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Need for the Changes within the Project ESTA in Science Teacher
Education at our University

TESAU (Telavi State University) is situated in the eastern part of Georgia, adjacent to significant
ethnic minority communities. The nearby Pankisi Gorge is home to the Kists, ethnic Chechens who

primarily speak Chechnian. The only educational institutions in this region are Georgian schools,

which poses challenges for the Kist community in accessing education in their native language.
Conversely, Lagodekhi Municipality, located near the Azerbaijan border, is primarily inhabited by
Azeri people. This area offers both Georgian and Azeri schools, creating a unique educational

landscape that necessitates tailored approaches to science teaching.

Objectives of the Needs Analysis

1. Understanding Language Proficiency:

o

o

Assess the current proficiency levels in Georgian among in-service science teachers
from both the Chechen and Azeri communities.

Identify the barriers these teachers face in delivering science education effectively
in a second language.

2. Cultural Relevance in Curriculum:

o

o

Evaluate the existing science curriculum for its responsiveness to the cultural and
linguistic diversity of the student population.

Explore methods to integrate culturally relevant examples and practices into
science teaching that resonate with the backgrounds of the students.

3. Collaboration and Resource Sharing:

o

Facilitate discussions among in-service science teachers to identify common
challenges and share best practices in dealing with linguistic diversity in the
classroom.

Encourage collaboration between Georgian, Azeri, and Chechen teachers to foster a
more inclusive and supportive teaching environment.

4. Professional Development Needs:

o

Identify areas where teachers require professional development, particularly in
utilizing the Content and Language Integrated Learning (CLIL) approach to enhance
science instruction through the activation of second language skills.

Provide targeted training sessions focused on delivering content in a linguistically
accessible manner while respecting cultural differences.

5. Student-Centered Learning Strategies:

o

Investigate effective pedagogical strategies that can accommodate the diverse
linguistic backgrounds of students in science classrooms.

Develop resources and tools to support teachers in implementing these strategies,
ensuring that students' cultural identities are acknowledged and respected during
the learning process.
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Collection of Methods, Tools and Instruments from the University
of Limerick and Ludwigsburg University of Education

This section highlights the insightful visits to the University of Limerick and Ludwigsburg University,
where educators and participants engaged in a series of workshops aimed at enhancing science
education. At the University of Limerick, the focus was on supporting plurilingual and intercultural
classrooms, emphasizing the importance of integrating diverse linguistic backgrounds into the
science curriculum. Participants explored practical strategies to foster inclusivity and enhance
student engagement. Meanwhile, at Ludwigsburg University, the workshops centered on promoting
diversity in science education towards social inclusion. Attendees engaged with local educators and
students, gaining first-hand experience in the German education system and observing effective
teaching practices. These visits provided valuable opportunities for professional development and
collaboration, enriching the participants' understanding of contemporary educational
methodologies in science.

The workshop on "Supporting Plurilingual and Intercultural Science Classrooms" explored strategies
for embracing linguistic and cultural diversity in science education, ensuring that all students feel
supported and included, regardless of their language background. Practical methods were discussed
for integrating students' multiple languages into the classroom to enhance learning and foster an
inclusive environment. This workshop was held at EPI*STEM, University of Limerick, featuring Dr.
Geraldine Simmie’s talk titled “Introduction to Science Education at the University of Limerick.”

The "Medicine Maker" workshop, led by Audrey O’Grady, introduced students to the fascinating
world of medicine creation. Participants explored the science behind pharmaceuticals, learning
about natural ingredients, chemical processes, and how medicines are developed to improve health.
This hands-on experience was designed to inspire future scientists and spark curiosity about medical
innovation.

The ESTA Workshop continued with Dr. Genco Guralp’s talk on incorporating the history and
philosophy of science into teaching. This workshop focused on enriching science education by
integrating historical context and philosophical perspectives. Such an approach helps students
understand the evolution of scientific thought and the foundational questions driving scientific
inquiry, fostering deeper critical thinking and a more comprehensive understanding of science.

