgdbmermyogdol  STEM
3bomgdsdo  FHEMBLGZMOTs300l  J;ogeo®mo  2sdmf)393900.  HoMImygboros
39005093940 gdol  doegdol  s9mEsbgdol  3509d5BH03MM0  FMOIME0MHGdOL
056589000M39  JoI9d0, 390m0035H90vo0s  dgLsdsdolo 36543030
©535¢90930L M3EH0TWIOHO 45HY39EGH0W YOOl 5@ IOBIEH0IE0 SERMOHOMTGOO O
53003530900. 5b65¢0Bol Logymadzgebg FgBsligdmeros BoMgdYIEo  J99y9d0.
Bsdemdo 063 9MoLE03E0bsMMEos s dMo3s3L bfogergdoll STEM dopmdgdby
5133690 8900MmYBL. Fo90mMOLIM30L Fobbowrmaros BobsblmMo 3mMEGHB Lol
330350 JoMHN30L 5dm396s: 30335600L BMbol dgbgx g0, HMIgero JoMro3L
Lo0b39LBHOEOM 3MOGHRIWL, Asbobowsgl 200-Bg 9@ 3m@H9bEome 0b639LGH0E0SL.
053658 mommgn 0639LGOE0L 943l oM339o  VOMGOIEGds 5 TGLedEMs
50995390m©9L 3MbOL dBoYXgEL. MMIgEo 0b39LEH0E0s Mbs soMmBoml dgbgxgMds
g 30090307  3bsos  GBmbol  FgbgxgMds  Mbs  BooMmb  Lv3gmglm
3905943930905 © 9MBY3560 2553900m 08 0639LEO3090DY, HMIGdOE 3MB3sb0sls
35JL0ToEME T9IMBOgoEL IMYESBU.
50m3oboll  Bm®mIMoMmgds: dmEgdmos m bsobzalGosom 353930, Tglodsdolo
©0MG0IGdGO0MS S §9dMbogEgd0m. 30X IEHOL M3 MBIOL Qom35¢olobgdom,
mbos 8906Mbgl 35393900l J39L0BMS3WY, MMIgoiE WYBOHWE3gEYMRL RobIBLMMO
3MOGB9oml Bogdbodoerw® gdmbogoel:  Yito(x; *wy) < W Yit(x; * v;) - max,
Bo@o3, Wi @5 V; i-960 35393H0L 00690 gds s 99ambogswos dgbsdsdolow, W-
30%9IAHOL BOWOY, X;-00bsGIMEO GHOEHZO.
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3°050Y3930wgdol domadol 58 BmYs LEAHOWIGHMOL 9hmEads BMMPRBOL
36Omdwgds  (KnP-Knapsack Problem):  Gmam®  9g3s0Bomom  dsdbodsgrméo

006909530l 6030900 BYHRBIBPDOL ,HMbOL” 450539EHJOOL 2509Tg. LoobzglbBHogom
3OGHRI0MbM30L  ,00MGOMEgds“ 0BMIGds, GMYMEOE F9ambegswo, MMIgEos
99L5dMs HoBMmogdbsl 30bsbLIHO 96 93mbMmBo Mo BmEawom, bogrm ,fmbs“ sGol
063930300l VOoMmYdMEgdS. 59 36MHMdgdol y39wsbHg 3603369crmzsbo bsfowo
99BN MHgbOLgdos.  IMyBsIOHMdOLI30L gl MYLMOLO SMOL BMEMYBIBMOL
Pmbs. LsobgglBoEom 3mMEGHTBIWolm30L sLgmo MHYuOLOS 335600l dowxgdo.
Bsd0™ddo  gobbogmmos  39505(Y39G0wgdol dogdol bsdo s ©obsdomemo
36MHMyM530M9d0L  5MM0mMF00 O BBl BoxywdzguBg gnsligdmeos dsmo

39©93900.
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Role of Technologies in STEAM Education and Sustainable Development Goals

Khatuna Artsividze, American International School Progress, leading technology
teacher, expert, head of the educational process, xartsividze@gmail.com

Tamta Beridze, American International School Progress, senior teacher of
technology, PhD student of the Faculty of Business and Social Sciences of Sukhumi State
University, tatuli993@gmail.com

In the wake of the technological revolution educational researchers see STEAM
education as the foundation for change. STEAM disciplines are often taught in isolation
and traditional methods of teaching, existing resources cannot create interest in STEAM
disciplines among students. Students are well versed in technologies and follow
innovations, so we should try our best to build the educational process with curricula
tailored to their needs.

American International School Progress is international school and students are
representing 25 countries, which come equipped with the best technological skills in the
very first class, and we have a double responsibility for the innovation.

The curriculum for technology education in grades I-VI is based on the Third
Generation National Curriculum, as well as international standards (Digital Citizenship
Curriculum - Common Sense), ISTE, Teaching Computing etc.

The basics of STEAM are shared with students of grades V-VI, and using the
algorithmic skills acquired in grades I-IV, students are given the opportunity to create
projects focused on sustainable development goals.

Global issues are united in the subject STEAM, where it is possible to benefit from
the correct use of smart technologies. As an example, we present the project "Effective
Waste Management", which is focused on the 12th sustainable development goal of the
United Nations. Students presented their role in the process of this project.

The students decided to explore the structure of a waste processing plant and created
a virtual waste processing plant in the visual programming platform www.tinkercad.com
At the next stage of the project, we created a smart trash can using an Arduino
microcontroller, which opens automatically when approached. And at the final stage of the
project, students created a game to promote waste management and shared it with the
school community.

A97bmma0gd0l Mo STEM gs650¢0gdsdo s 3000 35630056905
bsmbs s™fogz0dg, 5996032100 LogHMSTIMMmOLM L3MEs 3OHMPMILO, GH9gbmemyogdol
9893960 39oam0, 9Ju39MH G0, Lobfogerm 3OHMEqLol Igbgx 9o, JoGmneo
3MmaM5dol bgarddwzsbgero, xartsividze@gmail.com
05305 396M0dY, 539H0390 LBogMHMSTMMOLM B3MEs 3OMYMIBO, 39dbmeErmyngdols
MROMBO 39930, Lrbwmdol Lobgedfoxgm MbogzgMLoEgEHOL doBbLOLS s

bemEosw® 3936096090505 B30I GHYEHOL LomdBmemm 3OHMYMToL LGmabdo,
tatuli993@gmail.com
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033905 390M99m, 300000M©Y0S  39dbmemyogdo, 0gdbgds asblbzsgqgdemo
3060Md900. 3996Mmmy0mMHo M:930me)300L Msb5dgMHM39 93939 06M3530900 Aob
5058056900l yMm39w Moo  3bMm3zmgdol  bsfoo.  FH9gdbmemyogdols  Lmexgo
396300560905 dmombmgl dglodsdol  33w0EgdgdL  AobsMgdsdoE.  FobsmEgdOL
9331936900 LHmMgo STEAM gobsomegdsl dooRbg39b 33e00egdgdols boggdaws,
556 STEAM-U 8m5943b 5Mgoer 515330 bfogergdols 35650adol (33w0Egds ©
d0Bbo olisbogl 05383900l (36MdOLIMYZ9MJMIOLS S b0 s MMMBOL F9bscBMbgdls
3530 BOHOL 3505 MEOS.

