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The conference was held within the framework of the Innovation, Inclusion and Quality
Project — Georgia (I12Q, World Bank), which is implemented by the Ministry of
Education, Science and Youth of Georgia and funded by the World Bank.

Conference abstracts are presented in the following areas:

e Best Practices in STEAM Education -

Inquiry-Based Learning;

Teaching Oriented toward Long-Term Learning Goals;

The Use of Technology in the Teaching and Learning Process;
Non-Formal Education;

Inclusive Education;

Education for Sustainable Development;

vV V.V V VYV V

o Research on Pedagogical Practices and Educational Needs.
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Al in Education: Fostering Inclusive and Effective Learning through

Emerging Technologies
Prof. Dr. Silvija Markic, Ludwig-Maximilians-University of Munich, Germany,
Email: s.markic@cup.lmu.de

Abstract

Al in Education: Fostering Inclusive and Effective Learning through Emerging
Technologies Silvija Markic, Chemistry Education, Ludwig Maximilian University of
Munich, Germany This talk presents current research on the use of artificial intelligence
(AI) in educational contexts, focusing on two main areas. First, it explores how students
interact with Al tools, their attitudes toward these technologies, and the influence on their
academic performance. It then shows how Al can support diverse learners in inclusive
learning environments. A further focus is teacher readiness as a key factor for successful
implementation. The talk therefore also presents findings on the attitudes and pedagogical
content knowledge (PCK) of prospective chemistry teachers regarding the integration of
Al particularly in inclusive settings. Finally, the talk illustrates how, building on these
findings, Al-based learning media are being developed to support differentiated instruction
and promote meaningful learning experiences for all learners.

Keywords: Artificial Intelligence in Education, Inclusion / Diverse Learners, Teacher
Education (PCK)

Action Research

Rachel Mamlok-Naaman - Senior scientist at the Weizmann Institute of Science,
Department of Science Teaching, Member of the chemistry group and the Professional
Learning Communities (PLC) leading team, Chair of the DivCEd EuCheMS, IUPAC
Titular member of the Committee on Chemical Education, Executive member of the
ITUPAC Gender Gap Committee, rachel.mamlok@weizmann.ac.il

Abstract

Action research is defined as using research activities to develop concrete societal
practices. Action research understands the change of practice as being already a central aim of
the research process itself, and it also seeks to contribute to the professional development of all
participants in the particular field of study. Even though (or maybe even because) action
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research has a long history in the literature, there is a wide variety of interpretations of it. These
range all the way from research supportive, via interactive, to emancipatory approaches. There
is also a broad range of objectives covering both improving professional environments and
generating results of general interest. This paper explores the spectrum of justifications given
for action research with a specific focus on science education. Two completely different
examples of action research selected from Israel and Germany help illustrate the diversity of
the topic.

Comparison of these two projects is embedded in a theoretical framework which
categorizes the different action research modes and contemplates teachers’ professional
development. The aim of this paper is to reflect upon the common potential inherent in differing
forms of action research on science education, including the aspect of professional
development among teachers.

Escaping traditional pedagogy: Empirical evidence from chemistry escape
rooms
Shelley Rap, PhD, Weizmann Institute of Science, shelley.rap@weizmann.ac.il

Abstract

Escape rooms (EsRms) are structured games in which participants are placed in a themed
environment and must identify clues, solve a sequence of puzzles, and interpret codes in order to
exit within a predetermined time frame. The limited duration maintains participants’ engagement,
promotes the distribution of tasks, and necessitates clear communication as they address a
succession of challenges (Veldkamp et al., 2021). Over the past decade, we have designed and
implemented EsRms for high school students, establishing them as innovative tools for enhancing
science learning through playful, interactive experiences (Haimovich et al., 2022; Peleg et al., 2019;
Yayon et al.,, 2019; 2023). Building on this foundation, the present study investigates the role of
Chemical Escape Rooms (ChEsRms) in advancing the teaching of nanotechnology. While
recreational EsRms rely on puzzles to foster teamwork and problem-solving, educational EsRms
adapt this structure to support active learning and game-based pedagogy.

In this research, a hybrid ChEsRm was created that integrates both physical and digital
challenges, supported by a chatbot interface, all centered on nanoscale science. The study examined
how engaging in this activity influenced learners’ scientific reasoning, conceptual understanding,
and appreciation of nanotechnology’s relevance in everyday life. A mixed-methods approach was
adopted, primarily through pre- and post-activity questionnaires.

Results show that students developed stronger connections between familiar phenomena
and core nanoscience principles after participating in the ChEsRm. They also demonstrated
improved comprehension of the distinctive properties of nanomaterials. These learning gains were
especially evident among students with prior chemistry knowledge.

Overall, the findings highlight the promise of ChEsRms not only as summative enrichment
activities but also as effective platforms for introducing new scientific concepts. By embedding
complex content in an engaging, puzzle-based framework, ChEsRms can support both deeper
understanding and greater motivation in science education.


mailto:shelley.rap@weizmann.ac.il

1T bsgoms8meolbe bsdgboghm 3mbrgmgbgos 2nd International Scientific Conference

0bmgs30900 STEAM g56500¢0gds80 0gLbon Innovations in STEAM Education
2025

Implementation of the international project “STEM Concept for the
Development of Teacher Education Programs” in Georgia

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

The article examines the necessity of implementing the STEM approach and the
practical challenges of introducing it in formal education, based on a comparative analysis
of international experience and the realities of Georgia. International practice shows that
integrated STEM instruction strengthens students’ critical thinking, research, and
engineering skills; supports learning grounded in real-world contexts; and ensures the
preparation of qualified personnel for the labor market. In Georgia, STEM activities are
mainly carried out in non-formal education, which results in the participation of only a
small portion of students.

In response to these challenges, the STEM-UPD project was implemented through
a partnership between Iakob Gogebashvili Telavi State University and Akaki Tsereteli State
University. The aim of the project is to embed the STEM approach into the curriculum,
provide professional development for teachers, establish a network of STEM laboratories,
and introduce practical STEM learning in formal education. Within the framework of the
project, new university-level STEM courses were developed, approximately 160 in-service
and pre-service teachers were trained through a 30-hour module, and 22 pilot schools were
equipped with STEAM kits and laboratories.

The planned and implemented STEM scenarios, methodological frameworks, and

the practice of “STEM Days” significantly facilitated the integration of interdisciplinary,
project-based learning into the instructional process. The STEAM kits (“Ecoengineering,”
“Animascope,” “Nototron,” “Neuroengineering,” and “Weather Station”) support the
practical application of theoretical knowledge, the development of multidisciplinary skills,
and a strong alignment with the objectives of the national curriculum.
The article shows that the successful implementation of the STEM approach requires
continuous professional support for teachers, a stronger role for universities, and systemic
changes at the school level. The STEM-UPD project represents an important step toward
institutionalizing STEM education in Georgia.

