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Blue Heritage: Promoting Ocean Awareness Through Cultural
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Addressing the climate crisis requires not only scientific insight but also culturally grounded awareness
and student-led action. Building on our 2024-2025 school-based Ocean Research initiative, the
international eTwinning project “Blue Heritage - Mavi Miras” integrates STEM inquiry with cultural

narratives to advance ocean literacy, sustainability competencies, and civic engagement.

From the research strand, students practiced data-informed inquiry using digital tools—most
notably the European Atlas of the Seas—to explore sea-surface conditions, marine pollution hotspots,
and coastal vulnerability indicators. They complemented desk research with citizen-science style
activities (e.g., local litter audits, reuse /recycle prototyping) and synthesized findings into concise data
stories. This strengthened data literacy, problem framing, and solution design skills.

From the cultural strand, learners will continue investigating how oceans are represented across
societies—ranging from Greek sea deities and Polynesian voyaging traditions to Turkish maritime
folklore. These narratives will surely inspire arts-based outputs (poems, illustrations, digital collages,
short music pieces) and literal productions in students’ native languages. Framing the ocean as both
ecological and cultural heritage will help anchor environmental responsibility in identity and values.
“Blue Heritage” thus acts as a convergence model: research-to-action pathways (pollution reduction
ideas, blue-economy awareness, eco-design with recycled materials) are communicated through
culturally resonant storytelling and creative media. Online collaboration (Padlet, Canva, Genially)
amplified visibility, enabled peer feedback across partner schools, and supported iterative

improvement. The presentation will showcase

selected artifacts, the pedagogical arc (inquiry — creation — action), and evaluation evidence on
student outcomes (ocean literacy gains, teamwork, scientific communication, and community
outreach).

By bridging data-driven STEM learning with culture-driven meaning-making, this project offers a

scalable approach to ocean education that is rigorous, inclusive, and motivating for diverse learners.
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This study investigates how students participating in a STEM-integrated arboretum implementation
construct meaning regarding nature and environmental responsibility. Grounded in constructivist
learning theory and transformational learning theory, the research explores students’ reflective
experiences during a school-based project initially developed under the TUBITAK 4006 Science Fair
program. The study employed a phenomenological research design and focused on the lived
experiences of three volunteer fifth-grade students who took part in a long-term arboretum-based
learning process.

Data were collected through classroom observations, student-generated products (e.g., plant
identification cards, digital exploration using PlantNet and Google Lens), and reflective student
statements. Thematic analysis revealed four primary themes: (1) a shift from confusion to curiosity
regarding plant classification, (2) re-evaluation of familial knowledge through student-led scientific
inquiry, (3) the development of ecological empathy toward living systems, and (4) transformation of

learner identity toward active environmental engagement.

Findings demonstrate that nature-based STEM experiences not only enhance scientific and technological
understanding but also cultivate students’ critical thinking, sense of responsibility, and emotional
connection with biodiversity. The study highlights the potential of arboretum-based learning
environments to foster Sustainable Development Goal 15 (Life on Land) and suggests the expansion of
such practices beyond formal schooling into community settings such as municipal parks or public
gardens.
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iklim degisimi, biyolojik cesitliligin olusumu ve karbon emisyonlar: gibi kiiresel cevre sorunlari,
erken yaslardan itibaren cevre egitimine yonelik bliylimeleri vurgulamaktadir. Bu ¢alisma, yedi
tilkede 272 ilkokul 68rencisi ve 8 6gretmenin sunulmasiyla 2024-2025 akademik yilinda uygulanan
"Eko Cocuklar Daha Yesil Bir Gelecek Icin Ogreniyor” adli eTwining projesini sunmaktadir . Proje ,
o0grenci merkezli ve teknolojik destekli 6grenme faaliyetleri araciligiyla cevre bilincini artirmay1 ve

stirdurilebilirligi tesvik etmeyi amaclamaktadir .

Arastirma, Web 2.0 araclarini, yaratici dijital hikdye anlatimini ve sorgulanmaya dayali deneyleri
cevre egitimine entegre eden nitel bir vaka calismasi olarak tasarlanmistir. 6grenciler , Google Earth
gozlemleri, dijital bilgi kartlari, karbon ayak izi analizi, yaratici karakter tasarimi ve uygulamal
deneyler araciligiyla iklim iklimi, biyocesitlilik, karbon ayak izi ve sera kapsamli arastirdilar . Bu
yaklasimla soyut 6zet kavramlar somut ve ilgi cekici 68renme deneyimlerine donistiiriilmesine
yardimci olarak elestirel diistinme, dijital okuryazarlik, is birligi ve problem c¢c6zme siireglerinin

gelismelerini sagladi .