9331936900 250000435096 9353 9gdsL, HMmd STEAM obodwobgdo bdo®so
0DBME0MGOM 0bfogegds, FogMod Bod@os, MMA yzgws gb Lsasbo 9HmMTsbymbgs
BOOIRSFFMNO o [omdmoygbl 9930 063gHoLE03wobme  Joymdsl,
OMdgwo3  ©oxwdbgdmos  3MogG03mw  BHogwsbg. LHegwrgdol  GHMesogomwo
390000, sOLYdPMO OYLMOLYdo 3960 5BIBL 0bFHIOLL JmULfsgzarggddo STEAM
©obL303e0bydoLEET0. IMbFozeggd0 396 BEMII6 3H9dbmermyogdl, JoMGH0350
999890056 439es sboe 53W035300Ls YY) 3MHMYMSTL O BIbIRgL Tobgl9b
06035306 LosbEYgdL, sdoGmad B3zgb BodLodoEr s bs 393oEM® LoLfsgzerm
30390 oo LOFoMHMYdIBY FMERYGIMO 39IMH03YTGd0m 5353mm. B39bo Lgmems
3ob530m LogMHMSTMOOLM J0T>MHMNMEGOOL s 25 39960l HomBdmTogbero dmbfogerg
Loz mdl, Mo3 Yym39em30l 33599bgdl 08 Mgoemdols obsdy, Gmd gl dmLfogwgqdo
1599399bm GH9gdbmmyoMMo MbsmGd0m sOFMM30wWbo IMPOIB 30Mm39w039 3eslido
@5 MEF50 35LIbolidygdemds 935306600 Lolfogwm 3GMEqLOL 0bMgs30MMdSBY,
sdodmd I-VI  305b9ddo  3H9dbmermyogdol LHogargdol 399M039mdo  93w9dbgds
OmamO3 I 0smdob glig-Ub, 1939 LEgHMsTMOOLM LEHIBPIMEHYIL (Digital Citizenship
Curriculum - Common Sense), ISTE, Teaching Computing s Ubbgs. V-VI 3asbol
Loz ggdl 3MHB0s6Mgd0 STEAM-0l Uofigoligdl o I-IV  3¢0slgd8o dowgdmwo
5EMmMH0mMIME0 1656930l 459mygbgdom dmLfogengdl Lodwowmgds gdwrgzsom dgJdbsb
36M9d3Hgd0, GMIgog mMm0g6EH0MIOME0s MO  Pob30msMgdol doBbgdbY.
UHmOgo dgoglo EMdIEMo 15300bgd0 9OHM0sbEgds Loasbdo STEAM, ULoog
3330960 ($996mMmA09d0L LHmMo godmygbgdom, dglsdergdgwro bgds LoMygdwols
900905. 35 0mMOE FoM3MP0P9600 3G1Mm9gd@L ,,bsMBgbgd0L 9539dEIM0 FoMrMN35%, Mo3
M6096G06Mg005 gAMb MO  ob30maMgdol d9-12 B0BsbDY. 3MMgd@ol
Ro6Rgddo  ob3z0bowgm  bsMbgbgdol 9x3gdBHeo  dsmm3zol  8bodzbgemds o
Lo F0MMYds. IMLHogegqdds Foemdmoyobgl LozMms®o Mmoo bs@Bgbgdol 9339dGHmeo
do6ngz0l 3Gmiqldo.

o050 byFoMHMGdIOLs s 3603369 mdol doboFgdol 8909y, IMUfogeggdds
39005093049L 99gbfogamsm bs@bgbgdol 4503538539090 Loffo®dml bEMYJEHmEs
@5  30B0MH0  3OMYGMST0MYOOL  3eo@Rm®Asbg  Tinkercad.com  994dbgls
30600 boMBIBYIOL 35053539985390900 JoObsbs. 30MgdEol d98™a 9&s3HY
3934996000 F330060 65330l MEBs F03OM3IMbEOMMgOHO OHEMObML  godmygbgdoom,
OIgog  dobmob  Josbmgdolisl  93@To@GMMs©  oblbgds.  bmrm  3GMmgddol
513360  LoggbO®Bg  ImUfogerggdds 9ddbgll 98580  bs@bgbgdol  dsmr3z0L
303 56MH0HYd0L JoBbom s 4oHB0sMgL Lolizmem LEBMYSMYDSL.
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Project teaching in chemistry - science subjects, informatics and foreign language
integrating

A.Ayers (Clifton Colege, Bristol, GB), L.Busqandze (TSU, Georgia), T.Imerlishvili
(Sent-Endrius Universiity, Sent-Endrius, Scotland), G.Mikadze (TSU, Georgia),
Ts.Mikadze (KIU, Georgia), N.Labadze (CU,Georgia), I.Paksashvili (Gimnazium
Shavnabada,Georgia), M.Labartkava (DAUG, Georgia, Gimnazium Shavnabada).

E-mail: mikheillabartkava@gmail.com

The didactic goal of teaching with projects is the achievement of a real result in one
form or another, based on the detailed processing of a specific problem, and includes the
set of methods used to achieve the goal, certain sequences of student actions. The purpose
of the project method is that in the process of solving a real problem, the student acquires
knowledge independently, for which he has to integrate different subject competencies.
Under these conditions, the role of the teacher changes and instead of the leader of the
process, he ends up with coordination, expertise and consultancy. Thus, the basis of
teaching with projects is the formation of the student's cognitive skills, construction of own
knowledge, orientation in today's information space, development of critical and creative
thinking.

The project method is not new in world pedagogy. The method was developed by
the American philosopher, sociologist, psychologist and teacher John Dewey (1859-1952)
[1], although its active practical use was only made by the American teacher - U. It started
after the publication of Kilpatrick's article - "Method of projects" [2]. In this article, the
author called the method "an idea implemented with heart and soul".

Today, it is already widely recognized that the learning process is fruitful only when
the student is interested in acquiring knowledge (and not in learning). Unfortunately, the
theory of arousal of cognitive interest is weakly developed and practically quite difficult to
implement. Any teaching method is ineffective if the student remains indifferent to
cognition and does not contribute to the development of his independence and intellectual
activity. Any teaching method is ineffective if the student remains indifferent to cognition
and does not contribute to the development of his independence and intellectual activity.
Therefore, forming and solving a problem situation contributes most to the development
of students' intelligence, to arousing interest in the subject to be studied, to the formation
of logical thinking.

Chemistry seems to be a specially designed subject for planning project work.
Moreover, it is the only branch of science that does not have its own theory. All theories
used in chemistry are physical theories, and chemistry is the practical implementation of
these physical theories. Physical theory and its practical side (chemistry) are the basis of
modern biology (medicine). All this naturally leads to the natural integration of these three
scientific directions, which is unthinkable in the modern era without the use of
information technologies, to which a thorough knowledge of foreign languages is added.

It is a fact that the problematic situation most often arises in the process of scientific
research. In a modern school, it is possible to perform high-quality research work only
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when three factors converge: a highly qualified research supervisor, a group of students
with sufficient readiness, interested in performing research work, and the necessary tools
and reagents for conducting research work.

"Shavnabada" secular gymnasium is one of such rare cases. 5 groups of NORCH
researchers have been formed in the gymnasium, which are composed of VIII-XII grade
students. The subject of their research is: separation of biologically active substances from
plant raw materials (extraction - physics, chemistry), chromatographic separation -
purification - chemistry, physics - capillary phenomena), study of physical characteristics,
study of chemical properties and based on this chemical modification of isolated products,
study of biological activity of isolated and first obtained substances (toxic properties,
antimicrobial, activity), in silico research to reveal possible therapeutic effects, for
detection, sample collection and transfer to relevant organizations for conducting special
biomedical research for deeper study 6 (six) copyrights issued by “Sakpatenti” have been
taken by the students on the basis of conducting the mentioned studies. The students chose
science as their future specialty.

36m9dGH9gdoo Lfjsgergds Jodosdo - Lsdybgdolidgyzgerm Lsgbgdol, 0bxm®mIsEozols s
m3be 960L 0bEHgaM0M9ds

5. 5096L0!, . 3Ldsbdg 2, m. 00903003, 3. 04sd9?, (3.0045d9*, b. sdsdg> O.
35758300008, 3.¢00d56MEY535%.7 1. 3000xEHMD 3Mwgx0 (3GOLEHME0, OO dMOEHBIMO), 2.
L) (d00olL0o), 3. bgbE-9bMoMlol MboggdlogEo (Lgbd-9bMomlo, Im@Ewsbroy), 4.

J9050L0b LogMHMSTMMOLM MBb039gMLOEIG0, 5. 39335001 ©b039OLOEYGHO, 6. A3l LagMHm
30365b05 9536505¢0s. 7. LEsby. gaw.g3mbdos mikheillabartkava@gmail.com

360mgd3H9dom Loz gdol  OIIBHOIMEG  FOBBL  3Mb3IMYBHWOo  3OMdEIOL
©IAHOWNOMH0  ©5319353900L  LoxmdzgeBg 535 ¥) 08 LEbom  FoBRMMTJIMWO  MHJHIMHO
9900930L doefgzs FoM8mogbl. MgoIMo 3MHMIWGIOL 250sFM0L 3MMmEgldo dmbfsgwry
3MEbsL  ©sdM300090s©  0dgbl,  Mobmzgolsg Al 2oblbgeggdmwo  Logbmd®mogo
30339396(30000L 06390060705 MHg3L. 53 3060HMBGOT0 033WYds 39EIFMYPOL OMEIOE S 0YO
36emi3gol (00350390l Bo3me  3mMHE0bs@GmOMdom,  9J3gOHGHMIoms o
3B sbEHMdom sdmofryegds.