Keywords:
STEM-UPD project; teacher professional development; STEM approach in formal
education
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Organizing STEM Teaching and Essential Learning Resources for Schools

Mamuli Buchukhishvili, Akaki Tsereteli State University, Professor, Dean of the Faculty of
Pedagogy, Mamuli.buchukhishvili@atsu.edu.ge

Abstract

Innovation and the need for its practical application have become inseparable from
modern life and technological development. As a result, educational researchers have
begun exploring new teaching approaches, laying the foundation for STEM pedagogy, the
core idea of which is to shift the learning paradigm from an early age, so that a desire for
continuous (lifelong) learning becomes essential for students.

The STEM learning process goes beyond theoretical knowledge found in textbooks, and
it is crucial to develop practical, creative, logical, analytical, research-based, and applied
skills. These skills aim to foster deep thinking, analytical ability, and creative reasoning in
students.

What is the teacher’s role in teaching STEM disciplines? Clearly, the teacher is a central
figure. The success of STEM education depends greatly on the teacher’s qualifications and
skills, those that provide students with in-depth knowledge, motivate them to learn, and
arouse their interest in these disciplines.

To successfully implement STEM education in schools, appropriate technological
resources and an innovative vision of the learning process are essential. It is also important
to integrate STEM education into teacher training programs, emphasizing the inclusion of
technology and engineering components, along with the practical application of findings
from modern research.

The practical implementation of these initiatives took place in 10 pilot schools in the
Imereti region, within the joint grant project titled “STEM Concept for the Development
of Teacher Training Educational University Programs” of the Competitive Innovation Fund
(CIF), LEPL Iakob Gogebashvili Telavi State University, LEPL Akaki Tsereteli State
University, the Copernicus Science Center, and LLC “STEAMit”.
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Drawing as a Pedagogical Tool in Primary STEAM Education

Ekaterine Slovinsky, Associate Professor, Ilia State University,
Ekaterine.slovinsky@iliauni.edu.ge

Abstract

Supporting students’ deep conceptual understanding of science remains a
fundamental goal of STEAM education, especially at the primary level. Findings from
multiple studies confirm that incorporating drawing within inquiry-based instruction can
effectively support the advancement of students’ scientific understanding.

This presentation emphasizes the theoretical foundation that integrates Inquiry-
Based Science Education (IBSE) and Dual Coding Theory. IBSE positions learning as an
exploratory process in which students observe, question, and construct explanations based
on evidence and representation. Within this framework, drawing becomes an essential part
of the inquiry cycle, allowing learners to visualize phenomena, test ideas, and communicate
their findings. Dual Coding Theory complements this by explaining how the combination
of verbal and visual representations deepens conceptual understanding and makes thinking
visible. In this context, the drawing serves both as a powerful tool for thinking and as an
Art of creative communication.

Building on these perspectives, a design research approach was applied to
investigate the role of drawing in two elementary classroom contexts in Georgia,
specifically in fourth-grade science classes: (1) mainstream Georgian-speaking classrooms
and (2) classrooms where most learners are Azerbaijani-speaking non-native speakers of
Georgian. Two design research studies were conducted within the ISU pre-service teacher
education program as part of master’s theses during the 2024-2025 academic year. During
the implementation phase, students’ drawings were collected and analyzed as artifacts of
learning, with a focus on their role in inquiry processes, their ability to reveal conceptual
understandings and misconceptions, and their contribution to communication across
language barriers. The presentation will share selected findings from these design research
studies.

The presentation will conclude with implications for integrating drawing into pre-
service teacher preparation courses, outlining how future teachers can be equipped to use
it as a pedagogical tool for inquiry, creativity, and conceptual learning in STEAM
education.

Keywords: STEAM education, drawing, IBSE, Dual Coding Theory
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Research on Attitudes Toward the Implementation of the STEM Approach
in General Education Schools of Georgia

Nino Modebadze, Professor at Iakob Gogebashvili Telavi State University,
nino.modebadze@tesau.edu.ge
Ana Gigauri, Associate Professor at lakob Gogebashvili Telavi State University
ana.gigauri@tesau.edu.ge

Natela Baratrishvili, Associate Professor at Iakob Gogebashvili Telavi State University
natia.bagatrishvili@tesau.edu.ge

Maka Sidamonidze, Assistant Professor at Iakob Gogebashvili Telavi State University,
maka.sidamonidze@tesau.edu.ge

Abstract

Students' interest and motivation toward natural science subjects are alarmingly low.
Consequently, there is a shortage of qualified professionals in careers related to these
disciplines. The STEM approach is still a novelty for many countries around the world, yet
numerous successful practices already exist. A vivid example is the Copernicus Science Centre
in Poland, which has developed a special training program for science teachers. Within the
framework of this program, teachers are introduced to methodologies for conducting
experiments during lessons and applying interactive teaching techniques.

The Faculty of Education and Humanities at lakob Gogebashvili Telavi State
University has planned the professional retraining of STEM subject teachers. On the one hand,
this initiative serves as a factor contributing to the improvement of teaching and learning
quality in schools, and on the other hand, it facilitates the effective implementation of
integrated practice for pre-service teachers.

The implementation of the set strategy was facilitated within the framework of the
project funded by the program ‘Innovations, Inclusivity, and Quality 12Q (CIF)’, titled ‘STEM
Concept for the Development of Educational University Programs of Teacher Training’. This
project was carried out by lakob Gogebashvili Telavi State University (Georgia) in
collaboration with Akaki Tsereteli State University (Georgia). The project partners include
STEAMIt Ltd. (Georgia) and the Copernicus Science Centre (Warsaw, Poland).

With the support of each university, a network of STEM clubs has been established in
schools, coordinated by the STEM laboratories set up on university campuses.

In order to effectively plan and implement the project activities, an initial assessment
was conducted to examine the readiness of pilot schools for the implementation of the STEM
approach from human, methodological, and material perspectives. Within this framework, both
quantitative and qualitative research was carried out involving in-service and pre-service
teachers as well as school principals. It should be emphasized from the outset that the findings
of these studies confirmed our assumption about the necessity of introducing the STEM
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approach in schools, as a fundamental step toward enhancing students’ interest in natural
sciences.