The "Diversity in Science towards Social Inclusion" workshop at Ludwigsburg University aimed to
foster inclusivity in the scientific field by embracing diverse perspectives. Participants explored
strategies to promote equity in science education and research, ultimately working towards a more
socially inclusive environment within the scientific community. The participants visited the student
laboratory and engaged with the materials. The Academic Staff Tour in Ludwigsburg continued at a
local school, where participants shadowed teachers in class and were introduced to the German
school system by the principal.

The "Pedagogical Scientific Language Knowledge" workshop addressed the effective teaching of
scientific concepts through language. Its aim was to equip educators with strategies to enhance
students' understanding of scientific terminology and improve the communication of complex ideas
in the classroom.
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he "Chemistry Capital" workshop explored the resources, tools, and knowledge that students#etd
to succeed in chemistry. It focused on building students' "chemistry capital" by enhancing their
understanding of core concepts, fostering practical skills, and connecting chemistry to real-world
applications.

Methods, Tools and Instruments for dealing with linguistic diversity

Introduction
One of the main tasks of education is to prepare the child for future life and form vital competencies.

This could be achieved through the integration of educational disciplines. Schoolchildren often learn
many less interrelated subjects. How will they be able to form a complete picture of the world from
independent fragments after 12 years of schooling? Given that child’s perceptions of the period
when he or she begins to attend school, fragmented knowledge in individual lesson will not help
him or her to form a complete picture of the world. Many teachers take this into account and
periodically apply an integrated lesson, which, due to the peculiarities of the child's thinking, creates
quite favourable conditions for learning.

Inconsistencies are often found in curricula and pedagogy in terms of bilingual education. These
inconsistencies exist within the program, between subjects, pedagogy, and more. There is often a
gap between subject content (eg. science, math, history) and language curricula.

The CLIL method (Language and Subject Integrated Learning) is a dual-focus educational approach
in which a second language is used for both subject and language teaching. Linking outcomes related
to subject content, language, and learning skills is quite challenging. The first step is to decide what
language skills students need to have (the language required for a particular subject content) to
master the subject content. A language that would help but is not absolutely necessary (language
compatible with the content) goes into the background to learn the subject, although it also needs
support. Language that is compatible with the subject content becomes important when students
try to express their thoughts on the topic under study. As a result, content-compatible language is
often what students are really interested in. It can sometimes act as a foundation on which to base
the language necessary for content.

According to Claud, Genesee and Hamayan the language necessary for the subject matter includes
1) technical vocabulary ("taxonomy", "numerator"), 2) special expressions ("not so common",
"common ancestral species") 3) the polysemic meaning of words (voice, kind), 4) syntactic features
(passive construction, complex sentence) and 5) language functions that dominate a certain content
area of the lesson (informing, defining, analyzing, classifying, presupposing, explaining, approving,
etc.) .). These language skills are needed for students to master concepts, to ask questions, to
explain comprehension, to demonstrate mastery, and to learn subject content further (Claud et al.,
2000).

The expression "linguistic requirements" includes many layers and systems of language resources,
genre schematic structure, linguistic functions (eg expressive cause and effect), lexical-grammatical
resources that students must master in order to successfully participate in various tasks and
activities as a confident learner.
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According to Derewianka (1990), students are represented as active learner agents who pe
variety of roles (e.g., as observers, recorders, researchers, and authors) under the guidance of
teachers. Content learning is achieved not by memorizing the "modeled answers" given by teachers,

which is a common practice in classrooms. The learning process is viewed as a result in the context
of experiences shared through mutual assistance with teachers and peers (Rose and Martin, 2012).

Using a similar approach, subject teachers / specialists and language teachers / specialists can
collaborate in curriculum development and planning.

When using the CLIL method, the following issues should be considered when planning the
assignment: 1) the purpose / topic of the subject / content material, 2) the learning activity; 3)
student role, 4) key lexical items, 5) language functions (language patterns), 6) genre
(comprehension and use).