3609J3Hgool Ignm©o MBWOoM 3903500 5Mbswos. 8gmm©o 539MH039wds
RLOJMEMAds s 39oaMydd XMb omod (1859-1952) 8900m8s3s [1], 0m8Es dobo sd@Gomeo
36543030 gsdmygbgds Fbmerm 989003900 39053MA0L-v). 3035GHM030L  BGo@GHoob-
»36099dE 900l gm0 [2] g98md399bgdol 9999y s0fgm. 59 LESEH050 93G™EMTs dgoml
»BLIXP0MS S B0 LM gdsO Bsbsgzod®mo® mpmes.

Jodos momdmbs 139gE0swMs d9ddboo  Losgsbos LadMmgddm bsdmdsmgdols
©OLOYIRF. MBRM® IgBHo3, U 893D0gMHIOOL JOMOIONO MY, BMIGELLE Lo3MMIMO
09MO05 56 gosBb0s. Jodosdo godmynbgdmeo yzgws MgMEm0s BoHoZMMO 0gME0ss, Jodos 30
50 30HB0ZMMH0 9MMm0gd0L 3MJGH03MWo J9BbMM309qds. BOBOIMMO MYMMos s  dobo
3M5gdBHozo  dbodg  (Jodos) 9659900MOM39  domErMmyool  (dgoEobol)  Lagmdzgwros.
ym39wozg gu 099699600350  9b6530MHMdYOL 58  Lsdo  Igabogmwo  BodsMroIEgdols
06@9a6o300L,  Go3  m9bsdgdmgg  g3mgodo  FoMdmagbgwos  0bgm®dsiomwo
&996mMy0900L 258tmgqbgdols yocgdy, MoLss MEbm 96930l Bogdzwosbo 3mwbs gds@gds.
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Logem 20dbsBos ,536505050% BsdmMyse0dgdeos @b 933wg35Mms 5 xawa0,
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Educational project - for the development of STEM education at school

Darejan Margalitashvili, Doctor of Biology, Assistant professor, Iakob Gogebashvili
Telavi State University, Chemistry teacher of public school N°5 of Telavi
E-mail: daredjan.margalitashvili@tesau.edu.ge
Nino Vakelishvili, Doctor of Education, lakob Gogebashvili Telavi State University’s
Invited lecturer, teacher of mathematics of public school Ne5 of Telavi
E-mail: nino.vakelishvili@tesau.edu.ge

Global problems that concern humanity today are closely related to the results of
society's activities in the global environment.

The presented school project implemented in Public School Ne5 of Telavi is related to
the solution of the ecological problem, in particular, obtaining liquid biofuel from frying oils.
Biodiesel is an alternative, eco-friendly, carbon-neutral fuel.

Waste, used oils from public catering establishments - frying oils - are unsuitable for
reuse in food, as they undergo changes as a result of heat treatment. Food establishments dispose
them through sewage systems or other means, which contaminates the soil, and water and,
ultimately, has a negative impact on both the ecological condition of the environment and
human health.

The goal of the project implementation - students:

e Evaluate the role of creating technologies without waste in the sustainable
economic development of the country.

e Substantiate that the introduction of a circular economy will significantly benefit
the country and solve an important ecological problem.

After the implementation of the project, students were able to:

® Realize that the production of biodiesel is very convenient

e Implemented an experiment in the school laboratory to obtain biodiesel;

o Assess the role of creating new technologies in sustainable economic development.

¢ Use mathematical procedures and perform calculations.

e Record, arrange, process data and information and present information in different
forms.

e Substantiate that the introduction of a circular economy will solve the ecological
problems of the country.

Finally, after the completion of the project, the awareness of the students in terms
of reducing industrial waste was increased, the responsibility towards environmental
pollution grew, the students realized the importance of the circular economy model, that the
production of biodiesel is advantageous because, at this time, the country produces its
renewable alternative fuel and reduces its dependence on oil. They were able to record,
organize, process data and information, also present information in different forms, perform
mathematical calculations, they realized that by introducing a circular economy, it is possible
to solve an important ecological problem.
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Crossword puzzle as one of the effective means of increasing student motivation at a
mathematics lesson
Dodo Tkhelidze, PhD in Pedagogy, Mathematics teacher of the Kakutsa,
Cholokashvili Tbilisi N178 Public School, dtxelidze@gmail.com

Nino Nakhutsrishvili, Professor, lakob Gogebashvili Telavi State University,
n.nakhutsrishvili@gmail.com

In order to make learning fun and interesting, the teacher should use different
strategies during the lesson.

Changes are systematically taking place in the general education system aimed at
improving the educational process and results. For this very purpose, many activities and
tools have been used over the years to find innovative methods and tools. In this process,
the mutual exchange of teachers' experiences is rather valuable, which will help establish
interesting and effective approaches to teaching. As one of the innovative activities, we
present to you the creation of mathematical crossword puzzles and their use by integrating
them with various school subjects.

Crosswords, as an interactive learning tool (instrument), can be successfully used in
the educational and training process of a school mathematics course. By composing
crossword puzzles, students develop creative, critical thinking and social skills, which are
very important for their socialization and further development. In addition, compiling and
completing mathematical crosswords not only confirms and deepens knowledge in this
subject, but also helps to integrate interdisciplinary connections with mathematics, since
students receive interesting information from different school subjects (geography, history,
biology, chemistry and others). Such activities make the lesson interesting and productive
by increasing motivation and interest, increase student involvement in the process, and
also allow the teacher to conduct formative assessment

36OmlzmMH0, Hmamm3 dmbfogzegos 3m@035300l s850egdol gho-9Mmo 9539dE GO
L5dmoangds 850099530308 35339000

©MEM MOBY0dg, 256500900l MJBHMOO0, LLO3 Jogdmas Brwrmysdzowols
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sbfogergdgero, dixelidze@gmail.com

606 65bvy3MH0dz30m0, 3OHMRIMOO, 053Md FMQgd5d30ol LobErMdob MgEsgol
Lobgardfiogm Mbogg®dlodgdo, n.nakhutsrishvili@gmail.com
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Practical Hours in Chemistry

Ekaterine Bokuchava, Chemistry teacher of LEPL Tbilisi No 10 Public School

The paper of the conference refers to the advantage of teaching chemistry based on
the research. Experiments are of utmost importance in unlocking of the diverse skills of
schoolchildren and the development thereof. Motivation and involvement of
schoolchildren in class activities is very high. It can be proved by the number of researches
conducted within classroom. However, I think that planning and implementation of
experiments is quite laborious in classes with numerous pupils, although it is possible and
I frequently exercise this practice during teaching. It is also important to have ‘class’
notebook where the experiments will be listed and pupils will be able to record the results
of researches there. At this stage I and my pupils are attending to creating such collection.

My conference paper refers to this very matter. I am willing to exchange my working
process experiences with my colleagues, receive feedback from them and get familiar with
the papers of other speakers.

3605330390 50980 Jodosdo
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Debugging simple electronic circuits

Marina Miminoshvili, LEPL N4 public school of Poti city, leading teacher of physics and
computer technology, marinel361@gmail.com

With the digitization of the world, the importance of electronic devices in our daily
life is increasing day by day. I conducted an interesting lesson on electronic circuits, their
features, sequence and parallel connection using computer technologies in the subject JGF.
I used Power Point presentation software to explain the lesson. Students used the
Phet.colorado simulation effect to learn the principle of building an electrical circuit. The
Tinkercad program independently created "traffic light"; Compared to the traditional form
of teaching, the use of multimedia presentations frees up more time that can be used to
explain new material, test practical skills, student knowledge, and review material covered.
Using a virtual laboratory, students studied the assembly of circuits. It was concluded that
there are different types of power supply, lamps, parallel and series connection. The
students learned that the light emitting diode of the led lamp has two legs, the cathode (-)
and the anode (+), it is important to take this fact into account when assembling the circuit,
because if the current is supplied to the light emitting diode at the wrong poles, it will not
work. Light-emitting diodes are actively used as a light source due to their low energy
consumption, small size and fast switching, for example: Flash lights for phone and
cameras, economical lamps, large Screens, traffic lights...