The study had a panel character and employed both quantitative and qualitative
methods, incorporating pre- and post-research phases. The findings revealed the attitudes of
school principals, pre-service, and in-service teachers regarding the necessity of implementing
the STEM approach in formal education.
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A Model of a STEM Lesson for Basic Education Level — "STEM Traffic Light"

Darejan Margalitashvili, Ph.D. in Biology, Assistant Professor at Telavi State University named
after Iakob Gogebashvili; Chemistry Teacher at Telavi Public School N¢5.
daredjan.margalitashvili@tesau.edu.ge

Magda Davitashvili, Ph.D. in Biological Sciences, Professor at Telavi State University named after
Iakob Gogebashvili, magda.davitashvili@tesau.edu.ge
Nino Vakelishvili, Doctor of Education, Visiting Lecturer at Telavi State University named after
Iakob Gogebashvili; Mathematics Teacher at Telavi Public School Ne5,
nino.vakelishvili@tesau.edu.ge
Lali Chachkhiani, Physics Teacher at Telavi Public School Ne5, lalichachkhiani@gmail.com

Abstract

This paper presents a specific STEM lesson model entitled "STEM Traffic Light,"
developed for students at the basic education level. The lesson integrates various subject
components within a real, technology-based context. The objective of the STEM teaching
approach is to enhance scientific literacy and differs significantly from traditional teaching
methods. It emphasizes experimentation, which in turn involves planning and hands-on,
activity-based learning.

In today’s world, the demand for technological knowledge has significantly
increased, making the integration of STEM into the teaching and learning process more
relevant than ever.

The goal of the lesson is for students to understand the concept of density, determine
the density of different substances, and prepare solutions with varying densities.
Additionally, they are expected to comprehend how plants absorb nutrients, learn how to
construct a program using the Arduino IDE application, and upload that program to an
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Arduino board. Students will practically assemble an electronic circuit and establish
interdisciplinary connections around the topic.

The lesson integrates natural sciences such as chemistry, physics, and biology, as
well as mathematics, geography, and computer technology. The duration of the lesson is
120 minutes.

Activities included in the lesson: Screening of a video showing how plants absorb
water and dissolved minerals; Diffusion experiments: using an aerometer and determining
the densities of oil, water, and alcohol; A chemistry experiment — "Traffic Light in a Test
Tube"; A mini-lecture on programming in Arduino IDE and uploading to the Arduino
board; Post-lesson outcomes: students will understand the mechanisms of water and
nutrient uptake in plants, improve their experimental skills, and form interdisciplinary
connections. They will prepare an essay titled “The Importance of Traffic Lights for Society
and the Country of Origin of the First Traffic Light”; Acquire skills in electrical engineering
through assembling a pre-made constructor set; Engage in the final activity — “Exit Tickets”
— aimed at developing critical thinking skills. Throughout the lesson, students will be
assessed formatively via oral feedback. "STEM Traffic Light" serves as a successful example
of how STEM components can be taught to students at the basic level using real-life
problem-solving contexts. Such activities contribute to the development of diverse skills,
increase motivation, and foster students' creative potential.

Keywords: Science education, STEM approach, motivation, teaching and learning.
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STEM Day - Innovative Approach to STEM Education

Nana Nibladze, Biology Mentor Teacher, Guram Chilashvili Gurjaani Public School #4, Doctor of
Biological Sciences, nananibladze441@gmail.com
Nino Noneshvili, Lead Biology Teacher, Guram Chilashvili Gurjaani Public School #4
Lia Modzgvrishvili, Lead Geography Teacher, Guram Chilashvili Gurjaani Public School #4
Nino Songhulashvili, Primary Level Head Teacher, Guram Chilashvili Gurjaani Public School #4

Abstract

In the period from January to June 2025, LEPL Guram Chilashvili St. Gurjaani
Public School #4 was involved in the international project “STEM Concept for the
Development of University Programs of Teacher Training”, which was implemented by
Iakob Gogebashvili Telavi State University. The goal of the project was to promote the
introduction of STEM approaches in formal and informal school education. Within the
framework of the project, the school was presented with STEM devices created by the
company STEAMit. At the final stage of the project, a series of integrated lessons was
planned at the school, which took the following form: one day was selected - the so-called
STEM - day, within the framework of which the 9th grade curriculum was modified in the
direction of natural sciences and three STEM lessons were held. The following natural
sciences subjects were integrated - biology, chemistry, physics, geography and
mathematics. In all subjects, students were provided with information around one specific
topic - the mechanism of the nervous system. At the final stage, students assembled a STEM
innovative educational set "Neuroengineering" - this set combines all STEM disciplines,
which allows students to practically learn about the functioning of the nervous system and
establish inter-subject connections around the issue. When assembling the constructor.
Great enthusiasm and interest were observed among the students.
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Research-Based Teaching in STEM Education

Nino Vakelishvili, Doctor of Education, Visiting Lecturer at Iakob Gogebashvili Telavi State
University; Mathematics Teacher at Telavi Public School No. 5, nino.vakelishvili@tesau.edu.ge
Darejan Margalitashvili, Doctor of Biology, Assistant Professor at Iakob Gogebashvili Telavi State

University; Chemistry Teacher at Telavi Public School No. 5,
daredjan.margalitashvili@tesau.edu.ge

Abstract

Research-Based Learning in STEM (Science, Technology, Engineering,
Mathematics) education is an innovative pedagogical approach that allows students to
actively engage in the process of knowledge creation. Within this approach, students not
only receive information, but also investigate, formulate hypotheses, conduct experiments
and analyze results, which promotes their critical and analytical thinking.

In the context of STEM education, research-based learning develops students' skills
such as problem solving, teamwork and communication. This approach also promotes their
motivation and interest in STEM disciplines, which is especially important in the modern
technological world.

Studies have shown that active learning methods, such as research-based learning,
reduce the risk of failure and improve academic performance. For example, one study
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showed that the use of active learning significantly reduced failure rates and improved
students’ academic performance, increasing their motivation to study STEM subjects.

Inquiry-based learning in STEM education is an effective strategy that combines
theory and practice, promotes the development of students’ skills, and prepares them for
successful careers in technological fields.