Bulgular, onlarin daha giiclii bir ¢evre bilinci ve kisisel sorumlulugu gelistirdigini, sinif ici 6grenmeyi
gercek hayattaki sorunlarla birlikte yasadigim gosteriyor. iklim dostu karakterler ve kisa egitim
videolar: gibi yaratici yaratimlari, empatiyi, yaraticiliglr ve cevre bilincine sahip tutumlar1 tesvik
etmistir. Proje sadece bitkilerle ve bilimsel olarak gelismekle kalmamis, ayni zamanda sosyal ve
duygusal gelisimi destekleyerek dayanikl siirdiiriilebilir yeterlilikler edinmeye ve uyumlu geng

cevreci olarak hareket etmeye tesvik etmistir.
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The subject of digital technologies’ integration with sustainability-oriented strategies in STEM
education has emerged as a pivotal research field, reflecting the global imperative to prepare learners,
students and educators for the challenges of the 21st century. The main objective of this bibliometric
study is to map global research trends at the intersection of digitalization, sustainability, and STEM-
related disciplines, drawing on publications indexed in both Scopus (n = 188) and Web of Science (n =
726) databases between 1993 and 2025. With an application of performance analysis and science
mapping techniques, the bibliometric study explores the publication growth, geographic distribution,
institutional contributions, authorship networks, and thematic evolution. Moreover, the keyword co-
occurrence and citation analyses reveal four dominant research clusters: (1) technology- enhanced
environmental education, (2) digital tools for sustainability competencies, (3) ICT- enabled pedagogical
innovation in STEM, and (4) policy and curriculum integration for Education for Sustainable
Development (ESD). The findings reveal a rapid growth in scholarly literature since the mid-2010s,
with Europe and Asia emerging as leading contributors, while cross-regional collaboration remains
limited. The thematic trajectory reveals a shift from early ICT adoption studies toward holistic models
integrating sustainability, digital literacy, and problem-based learning. This mapping provides a solid
basis for future research directions, highlighting the need for interdisciplinary approaches, equitable

digital access, and the alignment of STEM education with global sustainability goals.
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The “Little Steps Big Future” Erasmus+ project is an innovative initiative integrating
sustainability, digital skills, and coding into early childhood education through an Open
Schooling model. With partners from Turkey, Romania, Italy, Spain, and Sweden, the project
aims to foster children’s interest in nature, climate awareness, and programming while
equipping teachers with interdisciplinary STEM competencies. Our motto: “Small schools,
big dreams for the planet.”
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Think Industry Project (TIP) is an ongoing long-term hands-on STEM education project designed to
inspire and empower young students, aged between 12 and 18 years old, to become active contributors
to the future of industry through innovation, sustainability, and entrepreneurial thinking (Fernandes
and Rocha, 2011). Set within the framework of Industry 5.0—a human-centered evolution of industrial
development this project bridges scientific learning with real-world industrial challenges, focusing on
how emerging technologies and sustainable practices can co-exist to build a better future. The TIP
framework is deeply rooted in the values of Industry 5.0: not just automation and digitization, but
inclusion, personalization, and ethical responsibility (Xu, et al, 2021). Unlike Industry 4.0
(Manikanawar, et al., 2021), which prioritizes efficiency, Industry 5.0 emphasizes collaboration between
humans and machines, fostering a future where sustainability, well-being, and innovation are

interwoven.
An additional aim of TIP is to attract young students to technology, engineering, and related study areas.

Several activities are planned to achieve the main goals of TIP: an entrepreneurial contest, a STEM
contest, lectures in schools, and workshops with hands-on experience in digital manufacturing
technologies within our Technological Centres network.

The authors will explore the importance of these activities and how the students get involved, using

different teaching approaches, turning the students more active within STEM areas.
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This presentation explores the development and implementation of the EDUBRIDGE model, an
interdisciplinary lesson planning approach designed to address the increasing fragmentation of
subject-based education. The siloed nature of traditional curricula often prevents students from seeing
connections between disciplines such as science, mathematics, arts, and social studies, limiting their

ability to engage in real-world problem- solving and critical thinking.

EDUBRIDGE was developed as a teacher support model to promote curriculum integration, combining
practical planning templates with the use of Al-supported tools such as ChatGPT, Canva, and Curipod.
This presentation shares outcomes from a teacher workshop held in 2025, where educators

collaboratively designed interdisciplinary lesson plans aligned with 21st-century competencies.