Identifying the language requirements of different subjects and making a curriculum, answers the
guestion of what we should teach; However, we also need to plan how we should teach. For
example, a scaffolding approach can be used to clearly teach genres and language resources that
are useful for participating in learning activities in a variety of subjects. According to Gibbons (2009),
the activity should consist of the following stages: preparation, focus, assignment, assessment,
dissemination (see, Figure 1).

Focus Task | Evaluate

Figure 1. The stages of integrated lessons

Teaching with this approach should be based on the following principles (Gibbons 2009, pp. 152—
158):

1. Teaching is based on students' prior knowledge and their current language skills (both native and
target language), while at the same time incorporating new content and language objectives;

2. Clear learning objectives are known to students;

3. Assignments are planned in such a sequence that each assignment serves to "build" a further
assignment; 4. A variety of organizational structures are used (pair work, group work, individual
work, involvement of the whole class by teachers)

5. The curriculum is not simplified, on the contrary it is enhanced: teachers use the "abundance of
messages" (ie ideas are presented in a variety of ways, including rhetorical strategies and genres,
visuals (pictures), as well as academic social practices such as classroom / laboratory research
practices).

Creating a curriculum based on thematic units for the entire academic year and beyond requires a
great deal of time and analysis; Most importantly, continuous discussion and collaboration between
both subject specialists and language specialists. However, drawing up a curriculum helps to
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Increase the awareness of language teachers about different learning activities and assign

different and cognitive uses of the language when teaching different subjects.
CLIL method in teaching science subjects

According to Osborne, science without literacy is like a ship without a sail. In order to understand
the importance of language in science education, we need to understand the importance / role of
language in this or that culture. (Osborne, 2010). Language is inseparable from science and science
education. Language is the means of creating and understanding science. Language is a fundamental
means of obtaining a natural education, as it is through language that communication is established
in the lesson. For example, giving instructions and conducting research procedures in order to
perform thoughtful actions. Science is a process of research conducted through language, engaging
in debate, discussion, reasoning, and more. Wellington & Osborne argue that language is a major
barrier for many students in learning science. The main goal of science education is to support
students to use scientific language to construct and understand knowledge and experience. From a
linguistic and semiotic point of view, it is important for science education not only to understand
the essence of this or that event, but also to explain and analyze tables, diagrams and graphs
(Wellington & Osborne, 2001). Markic points out that it is important to develop all four language
skills when teaching science in the classroom: writing, reading, listening, speaking (Markic, 2014).

Basically, in the science teaching process, students work in groups of 3-4 students while conducting
research. At the elementary level, they are mainly guided by the instructions prepared in advance
by the teacher. Naturally, reading, listening, and speaking competencies are particularly developed
at this time, although this does not mean that the development of written competence should be
delayed. The basis for all this is the achievement of the Georgian National Curriculum (2018-2024)
in terms of research at the elementary level. "The aim of teaching subjects united in the group of
natural sciences is to arise the student's interest and share the basics of natural sciences, to develop
research skills, which will allow them to know and grasp the world, to feel responsible for
themselves, society and the environment.” For educational purposes, the curriculum provides for
the solution of specific tasks. One of these tasks is to develop communication skills, for which it is
important to use verbal tools - words, their consonants and sentences.

In 2020, within the framework of the EU-funded ESTA project in Georgia, it was planned to teach
science subjects and the Georgian language with CLIL method at the primary school level in several
regions with minority population, for whom Georgian is the Second Language.

A teacher guidance document in the learning process is a national curriculum. According to the
natural sciences standard, in grades I-1V, according to the direction "Bodies and events", one of the
achievable results is the characterization of the properties of bodies and their constituent materials
/ substances, and the result to be achieved in the direction of "scientific research" is participation
in practical activities and demonstration of elementary research skills. According to the standard of
Georgian I-IV level, the direction of the results of "verbal skills" is listening to different types of texts
defined by the standard, comprehension and retelling, proper use of familiar vocabulary and
linguistic-syntactic constructions, use of familiar verbal strategies according to the purpose. As for
reading skill, reading and comprehension of different types of texts is defined by the standard.
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n the table 1, a study map, how language competence can be enhanced in the above-me
results-oriented natural science learning process using the CIIL method, is presented. The study map
was planned in cooperation with the natural sciences and Georgian language teachers.