33993519 ©s81dbgdmmo Lfogergds STEM gsbsogngdsdo

6obm 3599083060, 2565009d0L MGG, 0530 JMYOsIZ30eol LobgErMdols Mmgwsgol
Lobgedfozm Mbogzgmlo@g@ol dmfizgmeo gdd™m®o; LLod 0mgarsgol No5 Loy s®m bgmerols
3o 9do303oL Isbfogergdgero, nino.vakelishvili@tesau.edu.ge
©3MYX6 BoMy5e0@s330¢00, dOMELMYO0L OMJEHMMO0, 05300 FJd5d300l Lobgarmdol
09530L bobgedfoxzm MbogzgMLo@g@olb sbobBbE 3OMEBILMEOO; LLO3 MYEsgol N5 Loy s6rm
L3meolb Jodool dobffogergdgero, daredjan.margalitashvili@tesau.edu.ge

09bobo

33w935Pg  ©ox3mdbgdyeo  Lfjogergds  (Research-Based Learning) STEM
(8935096905, GH9gdbmermyos, 0b70bgM0s, Bomgds@03s) gobsmergdsdo {omBmawygbls
060353016 39053Ma076 30yMdsl, MHMIgeros dmbfogwggdl Lodrswgdsl sdwg3L,
59BHoMMo© BsgMn™mb  3m©bol 89ddbol  3GmEglido. 58 doymdol  BoMwrgddo,
dmbfogarggdo 965 FbmEm© 009096 0bBMMTo(300L, 9MTgE M35 0339395,
594500009096 303mm9HYOL, 5B9Mg09b 9JL3gM0TI6GHIIL s S9650BYOIb T99goL,
53 bl Mfgmdl doom 300GH03ME S 565¢0E03)M SBOM369d5L.

STEM gobsmemgdol  3mb3qdu@do, 33wg35Pg ox9dbgdmemo  Logargds
5630056M90L IMB[ogwggool MbsMYIL, MHMYMMOES 3MMDEGIOL A5sFM, abmeo
9dm0omdd 5 303Mb035305. gU doamds 939 byl MPHymdl oo dmEHOZ5309L s
06@&9Mgbl STEM olb303eobgdol 80ds0rm, Moz goblogmom®gdom 960d369em3zs60s
05658900039 3H9gbmemyom® bsdgsmmdo.

33w93900s  9B396s, MM sgBHomeo  LHogzargdol Igomm@gdo,  MHMYMOOES
339359 ©sx3dbgdmeo  LHogagds, 5930M90L  Fo6)ds@gdwmdol  MHobgl s
5M9x™mdLYOL 53500930M F9GRIOL. FoYO0MO, 33¢350 963965, MMA SdEHomEO
L3930l 459mygb9ds8 36033690 Mm3gbs 9593065 Ho635@ g0 mdol 35B3969d9d0
Q5 o9 ML IMLHogewrggdol 53909do)E IMU[OGds, 55850s om0 FMEH035(300
STEM ULs36900L dgbolfjogersc.

3319359 ©onwdbgdmwo  LHogargds STEM  gobsoemqdsdo  (o®dmoyqbls
98393AMO  LEHOSBHIR0SL, OMIJGOE 59MH0567dL MMMy s 3M0JGH0IdL, byl
MHgmdlL Imbfogzeggdol Mbotgdol gob3z0m5Mgdsl s $8BsgdL oo [omBs@gdmwo
390096OLM30L ¢9dbmeEma0® LggMmgddo.

18


mailto:nino.vakelishvili@tesau.edu.ge
mailto:daredjan.margalitashvili@tesau.edu.ge

1T bsgoms8meolbe bsdgboghm 3mbrgmgbgos 2nd International Scientific Conference

0bmgs30900 STEAM g56500¢0gds80 0gLbon Innovations in STEAM Education
2025

Integrated Lesson with Consideration of STEM “Sound and the Universe”
LEPL Merab Kostava Telavi Public School N4
Maya Pitskhelauri, LEPL Merab Kostava Telavi Public School N4
Lali Tsotskhalashvili, LEPL Merab Kostava Telavi Public School N4
Ekaterine Gurgenashvili, LEPL Merab Kostava Telavi Public School N4

Abstract

The development of technologies and their impact on modern life create new challenges
for the education system. Therefore, STEM is one of the most important pathways toward
our students’ future, leading our country toward economic growth and state strength.

Our conference poster presents and visually illustrates an integrated lesson conducted in
Grade IX within the framework of STEM in Chemistry, Physics, and Biology, based on a
scenario developed by the teachers and aligned with each subject’s standards. The students
enthusiastically carried out interesting and diverse activities. They worked with Arduino
kits and assembled a “Nototron.”

It is worth noting that in the STEM teaching process, the academic content of each
integrated subject must not be lost. It is precisely a deep understanding of subject content
that should lead students toward engineering and programming solutions to problems. It is
important to achieve integration across more than two subjects. The issues, connections,
and themes around which integration occurs should be natural and authentic.
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Challenges of STEM Education and Strategies for Overcoming Them in the
Context of Georgian General Education

Nino Nakhutsrishvili, Doctor of Education, Professor at Iakob Gogebashvili Telavi State

University, nino.nakhutsrishvili@tesau.edu.ge

Abstract

The implementation of STEM education is particularly valuable, as it provides a
foundation for introducing innovative approaches to teaching and for fostering students’ critical
and creative thinking. It also stimulates interest in learning and supports the informed choice
of a future profession. The necessity of STEM education is further confirmed by the fact that
75% of the fastest-growing professions require STEM skills, while research indicates that 40%
of companies experience a shortage in this regard.

Despite the recognition of the effectiveness of STEM education, a number of challenges
are evident within the Georgian educational space. Meanwhile, in several countries—such as
Finland, Estonia, the United States, Singapore, and others—this process has been implemented
quite successfully. Their experiences and achievements can serve as motivating and guiding
examples for improving the current situation in Georgia.

The successful implementation of STEM education requires a comprehensive
approach. In the context of Georgia, numerous problems and challenges emerge in this
direction: a shortage of modern infrastructure; the absence of a unified strategy for the
development of STEM education; insufficient qualifications of teachers; the limited number of
STEM-related activities and clubs; insufficient involvement of the employment sector; and
other related issues.

For fostering students’ interest and strengthening their motivation toward STEM
subjects, the promotion of STEM plays a particularly important role, enabling students to
clearly recognize the value of STEM education and the prospects for the practical application
of acquired knowledge. In this process, close and active cooperation between the private sector,
universities, and schools is essential; however, significant shortcomings in this direction are
still evident.

At this stage, there is no systematic retraining of in-service teachers, nor does a unified
strategy exist for strengthening STEM competencies. It is essential to prepare pre-service
teachers in this direction.

The implementation of extracurricular activities (such as STEM clubs and various
events) is particularly effective. In their planning and execution, it is important to actively
involve the private sector, students of teacher education programs, and parents. This, in turn,
will strengthen and diversify opportunities for collaboration and will significantly contribute
to enhancing student engagement.
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In the process of STEM education, the development and implementation of projects
based on the integration of STEM subjects acquire particular significance. In this context, the
active use of technologies is especially valuable.