With the Tinkercad program, it is possible to create electronic circuits and connect
them to the Arduino virtual board simulator. Using the Tinkercard program, they created
a circuit diagram and built a simple traffic light in the program using appropriate tools. It
was fun for them to work in this program. Accordingly, engagement was high. The use of
information and communication technologies in the field of education is already a widely
recognized and rapidly developing field.

My students prepare presentation materials, abstracts for other subjects and actively
use the computer in extracurricular activities. The computer is a powerful and very
convenient tool for solving many educational and non-educational tasks. This technique
increases the cognitive interest of students, because even those children who do not like
physics lessons become interested, which ultimately increases the effectiveness of learning.
Undoubtedly, the computer in school does not solve all problems, it remains only a
multifunctional technical means of teaching. No less important in the learning process are
modern pedagogical technologies and innovations that make it possible not only to "invest"
in each student with a certain stock of knowledge, but also, first of all, to create conditions
for the manifestation of students' cognitive activity.
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The Impact of Project-Based Learning on the Development of Students' Research Skills:
Analysis of Effectiveness and Application Perspectives

Marine Dgebuadze, PhD, Ilia State University, invited lecturer
marine dgebuadze@iliauni.edu.ge

The utilization of innovative technologies in modern education plays a crucial role in
enhancing learning effectiveness and achieving high outcomes. This is attributed to the
seamless integration of academic and professional education into a productive process of
preparing specialists, aligning with the paradigm of contemporary education. One of the
ways of employing innovative technologies is through research-based learning;
additionally, in recent years, increasing attention has been given to the utilization of the
'project method' in the educational process as an effective means of developing active
learning and research skills.

This study primarily focuses on examining the impact of project-based learning on
the development of students' research skills. The research goal is to investigate the role of
the research-based approach in shaping students' professional research skills.

Through the conducted research, the effectiveness of the integrated implementation
of the 'project method' and the 'research method' into the educational process has been
analyzed, considering various strategies, advantages, and challenges. This approach is
accompanied by a practical aspect, which serves as a stimulating tool for students to engage
in independent work and deepen their research activities within the framework of project-
based learning.

The study concludes that the effective utilization of project-based and research
methods together contributes to a more profound understanding of the educational
material, the development of critical thinking, and the enhancement of students' overall
research competencies.
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The best practice for teaching STEAM subjects_Inquiry-based teaching

Nino Saakashvili, Chemisty and biology teacher of public schools of Napareuli and
Pshaveli villages of Telavi municipality, e-mail: saakashvili.nino9@gmail.com

Important activities and ongoing projects of my many years of teaching practice will
be presented in the report. I would especially like to highlight the active use of inquiry-
based teaching elements. I bilive that I have a great experience of teaching in this format.
I got acquanted with this teaching strategy at the academic level in 2013-2014, while
participating in the Iliauni International project PROFILES, which together with
theoretical teaching, involved the introduction of various activities in the classroom. Then
there was the sharing of practice by Polish teacher during my visit to the Copernicus Center
in 2013, Iliauni conferences and workshops, national conferences held by the Teacher’s
House, Iliauni science picnics, Science on Stage 2017, Hungary, etc. Within the framework

of the mentioned events, I shared my experience with my colleagues and I also learned
about their successful practices.

I use inquiry-based teaching in both formal and non-formal education as a guardian
of the Young Discovery Club. At the beginning of the 2023-2024 academic year a STEAM
club was formed on the basis of the club, at the workshops of which the students carry out
various activities using the resources provided under the World Bank pilot program,
including Arduino. Students first test the planned projects on https://tinkercad.com/ and
then implement them practically.

A big challenge for me as a club guardian was to change the direction of the club.
However, I realized that in the light of the rapid development of technology, the existing
teaching resources and methods could no longer interest the students in teaching STEAM
subjects. Based on these needs and accountability to the donor organization, I started to
study, which I have never stopped at any point in my life. | am mastering basic
programming skills mainly through self-education, using various resources available on the
Internet and cooperation with colleagues.

AT the stage, the Napareuli Public School Club is working on the projects of the 2024
STEAM festival "Chkhirkedela - 2". We were the finalists of Chkhirkedela-1 of 2019-20
with the team of Pshaveli Public School. There is an interesting news in Chkhirkedela-2 -
the projects are open to STEAM themes, not differentiated according to subjects. The issues
are selected in such a way that several topics are covered. This allows the students to
perceive events holistically-to be able to perceive and understand them from the
perspective of different subjects. The researches are focused on solving current problems,
We selected 3 projects from the 10 offered: measurement of soil moisture using Arduino
and assembly of an automatic irrigation system; Making a burning tablet from eggshell; The
influence of external factors on the rate of photosynthesis. Students work on projects with
great interest and enthusiasm.
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How to implement inquiry-based learning?

Ketevan Gujejiani, National Palace of Pupil Youth, Mathematics Teacher,
keti.gujej@gmail.com

As a teacher of mathematics and IT, it is very important for me to use different
resources during teaching. Most often I use inquiry-based learning.

Inquiry-based learning is a method that encourages students to ask questions and
explore the real world. This gives students the opportunity to actively participate in the
learning process. There are different types of inquiry-based learning, and I mainly refer to
two of them:

1. A structured inquiry approach is a sequential process that helps students
learn to ask questions and investigate real-world problems.
2. A problem-based inquiry approach is a problem-solving approach. With this

type of approach, students are given real problem solving. This type of inquiry-based
learning is often used in math classes where students are asked to apply what they have
learned to solve a real-world problem.

For the past four years, we have been holding technology conferences in the National
Palace in December, within the CSEW, where children present their projects under my
guidance. Each project is the result of a problem-based inquiry approach. Of course,
participation is not mandatory, however, interest in research and solving current problems
becomes interesting for them.

Also, this year at the 77th Educational Research Conference, we presented the
projects of four students, where one of them won first place.

During the process, I have regular consultations with the students, we discuss the
results after the previous meeting, the obstacles and questions, I give the appropriate
instructions, share the material, develop the topic, and as a result of the conversation, we
reach the result that the student achieves himself, and I am only a listener.

They study Lua programming language (in Roblox Studio), as well as .net, algorithms,
bases... This process is adapted for different areas of programming.
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Teaching STEAM subjects through non-formal education

Tsisia Gurabanidze, Master, Deputy Director of Public School N7 of Telavi,
computer technology teacher, Email: tsisiagura@gmail.com

As a computer technology teacher, I am very keen to integrate my subject with other
subjects such as STEAM collaboration. For this, from 2021-2022, I will lead the work of the
STEAM club in the Telavi N7 public school. Our club was formed with the help of the
STEM direction club "Chkhirkedela" established within the framework of the "Science
Subjects Support Program" of the National Center for the Professional Development of
Teachers. As a club, we practice learning by doing, trying to integrate different subjects
into our work, such as natural sciences, art/music (ART) and mathematics. During the club
work, the student is not limited by time (unlike the classroom process) and can use the
knowledge, concepts or principles acquired here. It is already expanding according to the
Interests. When a child makes things with his hands, assembles robots, "smart boxes" using
sensors ", etc., better analyzes the processes than theoretically information. Also, it is very
important for students to start using digital technologies at school age, which is a necessary
skill for modern youth. As part of the club's work, we have created various interesting
electronic projects, such as a sound-responsive lamp, a traffic light, a smart car, an
ultrasonic sensor, a "smart stick", a cognitive board game and others. Students learn to work
with Arduino Uno microcontroller, write code, program requirements. Elementary and
basic level students are involved in the club with interest.