The findings show that combining outcomes from multiple subjects around shared themes improves
student engagement, conceptual understanding, and creative thinking. Furthermore, the
integration of generative Al tools into the lesson design process enhanced teacher productivity and
innovation.

This oral presentation provides both theoretical grounding and practice-based insights, demonstrating
how the EDUBRIDGE model can serve as a scalable and adaptable framework for transforming

classroom practices and supporting more holistic and sustainable learning experiences.
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Equity

This presentation critically examines two predominant approaches in STEM education:
interconnected/integrated models, which blend science, mathematics, engineering, and technology
around authentic, real-world challenges, and parallel models, which uphold disciplinary separation to
maintain content depth. Integrated STEM has garnered support due to its ability to foster problem-
solving and interdisciplinary thinking, yet studies also identify a significant asymmetry-with
mathematics and technology often underrepresented compared to science and engineering (Kersanszki
et al, 2023). Empirical evidence suggests that thematic and problem-based integration enhance
academic performance and motivation, while project-based and extracurricular STEM activities support
critical thinking and identity formation (Le et al., 2023). The incorporation of emerging technologies
- such as Augmented/Virtual Reality and Artificial Intelligence - has shown positive effects on
engagement, conceptual understanding, and personalization, although challenges remain related to
equity, infrastructure limitations, and teacher preparation (Xu & Ouyang, 2022). The STEAM evolution,
involving the integration of arts, reveals potential in enhancing creativity and affective outcomes but
often lacks theoretical and pedagogical coherence (Milara & Ordufla, 2024). Engineering practices
have been posited as an epistemic anchor that provides coherence across STEM domains (Simarro
& Couso, 2021). However, successful implementation is constrained by unclear definitions, teacher self-
efficacy issues, structural school barriers, and uneven disciplinary representation. Future research
should pursue rigorous longitudinal and experimental designs, balance discipline inclusion, support
teacher co-design, focus on equity through Universal Design for Learning, and address the ethical

implications of emerging technologies.

| SE )

International Centre for STEM Education



STEM=""

www.stempd.net

"Environmental STEMgineers": Sustainable Development from
an Environmental Engineering Perspective with Fatih Bilsem's

Contribution

by Seyhan PULLUKCU |
Abstractld: 830
Submitted: 29/07/2025
Event: The European ICSE Science Factory Conference & 6th International STEM Education Conference
Topic: STEM Education
Keywords: STEM, sustainability, environment, eTwinning

Bu akademik makale, Ekim 2024 ile Haziran 2025 tarihleri arasinda 11-18 yas araligindaki 68rencilere
yonelik olarak yiritilen "Environmental STEMgineers" eTwinning projesine odaklanmaktadir. Bu
projenin temel amaci, 6grencileri siirdiiriilebilir diislinmeye tesvik etmek ve onlara on yedi Birlesmis
Milletler Siirdiiriilebilir Kalkinma Hedefi (SKH) ve ¢cevre miihendisliginin gesitli yonleri hakkinda bilgi
vermektir. Ayrica, 6grencilerin kiiresel hava, kara ve su kalitesi sorunlari ile atik bertaraf sorunlarini
arastirmalarini ve yaratici ¢6zlimler sunarak problem ¢6ziicti olmalarini hedeflemistir. Projenin bir diger
onemli hedefi ise, farkl iilkelerden (Yunanistan, Tiirkiye, Giircistan, Portekiz, 1talya, ispanya, Romanya,
Kuzey Makedonya) 263 6grenci arasinda uluslararasi is birligini tesvik etmek, ekip ¢calismasi ve elestirel
diistinme becerilerini gelistirmektir. Bu proje ayni zamanda 6grencilerin kiiltiirel farkindaliklarini, dijital

okuryazarliklarini ve 21. yiizyil becerilerini gelistirmeyi de amaglamaktadir.

Proje stiresince, ¢ok sayida pedagojik yontem ve teknolojik ara¢ kullanilarak zengin bir 6grenme ortami
yaratildi. Proje Tabanh Ogrenme, Isbirlik¢ci Ogrenme, Disiplinlerarasi ve Cok Disiplinli calismalar, proje
faaliyetlerinin temelini olusturdu. Ogretmenler ve 6grenciler arasindaki iletisim, Zoom iizerinden web
seminerleri, Twinspace forumlari, proje giinliikleri, eTwinning Live dahili mesajlasma ve WhatsApp gibi
cesitli kanallar aracihgiyla saglandi. Ozellikle Twinspace, proje icin merkezi iletisim ve is birligi platformu
olarak aktif bir sekilde kullanildi.