For STEM education to become the foundation of the country’s innovative
development, it is essential to implement effective measures, which are realistically attainable
even at this stage through a comprehensive approach. Above all, it is necessary to develop a
unified strategy—one that schools themselves may elaborate in consideration of existing
realities—and to ensure the active involvement of all stakeholders in its formulation and
implementation, including those who can contribute even minimally to the advancement of
STEM education for the benefit of schools.
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Modeling and Engineering
of a Smart Barrier Using Tinkercad and Arduino Platforms

Mariam Zakariashvili, Doctor Informathics, Associate Professor of Information Technology, Iakob
Gogebashvili Telavi State University; Teacher of Mathematics and Computer Technology, Telavi
Public School N5, mariam.zagariashvili@tesau.edu.ge

Abstract

Modern technological advancements are creating new opportunities in the development
of smart systems. Specifically, emerging technologies are significantly enhancing road safety
and automation. One of the key innovations in this field is the implementation of “smart
barriers.” Their primary function is to ensure secure and automated access to transportation
infrastructure, improve vehicle access control, manage traffic flow efficiently, and strengthen
safety measures. In today’s technological era, the need for such smart systems is becoming
increasingly relevant.

The project presented in this study, titled “Smart Barrier,” was implemented in an
informal educational setting with students. Its aim was to design and develop a smart barrier
system, modeled in a virtual environment using Tinkercad and simultaneously prototyped in
the real world through Arduino-based coding.

Arduino is an open-source microcontroller platform that facilitates learning and
innovation in the fields of robotics and automation. Tinkercad, as a virtual simulator, enables
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both beginners and professionals to design and test models without the need for physical
components.

The paper provides a detailed analysis of the smart barrier's modeling and engineering
design using the Tinkercad virtual platform, as well as its functional implementation using the
Arduino UNO platform.

The research methodology was based on an experimental approach and simulation
modeling techniques. The system includes the HC-SR04 ultrasonic sensor, which enables the
barrier to automatically detect objects and respond accordingly; a Servo Motor for barrier
movement automation; an LCD display for process visualization; LED indicators and a Piezo
buzzer for additional monitoring.

The research describes the system’s functionality, technical components, and phased
implementation in both simulated and physical environments. The project was conducted in
several stages, including:

Selection of appropriate components (Arduino UNO, HC-SR04, LCD, Servo Motor,
Breadboard, Virtual LEDs, Piezo); Programming and code testing; Execution of the visual
simulation in Tinkercad; Analysis of results and evaluation of functionality; Implementation
of the smart barrier model in physical conditions.

The research integrates educational principles with the fundamentals of practical
engineering within the context of STEAM education, fostering the development of students’
technological thinking and their ability to solve real-world problems through innovative
approaches. Such a methodology represents a significant step toward future engineering and
technological creativity.

Keywords: Arduino UNO, Tinkercad.com, Coding, Engineering, Ultrasonic sensor;
Smart Barrier, STEAM Education.
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International Resource-Based Approaches to STEM Education: Science in
School and Nobel Prize Lessons

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

Abstract

Contemporary STEAM education requires innovative, international resource-based
approaches that enhance teaching quality and foster student motivation. In this regard, the
integration of international resources such as Nobel Prize Lessons into the educational
process holds particular significance. This initiative enables teachers to introduce students
to the research of Nobel laureates as inspiring examples of cutting-edge scientific
achievements and their societal impact. The Nobel Prize Outreach initiative (Nobel Prize
Lessons) serves precisely this purpose, offering teachers methodologically adapted
resources (Nobel Prize Outreach, 2023).

Within this context, the Nobel Prizes in Chemistry awarded in 2022 and 2024 are of
special interest. In 2022, Barry Sharpless and Morten Meldal established the foundation of
a functional form of chemistry—click chemistry—which enables molecular building
blocks to combine rapidly and efficiently. Carolyn Bertozzi clearly demonstrated how
fundamental research can transition into practical biomedicine. The 2024 Nobel Prize in
Chemistry, awarded for David Baker’s innovative protein design and the application of
artificial intelligence to protein structure prediction by Demis Hassabis and John Jumper,
underscores the integration of science and technology as a central challenge of 21st-century
education.

Equally noteworthy is the role of the journal Science in School, which aims to support
STEM teachers by connecting them to contemporary scientific advances and offering
innovative teaching resources (https://www.scienceinschool.org/). Sharing such
internationalized materials with Georgian educators creates valuable opportunities for
engagement in global educational practices, improving teaching methods, and fostering
positive attitudes toward science.

Accordingly, the integration of these resources into the Georgian educational
landscape will promote students’ creativity, strengthen scientific curiosity, and advance the
popularization of STEAM subjects, while simultaneously supporting teacher professional
development and the adaptation of international best practices.
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Innovative projects and Al. How we boost STEAM engagement and

motivation at the elementary level

Nodar Tsagareishvili, Akaki Tsereteli State University, tsagareishvilinodari@gmail.com

Al Activities and Tools in Primary Classes

Scratch & Block-Coding: Primary students explore Al via block-based coding.
Guided Scratch projects teach basic chatbot creation (using text-to-speech blocks),
and experimental Scratch Lab “Face Sensing” blocks let games respond to students’
facial expressions. Al-augmented Scratch tools can even suggest sprites or code
steps, making programming more engaging and accessible for young learners.
Machine Learning Kits: Kid-friendly ML platforms introduce AI concepts
concretely. For example, Google’s Teachable Machine and the MIT App Inventor
Personal Image Classifier let students train simple image/sound models without
writing code. Children can build an app that recognizes hand gestures or classroom
objects, directly seeing how data (“training examples”) affect an AI's output. This
hands-on experience demystifies neural networks and embeds computational
thinking early.

Interactive AI Tools: Age-appropriate Al apps and tutors boost creativity and
practice. “ChatGPT for Kids” (with supervision) supports brainstorming and story-
writing for “10+ year-olds, allowing pupils to experiment with language generation
safely. Al-driven learning aids like Ello (an Al reading coach giving instant fluency
feedback) and Osmo’s Al puzzle kit (combining math puzzles with a camera-based
recognition game) merge literacy/math with interactive technology. These tools
encourage experimentation and personalization even in non-coding subjects.
Educational Robotics & Games: Robotics kits and games integrate Al in play. For
instance, LEGO® Education SPIKE™ robots can be coded with conditional logic to
tackle tasks (e.g. sorting recyclables), illustrating engineering and AI problem-
solving. Similarly, programmable robots (Anki Cozmo, social robot Jibo) have been
used to motivate primary students through interactive play. Game-based learning
platforms (like adaptive math games) use Al to tailor challenges, keeping kids
motivated and reinforcing creativity in a playful context.