In the 2022-2023 school year, the idea of the "smart stick" that arose in our club
became a finalist in the robotics competition. A smart stick made of a distance sensor and
an Arduino Uno microcontroller, designed to improve movement for a disabled person,
was presented at the Robotics Symposium last May. The students got a great experience,
got to know the presentations of other winning teams, were awarded with symbolic gifts
and certificates. First of all, they were highly motivated, encouraged, and tackled STEAM
projects with more enthusiasm from the new academic year. And this year, the STEAM
project created by our club members, a board game, is again a finalist at the Robotics and
Electrical Engineering Symposium. At the conference report, we will present a detailed
description of our club's projects.
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Using Hand-Made Tools to Increase Student Motivation in Science Classes
Nino Modebadze, Professor, Iakob Gogebashvili Telavis State University,

nino.modebadze@tesau.edu.ge
Natia Gabashvili, Associate Professor, Iakob Gogebashvili Telavis State University,

natia.gabashvili@tesau.edu.ge

It is established that students’ motivation is defining factor for conducting creative and
effective lessons. On primary level of teaching simultaneously with cognitive development,
student’s motivation in connection with a subject to be studied and an activity quickly increases
and if teacher doesn’t use appropriate strategies and methods, motivation quickly decreases. To say
in another words for conducting successful and fruitful lesson maintaining students’ motivation has
great importance. It is especially important to maintain students' motivation in natural science
lessons, when the teacher, sometimes in order to teach complicated issues, has to refuse traditional
methods and instead offer non-standard activities, because these issues become more interesting,
fun and motivating for students.

In order to maintain the high motivation of students, doing practical activities in different
directions (physics, chemistry, geography, biology, astronomy) in schools is the best practice of
recent times; Making laboratory tools from household resources and waste and using them to
conduct experiments is particularly effective, which also has got additional benefits:

a) Activities corresponding to the recently established term in the teaching of natural science:
"cheap experiments", which provide for making interesting experiments with household waste, as
well as making hand-made tools and equipping the laboratory additionally;

b) Making tools by the students themselves and using it to show and demonstrate many times
various natural phenomena, the viewing and thorough study of which is not subject to "planning"
by the teacher, and it is possible to observe it only under natural conditions (eclipse of the Sun and
Moon, eruption of a volcano, modeling earthquakes and other natural phenomena);

c) Students full involvement in the lesson of natural studies which promotes their cognitive
development;

d) implementing the concept of learning by doing in the lessons, which also additionally increases
the motivation of the students and makes them interested in the subject to be studied;

e) Making handmade tools by students also develops their imagination and forms interdisciplinary
thinking;

f) Strengthening of inter-subject connections in natural science classes additionally encourages
teachers and students to support the concept of STEM direction, which has been considered as a
priority in the educational system in recent years, which also leads to raising the motivation of
students.

bgabs39m0 bgmlisfygmgdol gsdmyggbgds dmbgdolidg@yzgwrgdol g339000¢gdby
3mLY3gms ImGH035300L SUsFsMEGIS©

60bm 8mggdsdg, 3MMBILMEMO, 0530 3Mygd5d30¢0l LobgMdOL MYEs30L
Lobgardfiogm Mbogg®dlodg@o, nino.modebadze@tesau.edu.ge
65005 33059300, SLMEOMGOMEO 3OHMBILMOO, 053Md FMAJOSTZ30olL Lobgrrmdol
09530L Lobgedfoxnm Mboggdliodg@o, natia.gabashvili@tesau.edu.ge
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From the beginning through present, and into the future...

Maia Chachkhiani, Director of Alpana Public School of Tsageri Municipality, leading
teacher of mathematics, maiachachxiani@gmail.com

In the era of technology, the educational space, including schools, faces a significant
challenge in terms of implementing modern and innovative educational processes and
promoting the creation of a scientific environment. Addressing this challenge is reflected
in the need to introduce and implement STE(A)M education in schools. STE(A)M
education involves the integrated teaching of science, technology, engineering,
mathematics, and the arts. STEAM education promotes the development of technical
thinking, creative skills in students, which are important for their adaptation in the modern
world. The first important and successful steps have been taken. These steps are motivating
for the schools involved in these processes, and at the same time, they are an example for
other schools to implement and introduce STE(A)M education in their classrooms and
actively involve students in educational processes in this field.

This presentation represents the processes of my planning and implementation of
STE(A)M projects in the school to improve the quality of teaching of natural sciences,
engineering and technology (STEM). It highlights information about the construction of
educational STE(A)M projects and the creation of these projects using modern digital
technologies, computer programming, computer platform Tinkercad and participation in
various conferences-exhibitions, in order to popularize teaching with the innovative
methodology of "STE(A)M" Successes achieved from the beginning through present and
into the future...”

Keywords: STE(A)M education, STE(A)M projects, digital technologies, computer
programming, computer platform Tinkercad

3L5Hgolosb Mgdog s dmdsgamolisggb...

0505 BoBb060, LLOS (3539600L 3b03035¢0EYEOL LML sSE360L Loy sGM LzmeEol
©O0M9JAHMM0, 35009953030 odyzo60 Aoliogwrgdgero, maiachachxiani@gmail.com

&996mma0900L 93mgodo Loasbdsbsmrgdwm bogmag, dsm JmEMmoL b3MEdo
36003690m3560  go8mf3930L  §obsdg oL,  ®sbsdgMmzg s 0bmgzsgowmcdo
LogobdsbsmEgdEM 3MM39U900L 2oBbMM (309w dsLS s LETY3BOYMM Focgdml T9ddbols
b9 dgfymdol m3z3s5LsbOHObom. 53 2odmfg930L god3wsggds  Lbimegddo STE(A)M
39bsmEgdol IBYMHP30Ls S FOBLMOE0YEYBOL 59930 gdEMdSTo 0lobgds. STE(A)M
3obomgds  4eolbdmdl 993b09gM9d0,  3H9dbmwmyogdol,  0bgobgMooby,
om9d5¢030L, bgarmgbgdol 0b3gamoMgdme bfogergdsl. STEAM ULfogargds bgenls
MPgmdl  Imbfogeggddo  GgdbozmMo  sBOM3bgdol, 9dmddggdomo  bsMgdol
396300060905,  ©@s  36003bgerm3zsbos  omo  »obsdgdmzg  Lsdgsemdo

48


mailto:maiachachxiani@gmail.com
mailto:maiachachxiani@gmail.com

I LogBamsdmGobie bsdgsboghem 3mbggmgbgos 1 st International Scientific Conference

0bmgz530900 STEAM g56500¢0gd580 gL Innovations in STEAM Education
2024

5Q33EH0M900L>M30b. oINS 300390 360d3b9w™m3560 s HoMmBs@gdmwo
Bodoxgdo. gl bBsdoxgoo 93  3OMm3gLgddo BB 13MEgdOLIMZOL
359mGH030609090s s 53539 OML Bbgs B3Mmegdobsmzol dogowomol dodzgdo s
bOH30OL  50IZMGE0s JoBIbMOF0gEMb s IBYMHRMb  STE(A)M  gobsomengds
53056 13MmEgddo s 9JBHOIMOIE BRIOMMB Moz gqgoo  Lodsbdsbsmegderm
36Hm39L9dd0 58 0SMMYIGIO.

{obsdgdotyg 369D9b3o30s PotmBmo9gbls L5969l BHY3g ™
d93b09M9d900L, Lo0bgobO™ s GH9gdbmwmaom® (STEM) ULggmmgddo ULHosgzargdols
bsGobbol  25dxmd9gLbYdol  dodseroegdom, bgdls dogeH STE(A)M  36Hm9gd@gdols
©5293930L 5 4obbMM309gdol 3GOMELYOL 3mesdo. Logsbdsbsmergdewm STE(A)M
360M9d3Hgodol  3mbLEGHMMOMGdIOL s MsbsdgMH™M3g FOBROIO  F9gdbmemyoqdol,
303309GgOM0  3OHMYMF0MOOL,  3330vGIOo  3eoGRBm™ds Tinkercad -U
3odmygbgdom  STE(A)M 36Mmgd@gdol 89ddbols s Lbgoobbgs 3mbxag®mabios-
390053969030 dMbsfoergmdol sdbobggw 0bxm®dsgos,  “STE(A)M” obmgzsgom®o
3900mEMMy000 LFo3eqdol 3tm3mwsdobsool d0bbom domfigme  Fo6do@gdgdl
5L5HYoLOD WYIY s IMBs35¢ndo...
153396dm Lodyggdo:  STE(A)M  gobsomergds, STE(A)M  36Hm9d3Hgdo, 30i6wo
&996mma0900L, 3m33099EIOO 3OMYM5T0MGOOL, 30330993HYMHIO 3EOGHBMOMTS
Tinkercad.
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Informal Education

Tinatin Beridze, Mentor teacher of LEPL Giorgi Mtatsmindeli public school of Tadzrisi
village, Borjomi Municipaliy, tiberidze67@gmail.com

“Tell me and I will forget, show me and I may remember; involve me and I will
understand.”