Table 1. A study map for the Study of easily observable properties of substances

science lesson Purpose / topic of the
subject / content material

Learning activities Research, drawing, recording, presenting a task
The role of the student Researcher, Presenter
Key lexical units Instruction, experiment, research question, plan,

stage, sequence, table, report;

Observation, description, investigation, data
collection, analysis, inference;

Substance, mass, volume, color, size;

Sugar, water, paint, dinner spoon, teaspoon, glass
cup, plastic cup, metal spoon, plastic spoon;
Aqueous, sugary, brine;

Red, yellow, green, blue, white, black, dark in
color, light in color, transparent;

Faster - faster, slower - slower;

Start - final, start - finish, fast - slow, easy -
difficult, heating — cooling

Language Functions (Language Assumption, reasoning, substantiation,
Patterns) argumentation
Genre (understanding and use) Graphic organizers, making a table, describing

photos/experiment, research report

Introducing the linguistic-cultural components in the science lesson

Introducing the linguistic-cultural component in the science lesson can be a challenge,
especially when dealing with students from different cultural backgrounds who speak different
languages. However, this challenge can also be seen as an opportunity to develop students'
language skills and subject matter knowledge simultaneously, through the use of Content and
Language Integrated Learning (CLIL) approach (Marsh, 2002; Coyle et al., 2010).

In Georgia, linguistic and cultural diversity is a sensitive issue, and it is vital to provide
education that is sensitive to this diversity. The Erasmus+ ESTA project, which started in 2020, aims
to promote more responsible science education through the inclusion of cultural diversity and
linguistic heterogeneity issues in science teacher education. The project seeks to develop university
curricula and courses for educating future teachers for diversity-sensitive science teaching, by
following the model of CLIL and Action Research, providing Continuous Professional Development
to in-service science teachers about diversity-sensitive science teaching, and promoting virtual
mobility and the use of open educational resources.

When teaching science, the linguistic-cultural component can be brought into the lesson
through various activities (Coyle et al., 2010). Lesson planning is an essential part of any educational
program. Based on the scaffolding principle, it involves several stages that lead to successful
learning outcomes. These stages include need analysis, determination of students' knowledge level,
determination of the learning objective, lesson planning, providing interesting and necessary
information to students, building a "scaffold" based on the needs of students, and effective
combination of language and subject teaching (Brunfaut&Revesz, 2019). Activities that can be used
for CLIL (Content and Language Integrated Learning) in a science lesson are:

Inquiry-Based Learning: Students can be given a science experiment to perform, where they
have to predict, observe, and record data. The teacher can provide the students with a set of guiding
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qguestions to help them hypothesize and draw conclusions. This activity will help students C'e¥&#0p
scientific thinking skills, while also learning the language of science (Westbrook, 2019).

Vocabulary Building: Students can be provided with a list of key vocabulary words related to
a particular science topic, such as the human body or photosynthesis. They can then work in pairs
or small groups to create flashcards or a glossary with definitions, translations, and visual aids to
help them remember the words.

Research Projects: Students can be given a research project on a particular scientific topic,
such as climate change or renewable energy. They can work in pairs or small groups to conduct
research and create a presentation or report on their findings. This activity will help students
develop their research and presentation skills, as well as their language proficiency (Allen, 2010).

Concept Mapping: Students can be asked to create a concept map to show their
understanding of a particular scientific concept, such as the water cycle or the rock cycle. They can
work in pairs or small groups to brainstorm and organize their ideas, using appropriate scientific
language and terminology (Novak&Carias, 2008).

Role-Playing: Students can be asked to role-play different scientific scenarios, such as a doctor-
patient consultation or a scientific debate. This activity will help students develop their language
proficiency, as well as their critical thinking and problem-solving skills (Hafner, 2014).