Innovative AI-STEAM Projects

Robotics & STEM Challenges: Young learners apply Al in hands-on science and
engineering projects. For example, students have physically built model “Mars
Rovers” and used an Al-driven vision analytics tool to scan and simulate driving
them in a virtual Mars environment. This project combined engineering design
(building the rover) with coding and Al-based testing. Likewise, programmable-
robot projects (e.g. LEGO SPIKE robots) engage students in real-world problem
solving, such as designing automated recycling or cleanup robots. These activities
merge science, technology and creative design in one task.

Creative Arts & Literacy: Al enriches art and storytelling across the curriculum. For
example, students co-create illustrated stories or posters by entering prompts into
image-generation Al (e.g. DALL-E or DeepArt), blending visual art with narrative.
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Classes have also built simple Al chatbots to tell stories or answer questions,
integrating coding with language arts. By embedding Al tools in drawing, drama or
writing projects, educators link technology with creativity and social studies,
turning abstract concepts into concrete creative expressions.

Real-World & Interdisciplinary Projects: Primary AI-STEAM units often target
community and global themes. In one example, a “sustainable AI-STEAM” course
had students collaborate on projects tied to the UN Sustainable Development Goals.
In these interdisciplinary tasks, students apply coding and Al to solve authentic
problems (e.g. environmental monitoring or social-data analysis). Project-based
learning connecting to real-life issues has been shown to significantly boost
motivation and understanding in introductory computing (students showed higher
conceptual gains and persistence).

Enhancing Engagement, Curiosity & Skills

Motivation & Creativity: Al-powered activities make learning playful, which
increases engagement. Adaptive games and tutors (for example, math games like
Prodigy) give instant feedback and rewards, building confidence with each success.
Research shows that integrating AI in lessons significantly enhances student
creativity, with higher engagement mediating this effect. By gamifying tasks, Al
experiences help children embrace challenges and think outside the box.

Curiosity & Inquiry: Interacting with Al sparks questions and sustained interest. As
students train models or converse with an Al tool, they wonder why the Al behaves
a certain way, which drives inquiry. Studies note that social robots and creative Al
tasks can even “infect” students with curiosity and persistence. This counters the
usual early-grade creativity slump: Al activities encourage experimentation
(tweaking inputs, iterating on designs) and reward curiosity, turning learning into
an exploratory adventure.

Digital Literacy & Computational Thinking: Working with AI projects inherently
builds 21st-century skills. Designing an Al-powered app or debugging a
classification model requires algorithmic thinking and data awareness. As children
label data and interpret Al outputs, they gain data literacy (e.g. noticing when a
biased dataset leads to errors) and learn core computational concepts (loops,
conditionals, abstractions). These hands-on AI experiences align with Al literacy
frameworks, teaching students to critically evaluate technology while acquiring
coding and problem-solving skills.

Supporting Research and Frameworks

Constructivist & Project-Based Pedagogy: Scholarship emphasizes active, hands-on
Al learning. Reviews of Al literacy in primary schools show that the most effective
strategies are project-based and constructionist. In practice, this means children
learn by making — building robots, writing code, and interacting with “intelligent
agents” as playful learning partners. Project-based courses (often described as
experiential learning) significantly improve primary students’ programming
understanding and self-efficacy.
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o Al Literacy Frameworks: Theoretical models define what students should learn. For
young learners, Al literacy encompasses multiple literacies: digital (interacting with
Al), computational, ethical and data literacy. For example, the Digital Promise Al
Literacy Framework highlights Understand—-Evaluate-Use as core competencies.
Initiatives like AI4K12 outline “Big Ideas” in Al for K-12. These frameworks guide
curriculum design, ensuring Al integration also teaches students to evaluate Al’s
role and impacts, not just how to use it.

o Empirical Outcomes: Evidence increasingly supports Al-infused STEAM curricula.
Studies report that classrooms using Al tools see higher creative thinking and
learning engagement than traditional methods. One controlled trial found that
primary students in an AI-STEAM course showed significantly greater gains in
programming concepts and confidence than peers in a conventional class. In sum,
integrating Al in elementary STEAM lessons—when done through thoughtful,
interdisciplinary projects—consistently correlates with improved -curiosity,
engagement and digital competence.

Sources: Peer-reviewed and practitioner research on Al in K-6 education and STEAM (e.g.
create-learn blog experiments; reviews of Al literacy; studies on AI's impact on creativity
and motivation; and STEAM integration case studies). These support the examples and
claims above.
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The importance of non-formal education in formal education Sustainable use

of resources
Tinatin Laghidze, Biology and Natural Science Teacher at Cervantes Gymnasium Aya-
Jess, Teacher of horticulture at Modus Vocational College; Visiting teacher at Ilia State
University, tiko.laghidze@gmail.com

Abstract

Non-formal education is given special importance in formal education. For this
reason, in 2016, together with my students, I founded the Green Space eco-club at school,
which is still actively functioning. The main goal of the club is to raise environmental
awareness, plan/implement environmental activities, and work towards sustainable
development...

I would like to share with you the specific direction of our experience that concerns
the sustainable use of resources.

We assign special importance to plastic items. Information was spread among teachers and
cleaners at the school by club members, advising not to throw away plastic items of various
chemical products when the solutions or liquids inside are used up. Many educators gladly
joined this initiative and try to regularly bring different household chemical plastic bottles
or containers to the club members. These recycled items are used to make watering cans
and pots for indoor and outdoor plants, as well as various decorations.

To promote this further, twice a year an exhibition is held within the school space, where
students have the opportunity to view, purchase, and learn how to create new useful items
from recycled materials themselves.

An important direction is the proper management of organic waste. The school has
a compost chamber, and club members have undergone training on how compost is
produced. They have an agreement with the school cafeteria staff to collect and not discard
food waste; they sort it, place it in the compost chamber, and the resulting compost is used
for plants inside the school premises.

A particularly fun and interesting focus is creating educational resources from
recycled materials, such as various models, mock-ups, fun toys, and more for primary
school students. An exhibition of these items is also held, where the student creators
themselves explain to younger students how they made the items, and they engage together
in playful and enjoyable activities.
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Using Innovative Digital Tools to Enhance STEAM Education in Primary

Classrooms
Nodar Tsagareishvili, visiting teacher, Akaki Tsereteli State University,

tsagareishvilinodari@gmail.com
Tekla Tcheishvili, Akaki Tsereteli State University

In modern education, STEAM (Science, Technology, Engineering, Arts, and
Mathematics) plays a crucial role in fostering critical thinking, problem-solving, and
creativity among primary school students. The rapid development of digital technologies
requires innovative approaches that simplify complex concepts and increase student
engagement.