/Confucius/

Informal education, in the form of club work, is not focused on the requirements of
the school curriculum, it is completely related to the student's interests and abilities. Club
work is the best way to learn by doing and discovering. That is why it isvery important to
conduct experiments, to learn by doing and discovering when learning science subjects.

When teaching science subjects, along with theoretical knowledge, the student
should develop the skills of research, application of knowledge in different situations, care
for the environment and other skills. They will not be able to deeply understand the
processes in the world if they do not observe, conduct experiments, collect data and analyze
it. At this stage, we are working on an international project within the framework of
cooperation with Ilia State University and the Copernicus Scientific Center. The research
topic of the project is corrosion.

For several years, I have formed a science club, which aims to involve students in
the work process with simple experiments and diverse activities, where they themselves
are researchers, authors of discoveries. All students find their place in our club. Teachers
of other subjects and parents are involved in the processes with great interest.

In the club, we worked on a number of topics, including sustainable development
goals, ,sustainable consumption and production which aims to ‘do more and better with
less“. We have created a number of necessary items by reusing second-hand items. The
main advantage is the reduction in the consumption of raw materials or resources, because
an existing item is processed.

In the course of the club's work, we try to use environmentally friendly materials,
for this purpose we have produced "ecological plasticine" that we use in various activities.
We also received eco-friendly glue and beads (I will present a description of all the activities
and photos of the progress during the presentation).

5M5x3MMA> MO0 356500¢gds

00650006 d9M0dg, LLO3 FoMmMA0 INSdobgeol LodbgemMdOL dmEx Mol
916030350GHgGHOL LB FHSAMOLOL Loy sOM Mol gbEHm®o Fobfogwgdgero,
tiberidze67@gmail.com
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The Role of Non-Formal Education in Fortifying STEM Learning

Natia Iasaghashvili, Leader Teacher, Subject Matter Expert, Master of Education
iasaghashvilinatia@gmail.com

In the age of technology, interest in STEAM education is growing more and more.
Teaching STEAM subjects provides students with the knowledge and skills they need to
thrive in a rapidly changing world and overcome complex challenges. That's why I decided
to create a club to promote STEAM education. The goal of the club is to develop creativity,
critical thinking, and problem-solving skills in students and make them innovators.

The work of the club includes several directions, which are: artificial intelligence,
robotics, coding (programming languages), electronics, engineering design, scientific
experiments, game development, digital music production (using software tools),
entrepreneurship, etc.

Within the club, students should create applications, interactive games, animations,
websites by integrating science, technology, engineering, art, and mathematics, and after
learning the engineering principles, they should create specific models and material
products.

It is important that the teachers of these areas of the club will be mainly students
who have completed specific courses and have the appropriate competencies. In the
framework of the club, it is planned to invite a speaker from various STEAM fields, organize
field visits to universities, laboratories, cooperate with them, and engage in other activities.

This club will strengthen STEM education.

5M5xMM 350 35650¢gds-STEAM 3¢mvgd0l Grgno s 3609369 mds

65305 05LsWsd30¢0, LB dMEBOLOL FMbO3035¢0EIBHOL WSdS JsDMgmol N1 s N2
Lox oM™ Bgmes, Bsmgdsolzol (odyzsbo dolfogwgdgero,

iasaghashvilinatia@gmail.com

0L,  39dbmmmy0g0bg MmMH09bGH0MGdIMw  g3mdsdo, STEAM  ULfsgergdols
90Mdq00 LYIEMBOM 9B 9B mo bgds. STEAM Ubosabgdol Lfogwgds
AbFo30990L 08 (3mbs-b5MgOL 5H30l, HMIgdoE LHOIRBI (3350 9dsELSTYsGMI0
3963000560530LM30L5 S MM odmf393900L L9350 JusFoMMGdsM. LHmGmg
5303™a 4500319303 9m, LM sdo STEAM 309930l Bodmyswrodgds, Mmdgrols dobsbo
dmbfo3wg9ddo 990mddggdommdol, 3M0EH03Mwo  sHOM369d0Ly s 3MMdMYIoL
39053M0L MbsMGdOL 49630156905 S B0 06MZOEMMJOS© BsTMYs0dYDSS. JEYdO
Loz ggdl  LeogsBMAL  83w03530900L  d94dbol  LHogengdsl,  3m©oMgdol
19gdobsEYPIL  (3OMAMITOMGdOL 9bgdo - Scratch, Python, JavaScript, CSS, HTML),
GOBOWWO 3003 JOoL oBsbL (UL/UXobs0bo), bgemmzbm®o 0b@gwgddols s
HMdMGH9Ibozol 3MOLL s bbg. dob 890y IMUHogwrggdl LsdsEgds d0gEgdsm,
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The role of non-formal education in the teaching-learning process

Ekaterine Gurgenashvili, Biology/Science teacher at Telavi N4 Public School named
after Merab Kostava, Gurgenashvili.ekater@teachers.gov.ge

The term non-formal education is used outside the national curriculum, which refers
to the development of various skills in students, such as: literacy, digital skills, creativity,
socio-cultural skills, which are important in life. This kind of education gives students the
opportunity to get to know the information they want, to research topics that interest
them, to plan and implement interesting and creative activities with their friends.

According to Article 2 of the the national curriculum, the school should ensure the
identification and support of the student's interests and inclinations at the basic level, the
best possibility of which is provided by the various activities built into the process of non-
formal education. Non-formal education provides an opportunity to apply and use
knowledge in practice. This form of teaching is more flexible, fun, adapted to students,
interactive, which helps to increase students' motivation.

One of the excellent means of informal education is club work, which has been a
constant part of my pedagogical practice since 2016. I founded "Eco Club" at school, and
later "Discoverers’ Club" which is already raising the third generation.

In the 2018-2019 academic year, the members of the "Discoverers' Club", who already
had experience, took the initiative and started active cooperation with first-grade students.
With my help, they planned and implemented various research, cognitive, environmental
activities together with their parents. As an example, I will reference the scientific picnic
in the beautiful forest of Shuamta, which was mentored by 4 students of the club. Together
with 29 students of the first grade and their parents, they organized an interesting science
show. The former first grade students are now the initiators themselves and conduct simple
and fun research activities in groups of 5-6 year olds from different kindergartens in Telavi.

I would also like to mention the eco-play "Forest Tale" that I made with the help of
the students of the “Discoverers’ Club”. Together with the students of the club, I wrote the
script of the play, together we prepared the banner, invitations, program, props, and on
September 21 of the 2022-2023 academic year, we organized the premiere of the play in
the yard of the King Erekle’s House Museum.

Students' success depends on their strengths, we have to be able to find their interests
to help develop their skills. Such activities give the teacher the opportunity to make the
learning process flexible, adapted to the interests and aspirations of the students, so that the
students themselves can be active learners and creative.
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Significance of Science in Early and Preschool Education

Naira Tarugashvili, Manager, N7 Kindergarten of Telavi city; Special teacher, Public
College Fanaskerteli, paradashvili20@gmail.com

Science - determines the development of learning skills and fostering positive
attitudes towards education. Science is more than knowledge and information; it is a
process of research and discovery. Scientific inquiry is a rich context for a child to use and
develop important skills such as teamwork, motor skills, language, mathematical reasoning,
etc.

The selection of material should not be directly related to the learning objectives of
scientific activities. In general, to organize a science center in a kindergarten setting, the
program offers educators to collect pebbles, seashells, bird feathers, butterfly wings
gradually. Additionally, there should be provided a space for keeping various tools in group
such magnets, magnifying glasses, colored lenses, etc.

Along with the planned activities, daily interactions should aim to both support and
assess children's scientific knowledge and skills, drawing conclusions based on a series of
observations and experiences. Encouraging research and discovery fosters the development
of cognitive skills, particularly higher-order thinking abilities.