Science Journals: Students can be asked to keep a science journal, where they can record their
observations, questions, and reflections on different scientific topics. This activity will help students
develop their writing skills, as well as their ability to think critically and reflectively (Keating & Boud,
2018).

To demonstrate how the linguistic-cultural component can be incorporated into a science
lesson, we have included the practical application of vocabulary building, research project, and
concept mapping on the example of beans activity. The brochure, Lilu's House, which was created
for primary level as part of the Science on Stage project, and was translated into Georgian in the
framework of project ESTA in 2022. One of the activities given in the chapter Kitchen Curiousities is
sorting beans, and a teacher can use this as a basis for teaching descriptive language (measuring
and weighing).

The activities are designed for the classes with linguistic and cultural diversity to strengthen
the official language. The first activity for this lesson is Sorting Beans. For this activity, the teacher
prepares up to 30 cards with 5 words from the target language related to this activity. The students
are then divided into groups, and each group chooses 5 cards. The task of each group is to create a
sentence which is as long as possible using the words on the cards. The sentences can be later
presented to the whole class. A teacher can also prepare the list of a verb chain (measure, weigh,
describe, sort, put, observe), name chain (beans, ruler, scale, task sheet, color), and chain of ideas
(measuring, weighing, sorting, describing, differentiating) (Choi & Kim, 2017). Similarly, the lists can
be used to make sentences.

There are several other linguistic and cultural activities that can be used for older students
while conducting the bean activity. The teacher can provide students with topics and questions to
discuss in groups and make presentations later, such as identifying occupations associated with
growing beans, creating proverbs or idioms about beans, exploring the science behind how long it
takes for beans to germinate and what conditions favor bean sprouting, connecting to math by
determining how many beans should be planted to produce an average of one kilo of beans, creating
art by drawing a bean before and after germination, discussing how we can help farmers grow
beans, exploring the different varieties of beans popular in the region where the students live,
preparing the recipes of different dishes with beans and identifying categories of words related to
beans (verb, noun, adjectives, etc.) (Coyle et al., 2010).

Through these activities, students can benefit in several ways, such as improving their
content knowledge of bean grain characterization, enhancing their language knowledge through the
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use of comparative degree of adjectives and verbs necessary for measurement, and developirtgi€ir
communication skills and ability to work in groups.

The science teachers should:

* Incorporate linguistic and cultural components in the science lessons: As discussed in this
section, incorporating linguistic and cultural components in science lessons can improve
language skills and enhance the overall learning experience. Therefore, science teachers
should strive to include activities that promote language acquisition and cultural awareness.

¢ Use the Content and Language Integrated Learning (CLIL) approach: The CLIL approach is a
great way to develop students' language skills and subject matter knowledge
simultaneously. Therefore, science teachers should consider using this approach in their
lessons.

e Engage in continuous professional development: As the field of education evolves, it is
important for science teachers to stay up-to-date with the latest research and teaching
strategies.

e Conduct need analysis: Before planning any science lesson, science teachers should conduct
a need analysis to determine their students' knowledge level, learning objectives, and needs.
This will help science teachers create effective lesson plans that cater to their students'
needs.

e Use ascaffold-based approach: Science teachers should use a scaffold-based approach when
planning their lessons. This involves building on their students' existing knowledge and
providing support to help them reach their learning objectives.

e Incorporate a variety of activities: To cater to the diverse learning styles and cultural
backgrounds of their students, science teachers should incorporate a variety of activities in
their lessons.

e Be culturally sensitive: Finally, science teachers should be culturally sensitive and aware of
the linguistic and cultural diversity of their students. This can involve using culturally relevant
examples and activities, being aware of their students' cultural practices and beliefs, and
creating a classroom environment that is inclusive and respectful of all students.