This paper explores the application of innovative digital tools in STEAM education
at the primary level. The key focus areas include:

v" Interactive Platforms: Tools such as Kahoot!, Quizizz, and Nearpod are used
for assessment and feedback, incorporating game-based elements to boost
student motivation.

v' Visual Programming: Scratch and Blockly help develop algorithmic thinking
and creativity through project-based learning.

v’ Virtual and Augmented Reality: VR/AR applications (e.g., Google
Expeditions, Quiver) provide immersive experiences, enhancing spatial
reasoning and inquiry-based learning.

v' Artificial Intelligence Tools: Al-driven assistants like ChatGPT support
personalized learning by answering students’ questions and generating
project ideas.

Research shows that integrating innovative digital tools positively impacts student
motivation, academic achievement, and the development of STEAM competencies. This
integration fosters essential 21st-century skills, including digital literacy, collaboration, and
creativity. Conclusion: Purposeful use of innovative digital tools in primary education
significantly enhances teaching effectiveness and student engagement. Continuous teacher
professional development and equitable access to digital resources are critical for creating
an inclusive, innovative, and motivating STEAM learning environment.

Keywords: STEAM, digital tools, innovative learning, primary education, technology
integration
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STEAM education - an interdisciplinary approach to music and physics as a

method of forming systematic knowledge
Dali Dolidze. Ilia State University, Faculty of Business, Technology and Education,
dali.dolidze@iliauni.edu.ge

Abstract

One of the main trends in the world education is the development of STEAM approach,
which awakens students' interest in science: technology, education, ability to make non-
standard decisions, develops culture and creative thinking. Formation of universal skills of
students is a priority of the country's education system. The introduction of STEAM education
using mathematics to interpret engineering and art, is the basis of the educational process.
The goal of STEAM education is for students to understand the surrounding universe, to reveal
their talents in order to become self-realized individuals ready to overcome modern challenges
and become leaders of a community thinking differently.

The application of scientific and technical knowledge in real life, the development of
"different thinking", active communication and teamwork contribute to the formation of a
student's innovative thinking and development of 21st century skills.

Modern information society has set new requirements and tasks for teachers to improve
the quality of education. Recently, a tendency of decrease in the level of students’ cognitive
interest has been observed in education. In order to overcome the problem, STEAM approach
was introduced in modern educational practice. This means project-based, student-oriented,
problem-based learning, which enables students to demonstrate initiative, independence,
selectivity in work methods, increase their interest in academic activities and self-esteem.

STEAM teaching methods are diverse and innovative. Since "learning by doing" is an
interesting process for students, they become curious; therefore, their involvement in the
learning process or club work increases. We prepare students for the challenges that the modern
world puts before them.

The topic of my report is: STEAM education - an interdisciplinary approach to music and
physics as a method of forming systematic knowledge

Aim : To explain that the sound had different frequencies and provide a possibility to visualize
the sound with some trials.

Methods: observation, research of scientific sources, questionnaires, conducting experiments,
analysis of research results, comparison, generalization.

The purpose of the research work: To find out if it is possible to see your own voice and
what amazing properties the human voice has.

STEAM teaching methods are diverse and innovative. Since "learning by doing” is an
interesting process for students, they become curious, therefore, their involvement in the
learning process.

Subject of research: Amazing properties of the voice.

Hypothesis : We assumed that with the help of special equipment we would be able to see our
voice.

Conclusion: We discovered that voice is a unique tool. Each person has their own voice
pattern. The human voice doesn’t only consider conveying information, but also is a great gift
of nature that must be preserved, protected and developed.

Keywords: STEAM-education; creativity, informal learning, project-based learning,
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The ‘Bacteria Around Us’ Project: STEAM, Artificial Intelligence, and
Research-Based Learning

Tamari Turashvili, Senior Biology Teacher, Cervantes Gymnasium, AIA GESS,

turashvilitamari30@gmail.com

Abstract

The modern education system requires a teaching model that integrates STEAM
subjects, research-based learning, and technology. Innovative projects in informal
educational settings provide opportunities for students to develop higher-order research
skills and explore sustainable development principles in practice.
Objective
The project aims to raise students’ awareness about pathogenic bacteria transmission, the
importance of hygiene, and preventive measures through STEM, artificial intelligence,
and research activities. It also develops students’ research, technological, and creative
skills while enhancing active engagement in learning.
Methods and Approaches
The project was carried out in two stages:

1. Interactive Teaching and Mentorship: 10th-grade students assumed the role of
teachers and conducted interactive lessons for younger children. They used Al
platforms (Leonardo, Suno, Picklumen, ChatGPT) to create bacterial characters,
music, and visual materials, and developed an educational game integrated with
Scratch.

2. Research Activities: In collaboration with the STEM club, students set up an
incubator using Arduino, prepared culture media (VRBL, Baird-Parker, agar-agar),
and conducted bacterial research using samples from public transport. The
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experiment determined pathogen spread levels and assessed disinfectant
effectiveness.
The project was implemented in collaboration with other schools, the Agricultural
Laboratory, the Technical University, and a transportation company.
Results
Through the project, students:
o Enhanced knowledge of bacteria, hygiene, and prevention;
e Developed research and technological skills;
e Created diverse products;
o Increased interest in STEM and technology in their school and partner
institutions.
Conclusion
The project showed that students can be active researchers, creators, and innovators
when given opportunities to plan and implement activities independently. The initiative
combined science, technology, engineering, creativity, and mentorship with Al into a
comprehensive learning process. It aligns with Sustainable Development Goals (SDG 3, 4,
6, 9) and provides a strong example of innovative STEM education

36009d3H0 “03gdBHgmogdo B3gbl oMagwog”: STEAM, bgewmgbmmo
06%J9dH0 ©s 33133519 EIGYIBIIIoO Lfszergds

05356 GO5930600, d30MW MO0l MBOMBO JoLHogwrgdgwo, Lg®Mzs6EHglols
Lobgarmdob 40dbsbos AIA GESS, turashvilitamari30@gmail.com