The resources currently available in the kindergarten enable us to engage children in
various activities, fostering both teamwork and individual exploration. Research,
particularly through discovery-based learning, is instrumental in children's development.
For instance, the photo-material showcased here serves as evidence of the ongoing age-
appropriate activities undertaken in the kindergarten.

For children aged 2-3 years, we focus on introducing domestic birds through
observation, discussing their characteristics, and exploring their feeding habits.
Additionally, we delve into simple egg studies.

For children aged 3-4 years, we explore the topic of rainy days, focusing on how rain
is formed and discussing the role of clouds in holding water droplets.

For children aged 4-5 years, we address the importance of hygiene and explore the
concept of bacteria growth and reproduction. Additionally, we delve into the theme of
spring, focusing on observing flowers and other living organisms.

For children aged 5-6 years - professions, builder, observation on building materials.
Cook - observing the mass obtained as a result of mixing baking soda and vinegar.
Dough - how a solid material is obtained from a liquid material.

Conclusion
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This presentation underscores the development of curiosity, research skills, and
creativity in an age-appropriate preschool setting through science.
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Research on Education Accessibility for Students with Disabilities / Special Education
Needs - Key Findings and Recommendations

Shorena Dzamukashvili, Associate professor, Iakob Gogebashvili Telavi State University,
s.dzamukashvili@tesau.edu.ge
Maka Kochauri, Doctor of Education, Iakob Gogebashvili Telavi State University,

maka.kochauri@tesau.edu.ge

Accessibility to education for students with disabilities/special education needs,
creating inclusive environment and considering the needs in the teaching process is an
important challenge at higher education level. In the research project "Teachers in Support
of Inclusive Education" (grant project funded by Shota Rustaveli National Science
Foundation of Georgia. Grant No. FR-21-3869.2021-2024), the aim of which was to
investigate the ways of improving the quality of inclusive education in Georgia, one of the
most important tasks was to assess the environment inclusiveness in state universities: the
accessibility of the physical, informational and learning environment for students with
disabilities/special education needs, the attitudes of academic and administrative staff
towards inclusive education. Four state universities were involved in this study. In this
paper, we present the findings and conclusions of the research conducted at Iacob
Gogebashvili Telavi State University. University academic/administrative staff participated
in the research.

The target group of the research consisted of:

¢ Head/Deputy Head of Administration;

e Dean/Deputy Dean of two faculties;

e Head/ Deputy Head of Study Process Management Service of the University;

e Head /Deputy Head of the Quality Assurance Service of the University;

¢ Head of the Department of Educational Sciences or Head of 300 Credit Education

program.
Research Methodology - qualitative and quantitative research tools: survey, in-depth

interview, focus group discussion. The survey was conducted through pre-prepared close-
ended questions, and open-ended questions were prepared for the interview.

Based on the qualitative analysis of the collected data, several important findings and
conclusions have been highlighted:

e There are no students with disabilities/ special education needs, nor employees with
disabilities in the university;

e Deans of the faculties and heads of the programs do not have the experience in teaching
students with disabilities/special education needs or interacting with employees with
disabilities;

e Deans and the heads of the programs consider that the university has created a
supportive environment for students with disabilities/special education needs, which is
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reflected in the adaptive environment that has been created. The university follows the
requirements of the authorization standards.

Respondents mention the need for financial support in order to mobilize resources (eg.:
braille textbooks, setting up an adaptive center);

Teacher training program involves 6 courses related to inclusive education;
Respondents (from the Faculty of Education Sciences) have participated in trainings in
inclusive education. They have willingness and realistic attitude, if they have students
with disabilities, they will teach them accordingly;

They believe that they are focused on each student, especially to non-Georgian
speaking students;

The academic staff believe that there is adaptive environment for students with
disabilities/special education needs at the faculties, and during the study process, in
general, any student is supported and cooperated in various ways;

The awareness of the respondents on the topic related to inclusive education differs
from the respondents of the Faculty of Education Sciences, although they also express
willingness to properly teach the students with disabilities, they evaluate situation
realistically and admit that despite the fact that the university periodically conducts
trainings related to the implementation of inclusive education they still feel the need
for retraining;

Respondents admit that they have not thought about getting prepared for teaching a
student with a disability/special education needs;

They note that the presence of the center/specialists in the university would be great
support in teaching students with disabilities/special education needs.

Based on the research results, we developed the following recommendations:

Conducting trainings in inclusive education to academic/administrative staff of the
university will be an important step taken forward;

Organizing informational meetings, conducting seminars in order to raise awareness;
identifying students with special education needs;

Creating inclusive education center at the university, which will be equipped with
appropriate resources (equipment, materials);

Modifying the syllabi, in particular, including cases of teaching and assessing students
with special education needs in the syllabi;

Finding grants and implementing projects; implementing international practices in the
development of inclusive education at the university.
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Promotion of the argumentative reasoning skills development in V-VI grade students in
natural science classes

Nino Kitesashvili, Master of Education, Head teacher of primary level of Gurjaani

public school 4 ninogitesal 80@gmail.com
Nana Nibladze, Doctor of Biological Sciences, Biology Mentor Teacher of Gurjaani
Public School 4 nananibladze441@gmail.com
Natela Bagatrishvili, Doctor of Education, Associate Professor of Iakob Gogebashvili
Telavi State University, natia.bagatrishvili@tesau.edu.ge

The subject of our research was promoting the development of reasoning and

argumentation skills in natural science classes in the 6th grade of Gurjaani public school 4
The main objectives of the study

1. Facilitating the formation of high thinking skills, argumentative reasoning skills in
written and oral speech in the process of teaching natural sciences as determined by the
national curriculum;

2. Identifying the causes of the problem, specific solutions and strategies, which in
turn will affect the quality of the educational process.

Tools used for data collection:

1. Questionnaire for surveying teachers of class subjects;

2. Questions to guide in-depth, semi-structured interviews with classroom subject
teachers;

3. Pre-and post-test for diagnostic assessment of students

Interventions

1. Research teaching;

2. mmm strategy;

3. Video analysis;

We used intervention-research teaching as a non-formal education method

Results: Of the three interventions - research teaching, video analysis, mmm strategy
- we got the best results by observing the dynamics during the first and second
intervention. Students found it much easier to discuss their experiences. In the case of video
analysis, we think that the good result was due to the use of visual resources, students
performed these types of tasks with the highest motivation. As for the MMM strategy, the
most difficult thing for the students to do was to separate evidence and reasoning according
to the theoretical statement. However, all three interventions provided significant
improvements in dynamics.

Conclusion: The development of critical thinking and argumentative reasoning skills
at the primary level of education is significantly facilitated by the diverse activities,
strategies and methods implemented in the teaching of natural science.
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Identification of effective methods in teaching natural science subjects

Anna Tsulaia, Second public school of sachino community of tsalenjikha municipality,
Doctor of biology, leading teacher of biology and Natural Sciences
e-mail: annatsulaia85@gmail.com

Problem selection (identification)
I started working at school in 2019. The first objection, which was especially noteworthy,
was the low interest of the students towards natural science subjects. I considered this
situation as a personal challenge as a scientist, I began to study and understand the reasons
for the decline in interest and search for ways to correct the situation.
Probable causes of the problem
Causes a decline in interest in natural science subjects:

> Reduction of natural science institutions across the country, and, consequently, the
unpopularity of subjects for entrants;
Uniform, monotonous learning and teaching of subjects;
Lack of laboratories and research;
Fear of subject difficulty;
Feeling of disinterest in the subject;
Lack of Visible Learning Resources;

YVVYVYVYVY

Lack of competition in the classroom due to lack of students (1-2 students), which
impairs motivation to learn;

> "Sorting" things of primary importance and secondary importance;
The school where I work belongs to a small contingent, the number of students at the basic
level varies from 1-4 students per class. In such conditions, it is not possible to work in
groups and pairs, and also to process large volumes of material within the framework of
one lesson. Along with this, in classes with one child (especially for boys), the motivation
to learn is low, due to the lack of competition.
In order to correct the decline in interest in natural science subjects, I planned and
implemented a variety of activities in the framework of the educational process, in which
I united the students of different classes,then offered the students to evaluate the activities
carried out and name what was interesting and important for them.
Main findings of the study

> Students mostly positively evaluated the proposed teaching methods;

> The students stressed that the proposed methods are interesting for them, facilitate
group work (which I believe is important in the conditions of a small-contingent
school), help to better understand and understand new material, contain novelty,
are memorable, allow to combine knowledge with other knowledge.