Conclusion

In conclusion, incorporating linguistic and cultural activities in lessons not only helps to
improve language skills but also enhances the overall learning experience. By providing multiple
opportunities for students to use the language in various contexts and using a variety of language
models teachers can create a rich learning environment that supports the needs of all learners.
Through the use of CLIL approach, teacher training, and effective lesson planning, it is possible to
develop students' language skills and subject matter knowledge simultaneously, and provide a more
inclusive and culturally sensitive education.
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Methods, Tools and Instruments for dealing with cultural diversity

Cultural diversity in Georgia is shaped by a variety of factors, including the presence of ethnic
minorities such as Armenians, Azeris, Abkhazians, and Ossetians, among others. These communities
bring distinct languages, traditions, and worldviews that can enrich the learning experience in science
classrooms. However, the legacy of a homogeneous educational approach, influenced by the Soviet
era, often marginalizes these diverse perspectives. Therefore, it is crucial to implement methods that
not only acknowledge but also leverage this diversity to create a more equitable and inclusive science
education system.

Culturally relevant pedagogy emphasizes the incorporation of students' cultural backgrounds into the
curriculum. In science education, this can involve:

Connecting Scientific Concepts to Local Contexts: Educators can design lessons that relate
scientific concepts to the students' immediate environment. For instance, exploring local flora
and fauna or addressing environmental issues relevant to the community helps students see
the relevance of science in their lives.

Including Diverse Scientific Contributions: Highlighting contributions from scientists of
various backgrounds can inspire students and foster a sense of belonging. This could involve
introducing figures like Niko Pejlashvili or other notable scientists from minority
communities in Georgia.

Inquiry-based learning encourages students to ask questions, explore, and investigate. This method is
particularly effective in diverse classrooms as it allows students to engage with content at their own
pace and from their unique perspectives. Strategies include:

Hands-On Experiments: Science experiments that require collaboration can facilitate
dialogue among students from different backgrounds. For example, conducting water quality
tests can lead to discussions about local water sources and the cultural significance of water
in various communities.

Group Projects: Group work allows students to learn from one another's experiences and
viewpoints. Creating diverse teams for projects can help bridge cultural gaps and foster
teamwork.

Recognizing that students come with varying levels of prior knowledge and experiences,
differentiated instruction is crucial. This can involve:

Tiered Assignments: Providing multiple pathways for students to explore scientific concepts
ensures that all learners can engage meaningfully. For instance, students could choose
between creating a model, conducting research, or preparing a presentation on a scientific
topic.

Flexible Grouping: Changing group compositions based on tasks or projects encourages
collaboration among students from different cultural backgrounds, promoting peer learning.

In a culturally diverse classroom, providing materials in multiple languages can enhance
understanding and engagement. Science educators in Georgia can utilize:

Bilingual Textbooks and Glossaries: These resources can help students access content in
their mother tongue, facilitating comprehension of complex scientific terminology.

Visual Aids: Incorporating diagrams, videos, and illustrations can transcend language barriers
and aid in conceptual understanding.

12
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The integration of technology can provide innovative ways to address cultural diversity. Educators
can explore:

o Interactive Platforms: Tools such as Kahoot! or Quizlet can engage students in science
topics while allowing for cultural customization in questions and themes.

e Online Collaboration: Virtual platforms can connect Georgian students with peers globally,
facilitating cross-cultural scientific discussions and exchanges.

Leveraging community resources can enrich science education by providing real-world context. This
can include:

e Guest Speakers: Inviting local scientists, farmers, or environmentalists from various cultural
backgrounds to share their experiences can provide diverse perspectives on scientific
concepts.

o Field Trips: Organizing visits to local science centers, museums, or natural reserves can help
students see science in action and appreciate the diversity of scientific applications in their
own communities.

Instruments for Assessing Cultural Competence in Science Education

Educators can use self-assessment instruments to evaluate their cultural competence and ability to
effectively teach in diverse classrooms. These may include:

e Reflective Journals: Keeping journals that focus on interactions with students from diverse
backgrounds can help teachers recognize biases and identify areas for growth.

e Professional Development Workshops: Participation in workshops focused on cultural
competence and inclusive teaching practices can equip educators with the necessary skills and
knowledge.