039bobo

056589000Mm39  49bsmgdol  LobBHgds  dFmombmal  Lfogwgdol  dmEgel,
OMIgog 9590056938 STEAM ULogbgdl, 33109359 ©ox3dbgdmer LHogargdols o
A996mma0900L  063HJAME0SL.  9MOBMOTIMMO  Q9bsIgdol  mMTsEdo
3obbm®mEogmgdmmo  0bmgzgsgom®o  3Mmgd@gdo  Jdbol  Fglodegdemdsl,
Abfogeggdds  gob030m5MME  Fomoo  LosBOHM3bm 339300  MbIMGdO O
365dG03590 d90Lfogermb daMowo 35630ms6d0L 36M06(303900.
dobsbo
369gdEob 80Bsbos Imbfagengms 36md0gmgdols 5350egds 3500MygbMo dogEHIMH0JdOL
393039wgd0l  2Hgdby, 30a0960L 330l FB60IZ6gMdsDBY s 36Y39630IE
0mbolidogdgdbyg, STEM-ob, bgemgbm®mo 06@gwgd@obs s 33e0g30m0 Logddosbmdols
06393653008 2Bom. 0boEos@0gs slg3g galobEds  IMUfogwrgms 3393000,
&996mma0mmo s 999mJd9gd000 Mbs6gdol 2563000509058 s Fom0 SgGH0EOO
BoOMEmdOol gode0gMgosls Lobiosgwrm 36maqlido.
3900900 s 30EyMIJ0: 3MHMgJBHO MO 9BO35® JobbMME0gWw©.:

1. 0b@dsd@Homwo Bfogergds ©s dgb@GHm®mds: 99-10 3¢sliol dmbfagerggdds
dmoMql AsLHo3cgdOl OHME0 s BsdEIMIL 0b6EHIMJEH0ME0 25339000
35BoMy  sbo30L  35383990LM30L.  29dM0Ygbgl  bgwmzbmmo  0bEgwgd@ol
3o¢BmMdgdo  (Leonardo, Suno, Picklumen, ChatGPT) dsd@geool

38


mailto:turashvilitamari30@gmail.com

1T bsgoms8meolbe bsdgboghm 3mbrgmgbgos 2nd International Scientific Conference

0bmgs30900 STEAM g56500¢0gds80 0gLbon Innovations in STEAM Education
2025

396LMboggd0l, dmlogol s 30D MmO  Bsbogrols  dgladdbgars, dBY39
894969UL Scratch-bg 0b@gaM06gdo bogsbdsbsmegdem msdsdo.

2. 33930000 UBsdMom: ImUfogrggdds STEM 300993006 056588603 mdoo
590939L 06390s¢ ™G0 Arduino-U godmyggbgdom, dmsdBoal Bs339d0 5G99)dO
(VRBL, Baird-Parker, 5306-53560). @5 boBmyomgdo30 G®Mmobldm®mEosb
509070 b08M3gdom  BosGHoMgl  dogdBHaMomeo  33e093s.  94b3gM0d6EHOL
0909290  55y0bgl  3500mygbgdol  gogM3gergdol mby @s  Fgonsligl
bbgoolibgs Lo gBobygdzom bLubsGOL 9339dE0sbmds.

360Mm9dAHo  2obbmOmE0gws  mobsddMmdwmdom  Lbgs  Lgmegdmsb,  Lmgwol
399MBgMBOL sdMESBHMEOOLMB, 39db03MmE MBo3zgMLOEHYEMB @S LoG®MIBLIMOEHM
300335605L056.

89093920
3609d3oL Bocygddo dmbfogwrggdds:
o 255dw0gMgl 3bs 05dGHYMH09dDY, 301939530LS s 30809b5%Y;
e 295603005609 3300930000 s 3o MY0MHO MbsdO
e 99dJbgl BG5350RIMM3560 3OHMPNMIBHJO0 — 05853900, 30DMOXIMEO
50000 OHgLOLYO0, BSEDIMEHO O Bs0bRMOTs30M d4)39EJd0;
o 25D5MEIL 06EIOLY0S STEM-000 5 39dbmerma09d00 Geoam®3 153906
L3530, 51939 3oMEBHBOMO EsfgligdIgd9dTo.
©5L33bs
369d@as 5B3965, D Bmbffogewrggdo 9godwmgds 093bgb sgd@ormMo 833wg36gdo,
099md090q00 @5 0bM3sGMMGd0, MMEs 3500 9gdwgzsm  TGLodEGO MO, MOZI©
©53939M6 s 496sbmOE0gEMb Logdosbmds. 060E305EH0350 4559MHM0s6s FgEbogMgds,
A996mema0s, 0655069605, 890mddggds s 9bEHMMHMdY, bgwwrmzbm®o 0bdgwgd@o
96 IDE0sb LLHogzem 3OMgLdo, Mg gHdsbgds FEYMIO Fob3z0MMYdOL JoBbYdL
(SDG 3, 4, 6, 9) s Jabol dds3M Togocoml 0bmz5309Mm0 STEM 456sm¢gdoliongob.

Remediation as a Challenge
Tamar Oghlishvili, Lead Chemistry Teacher, LEPL Tbilisi Public Schools N°107 and Ne49

The introduction of the third-generation National Curriculum into the general
education system represents a significant step forward. Of particular importance is the
application of various instruments aimed at fostering the ability of students to learn how to
learn.

Education is the fundamental right of every individual. The mission of the international
educational platform CK12 is founded upon this very principle: “We believe that every
child on this planet should have equal access to a high-quality education.”
Students do not learn in identical ways. They differ in learning pace, style, interests, and
needs. Learners with difficulties are often unfairly labeled as “weak students,” a
categorization that restricts their potential and impedes their development.
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For me, as an educator, it is of utmost significance to:

o Facilitate the learning and development of students with diverse abilities and
capacities;

o Engage all learners actively and enhance their motivation.

In the context of today’s global challenges and in alignment with the principles of
sustainable development, the promotion and advancement of inclusive education must be
considered both essential and a priority.

With this in mind, during the 2022-2023 academic year, I undertook a research study
entitled: “7he Role of the CK12 Platform in the Teaching and Learning Process of Students
with Special Educational Needs at the Basic Level. 1 am convinced that the findings of this
study will also prove relevant for students participating in remediation programs.

The study was general in scope and did not focus on students with specific categories of
special educational needs.

The principal challenges identified among the participating students included: learning
disabilities, intellectual difficulties, behavioral and emotional disorders, cognitive
impairments, dyslexia, and autism.

The research engaged both subject teachers—in chemistry, physics, and biology within the
STEAMS framework—and special education teachers. Collectively, these educators
instruct more than 3,000 students, among whom 70 are identified as having special
educational needs.

The survey results revealed predominantly positive responses. Nevertheless, a smaller
proportion of responses fell under the categories “Had no influence” and “Difficult to
answer.”

e In order to identify subject-specific needs and evaluate the progress of students
involved in remediation programs, it is essential to conduct diagnostic assessments
at the school level, followed by thorough analysis, evaluation, and the design of
targeted interventions. The review questions provided at the end of CK12 sections
may assist teachers in the process of test construction, while also serving as a useful
tool for students to consolidate learning.
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