> In the future, students would like to participate in hiking and excursions, conduct
surveys in the community, work on schemes and conduct experiments.

> T believe that the interventions I have planned and conducted have aroused the
interest of the students in natural sciences.
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STEM education and food technology

Lali Elanidze, Doctor of Food Technology, Associative Professor at Iakob Gogebashvili
Telavi State University, E-mail: lali.elanidze@tesau.edu.ge

The technological progress of the 21st century demands a qualitatively different
level of qualification for specialists in food technology, and the modern teaching model -
STEM education qualifies these demands.

STEM education involves teaching different subjects not in isolation, but in a
sequence manner, this will allow the student to see the connection between these subjects.
Most importantly, They can perceive the possibility of applying them in practice[1].

STEM education allows a food technology student to model the technological
process, create recipes, participate in experiments, draw conclusions independently, and
not depend to a large extent on theoretical education or lectures. The student should be
ready for new challenges, including acquiring new skills related to developing and
managing various algorithms, or machines.

The student greatly engages during the lectures, when demonstration method is used
based on nutrition science. In this type of educational process, even the passive student can
be turned into an active participant.

First of all, it is worth mentioning that students already have information about food
products and they know the ingredients to make a food product. This makes it much easier
for the lecturer to communicate with students. Also important is the fact that today there
is quite a lot of interest from society about the relationship between food and health [2,3].
Using activities with the demonstration method related to food products (facilitating the
process of the lecture) and involving students in these processes makes the learning process
not only interesting but also useful and relevant.

At the end of the demonstration, students are allowed to taste the products used in
the demonstration. It is a fact that people love to eat, and the student eats with pleasure the
product, that he prepared.

Conducting the educational process of food science disciplines using the
demonstration method is important not only for the promotion of STEM learning but also
for the food industry. Taking into account the expected results, students' awareness will be
raised, and flexibility, critical, and practice-oriented thinking will develop.

Food industry enterprises no longer need just technologists-engineers, they are
looking for creative people with management skills and flexible thinking.

The second cornerstone of STEM is the student's scientific-practical work in a
project-based approach. This makes it possible to prepare and implement a project of an
internship in a food industry enterprise, which helps the student gain experience that is
the closest to the future profession. At the same time, they work on complex technological
projects in a team-based manner, which allows them to develop flexible skills.

STEM education will help students to be employed as a qualified specialists in food
industry companies immediately after graduation.
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Currently, STEM specialists are the most in-demand specialists in the global labor
market. According to analysts of the US Bureau of Labor Statistics, the need for STEM
personnel will exceed other specialties by 76% in the next ten years [4]

Among the prospects for the development of STEM education, there are three main
directions: personalization of education, focusing on project-oriented thinking and
teamwork, and blended learning format [5]

In the long term, STEM education should not only be in universities. School
educational programs should be built on this principle and their teaching should start from
an early years. It will contribute to the establishment of a unified educational system,
increasing the efficiency of the education system as a whole and increasing the
competitiveness of science and industry in the world market.
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Study of Some Beneficial Bacteria and Fungi in Dambalkhacho
Natalia Prangishvili, Ph.D., leading chemistry teacher of the 63rd and 128th public

schools, P. Melikishvili Institute of Physical and Organic Chemistry, R. Agladze Institute
of Inorganic Chemistry and Electrochemistry, Member of Association of Professional

Chemists, natali.prangishvili@gmail.com

Dambalkhacho is a unique element of Pshauri life and culture. It is a variety of soft,
moldy cheeses that have been made in the mountains since ancient times. Its history spans
two centuries, and it is assumed that long before the 1800s, it must have been widely spread
in Georgia, particularly in Pshavi. Dambalkhacho is a secondary product of milk processing
used as a new, independent product. No mechanical means and modern technologies are
involved in its production. Today Dambalkhacho is prepared in two ways: as primary -
from skimmed milk and as secondary - from curd left over from butter churning.

In 2014, the Georgian National Agency for the Protection of Cultural Heritage
recognized the technology and culture of Dambalkhacho as a monument of intangible
cultural heritage. The research results have confirmed that the technology of making
Dambalkhacho has no analogs. The biochemical composition of Dambalkhacho mold has
already been partially investigated. It has been established that the excessive content of
cephalin, lecithin, and other groups of lyctids prevents cholesterol accumulation in the
blood vessels. In addition, the Dambalkhacho has many other healing properties.

We have researched and studied the biochemical composition of Dambalkhacho and
discussed in detail the importance of its constituent chemicals for the organism.

The purpose of our research is to popularize the lame curd and to search for pleasant
and valuable ways to avoid some serious diseases. In our presentation, we present the
possible effects of the biochemical composition of Dambalkhacho on the body.
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Parental age-related aneuploidy in preimplantation embryos

Turkiashvili Tinatin, I. Zhordania Medical Center, Master of Science in Applied

Genetics, Embryologist, Tinatinturkiashvili@gmail.com

In vitro fertilization is a process of gamete fusion under artificial conditions in the
laboratory, involving multi-step and complex procedures. Over 8 million babies have been
born worldwide using in vitro fertilization, and the field responds to contemporary
challenges and perspectives. This modern approach to infertility treatment integrates
almost all areas of natural science. One of the challenges in the natural sciences is
aneuploidy in in vitro fertilization.

Most of the aneuploid embryos do not implant in the uterus, leading to spontaneous
abortions or stillbirths. Pre-implantation genetic testing for aneuploidy involves assessing
the chromosomal status of embryos obtained through in vitro fertilization. Human embryos
exhibit a high degree of aneuploidy, which increases with maternal age. Therefore, genetic
testing and the selection of normal embryos are important before embryo transfer.

The aim of the study was to perform 91 in vitro cycles at the "Zhordania Clinic,"
during which 342 embryos underwent PGT-A testing. Embryos were divided into groups
based on the age of the mother and father, and the influence of parental age on the degree
of aneuploidy was evaluated. Aneuploidy can manifest as monosomy, trisomy, mosaicism,
or multiple chromosomal abnormalities. The embryos in the study were grouped
accordingly. The relationship between maternal age and the incidence of specific
aneuploidies was determined."

Previous research shows that the most common aneuploidies are disorders involving
chromosomes 15, 16, 21, 22, and X, typically resulting from meiotic errors in the oocyte.
The frequency of damage to each chromosome was determined through PGT-A diagnosis.
By observing the higher frequency of damage to chromosomes 15, 16, 21, 22, and X, we
speculated whether aneuploidy was primarily caused by maternal factors or other
influences.

According to the results obtained, the incidence of aneuploidy increased with
advancing maternal age, with no significant difference found concerning paternal age.
Evaluation of the damage to each chromosome revealed that the X and 16th chromosomes
were most frequently associated with aneuploidy, while Group A chromosomes exhibited
a high level of damage. Among various forms of aneuploidy, embryos in the monosomic
group tended to be associated with an older average maternal age.

Based on these findings, it can be concluded that the degree of aneuploidy correlates
with maternal age. The etiology of aneuploidy may originate from the egg, as evidenced by
the frequent damage to the X and 16th chromosomes. However, despite most participating
mothers being young and healthy, it is evident that both age and other factors contribute
to aneuploidy. Furthermore, chromosomes whose damage is unrelated to meiotic errors in
the egg were distinguished by their high damage quality.
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Aboriginal grape variety "Akhmet Red"

Shalva Batiashvili, Doctoral student, Doctoral program - Food Technology, lakob
Gogebashvili Telavi State University, shalva.batiashvili@tesau.edu.ge

Due to the fact that the existing grape variety, Akhmet Red, has been forgotten and
is not used as a wine variety today, we decided to study the existing variety, its agricultural
technological aspects, as well as by making different categories of wine, to determine the
desired potential for the variety, in the wine direction.

There is no scientific research on the existing breed, due to the lack of information
about it, it was forgotten and actually came to the brink of extinction. We are no longer an
existing breed in the Akhmet region.

Therefore, we set the goal of studying this variety and promoting its return to its
original territory. Soil-climatic factors, agrobiology, resistance to diseases, winemaking
potential should be studied.
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