Gathering student feedback is essential for understanding their experiences and perceptions.
Instruments can include:

e Surveys: Anonymous surveys can be administered to gauge students’ feelings about inclusion
in the science curriculum and their perceptions of cultural representation.

e Focus Groups: Conducting focus group discussions with students from diverse backgrounds
can provide deeper insights into their experiences and suggestions for improvement.

While the implementation of these methods, tools, and instruments presents various opportunities for
enhancing cultural diversity in science education, challenges remain. These include:

e Resistance to Change: Some educators may be hesitant to adopt new methods, preferring
traditional approaches. Professional development and ongoing support are essential to
facilitate this transition.

e Resource Limitations: Inadequate access to multilingual resources and technology can
hinder the effective implementation of inclusive practices.

Despite these challenges, the ongoing reform efforts in Georgia's education system present a unique
opportunity to reshape science education. The growing emphasis on inclusive practices reflects a
commitment to fostering an environment where all students can thrive.

13
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ddressing cultural diversity in science education in Georgia is not merely an option; it is a <=
necessity in creating equitable and inclusive learning environments. By employing methods such as
culturally relevant pedagogy, inquiry-based learning, and differentiated instruction, educators can
engage all students meaningfully. Furthermore, utilizing tools like multilingual resources, digital
technology, and community involvement enhances the learning experience.

As Georgia continues to embrace its diverse cultural landscape, the need for ongoing reflection,
adaptation, and professional development in teaching practices will be crucial. By investing in these
methods, tools, and instruments, educators can cultivate a science education system that honors and
celebrates diversity, ultimately contributing to a more inclusive and scientifically literate society.

Other Methods, Tools and Instruments

While the previously discussed methods, tools, and instruments are essential for addressing cultural
diversity in science education, it is equally important to explore additional strategies that can enhance
inclusivity and promote a rich learning environment for all students. This section outlines further
approaches that educators can adopt to foster cultural awareness and sensitivity in their classrooms.

Project-Based Learning (PBL)

Project-based learning encourages students to collaborate on real-world problems, often requiring
them to integrate knowledge from various scientific disciplines. By framing projects around local
environmental issues or community needs, educators can engage students from diverse backgrounds
in meaningful ways. PBL also promotes teamwork and communication, allowing students to share
their unique perspectives and experiences.

Collaborative Learning Environments

Creating collaborative learning environments can enhance cultural diversity in the classroom.
Educators can use cooperative learning strategies, where students work in diverse groups to solve
problems or complete tasks. This approach fosters communication and collaboration, encouraging
students to learn from one another while appreciating different viewpoints and cultural backgrounds.

Cross-Disciplinary Approaches

Integrating science with other disciplines such as history, art, or literature can provide a broader
context for understanding scientific concepts. For instance, exploring the historical contributions of
various cultures to scientific knowledge can highlight the interconnectedness of science and culture.
Such cross-disciplinary approaches encourage students to see the relevance of science in their
everyday lives and the world around them.

Visual and Performing Arts

Incorporating visual and performing arts into science education can engage students creatively while
addressing cultural diversity. For example, students could create art projects that represent scientific
concepts or perform skits that illustrate scientific processes. This artistic integration allows students
to express their understanding of science through their cultural lenses, making learning more
meaningful.

Use of Technology and Multimedia
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echnology can play a vital role in addressing cultural diversity in science education. Educat&&s@an
utilize multimedia resources such as documentaries, podcasts, and interactive websites that showcase
scientific achievements from various cultures. Virtual field trips to scientific institutions or cultural
heritage sites can also provide students with diverse perspectives and enhance their understanding of
scientific concepts.

Continuous Professional Development for Educators

To effectively address cultural diversity, educators must engage in continuous professional
development. Workshops and training sessions focused on cultural competency, inclusive teaching
practices, and the latest pedagogical trends can equip teachers with the knowledge and skills
necessary to create inclusive classrooms. Collaborating with local educational organizations or
universities can provide resources and support for ongoing learning.

Community Involvement and Partnerships

Building partnerships with local communities and organizations can enrich science education by
providing additional resources and expertise. Engaging parents and community members in school
activities fosters a sense of belonging and emphasizes the importance of cultural diversity in
education. This collaboration can also create opportunities for students to participate in community
science projects or cultural events, further enhancing their learning experiences.

Feedback and Reflection Mechanisms

Finally, implementing feedback and reflection mechanisms is crucial for understanding the
effectiveness of diversity-related initiatives. Regularly gathering feedback from students, parents, and
colleagues can help educators identify areas for improvement and make necessary adjustments.
Reflection on teaching practices and student interactions can also promote growth and development
in creating an inclusive learning environment.

Possible adaptation to the local context

When addressing cultural diversity in science education within the Georgian context, educators must
consider the unique cultural, historical, and social dynamics of the country. Below are several
adaptations that can enhance the effectiveness of the previously discussed methods, tools, and
instruments, making them more relevant to Georgia's diverse classroom environments.

Georgia boasts a rich tapestry of folklore and traditions that can serve as a valuable resource in science
education. Educators can incorporate local legends and cultural practices into lesson plans, linking
scientific concepts with traditional knowledge. For example, discussing the natural environment
through the lens of traditional Georgian agricultural practices can help students relate to scientific
principles while celebrating their heritage.

Given Georgia's diverse ecosystems, educators can focus on local environmental issues to engage
students meaningfully. Incorporating project-based learning that addresses local challenges, such as
deforestation or pollution in the Black Sea, can foster a sense of responsibility and connection to their
community. This local focus allows students to apply scientific concepts to real-world problems that
directly affect their lives.

15




ESTA

uilding partnerships with local scientists, environmentalists, and cultural practitioners car<eiis
science education. Guest speakers can provide insights into Georgian biodiversity, conservation
efforts, or historical contributions to science. These collaborations create opportunities for students
to learn from experts who share their cultural background and can relate scientific concepts to their
experiences.

Educators should leverage local resources and materials to make science education more relevant.
This can include using local flora and fauna in biological studies, geological formations for earth
science lessons, or historical artifacts in physics and chemistry experiments. By incorporating familiar
materials, students are more likely to engage with the content and appreciate its relevance to their
lives.

Georgia is home to various ethnic groups and languages. Incorporating multilingual resources in
science education can help bridge language barriers and promote inclusivity. Providing scientific
materials in Georgian, as well as other minority languages, can enhance comprehension and ensure
that all students have access to the curriculum.

Organizing science festivals or fairs that celebrate cultural diversity can create an inclusive
environment in schools. These events can showcase projects that highlight scientific contributions
from various cultures, engage the community, and promote collaboration among students from
different backgrounds. Such initiatives encourage students to explore and present their scientific
understanding in a culturally rich context.

Professional development programs for teachers should reflect the specific cultural dynamics of
Georgia. Workshops that focus on cultural competency, inclusive teaching practices, and local
scientific knowledge can equip educators with the necessary skills to address the diverse needs of
their students. Collaborating with Georgian universities and organizations can help create tailored
training sessions that resonate with local contexts.

Involving families and communities in science education is crucial for fostering cultural diversity.
Educators can organize family science nights or community workshops where parents and guardians
participate in science activities alongside their children. This involvement strengthens the connection
between home and school, creating a supportive learning environment for students.

Assessments should reflect the cultural and contextual realities of Georgian students. By designing
assessments that allow students to draw on their cultural knowledge and experiences, educators can
create a more equitable evaluation process. Contextualized assessments encourage students to
connect scientific concepts to their daily lives, fostering deeper understanding and engagement.

Educators should continually reflect on their practices and adapt methods to meet the evolving needs
of their students. Regular feedback from students and parents can guide these adaptations, ensuring
that teaching approaches remain relevant and culturally responsive. By fostering a culture of
continuous improvement, educators can create a dynamic learning environment that embraces
cultural diversity.
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