Teknolojinin kullanim1 projenin ayrilmaz bir parcasiydi. Ogrencilere e-giivenlik ve internet etigi
konusunda egitim verildi ve Giivenli Internet Giinii etkinlikleri diizenlendi. Proje kapsaminda kullanilan
temel Web 2.0 araclari arasinda Canva (poster ve logo tasarimi), Mentimeter, Google Forms, YouTube,
Bitmoji/Pixton, PicCollage/Pixiz, Genially, LearningApps ve yapay zeka uygulamalar1 yer aldi.
Ogrenciler karma takimlar halinde c¢alisarak is birlikgi iiriinler olusturdu; bu iiriinler arasinda bir
Strdirilebilir Kalkinma Hedefleri Brosiirii, ¢evre miihendisleriyle yapilan podcast'ler ve Diinya Geri
Doniistim Giint etkinlikleri yer aldi. Proje etkinlikleri okul miifredatina (Sosyal Bilgiler, Tarih, Cografya,
Turkge, Bilisim Teknolojileri, Mizik) entegre edildi ve ders saatleri igerisinde
gerceklestirildi.

Proje boyunca yapilan gézlemler, aylik forumlar, web seminerleri, anketler ve sohbet odasi tartismalari
aracilifiyla 6nemli bulgular elde edildi. Ogrencilerin ¢evre okuryazarhg ve STEM bilgi ve becerilerinde

gozle gorilir bir artis gozlemlendi. Uluslararasi is birligi sayesinde kiiltiirel farkindaliklar1 gelisti ve
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yazili ve s6zli ifade becerileri gliglendi. Verilen gorevleri tamamlarken sorumluluk duygusu kazandiklari
ve teknolojik araglari daha aktif ve verimli kullandiklar: gériildi. Web 2.0 araglariyla keyifli bir 6grenme

deneyimi yasayarak 6grenme verimliliklerini artirdilar. Ayrica, 6z glivenleri ve sosyal zekalar1 gelisti.

Ogretmenlerin bakis acisindan, cesitli Web 2.0 araclarim 6grenme ve derslerine entegre etme
becerileri artti. Proje faaliyetlerinin derslerde motivasyon ve dikkat cekme verimliligini artirdig1 ve
mesleki vizyonlarini gelistirdigi belirtildi. Projenin okula katkilar1 arasinda, egitim is birligine 6rnek
olmak, egitim kalitesini artirmak ve okulun egitime yaklasimini teknolojik ve kiiltiirel agidan degistirmek
yer ald1.

"Cevresel STEMgineers" projesi, Ogrencilere siirdiirilebilirlik farkindaligini gelistirme, kiiresel
sorunlara yonelik problem c¢c6zme becerilerini gelistirme ve uluslararasi is birligi icinde c¢alisma
becerilerini gliclendirme konusunda degerli bir deneyim sagladi. Elde edilen en basarili sonug,
O0grencilere yeni cagin gerektirdigi problem ¢c6zme, elestirel diisiinme, tiretkenlik, ekip ¢calismasi ve ¢oklu

okuryazarlik becerilerini kazandirmak ve icten katilimla 6grenme yeteneklerini gelistirmek oldu.
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In the 21st century, it has become imperative to adopt a sustainable life with increasing environmental
problems. In this context, the United Nations’ 2030 Sustainable Development Goals aim to establish a
healthy balance between the environment, society and the economy. Among these goals, those directly
related to this project are 4th goal (Quality Education), 11th goal (Sustainable Cities and Communities)
and 13th goal (Climate Action).

An analysis of Turkish Ministry of Education (MEB) resources shows that in the 2018 Science
Curriculum, environmental issues are addressed at each grade level within a spiral structure. However,
the concept of the ecological footprint appears only briefly and at a very basic level in the 8th-grade
curriculum (MEB, 2018). Although the revised 2024 curriculum introduces a unit titled “Sustainable
Living and Recycling” in the 5th-grade textbook, the concept of the ecological footprint is still not
included.

To address this gap, this project was implemented with 6th-grade students. The aim was to help students
reflect on their daily lifestyle practices, calculate their ecological footprints, and develop
environmentally responsible behaviors. This process was supported by STEM activities designed around
the theme of sustainable living.

The study was conducted with 60 sixth-grade students in a public school. An embedded mixed
methods design was adopted, collecting quantitative data through pre- and post-tests using two validated
instruments: the Awareness Scale for Sustainable Living and the Ecological Footprint Calculation Scale.
Qualitative data were obtained through students’ reflective journals and semi-structured interviews,

which provided insight into their experiences throughout the implementation.
Students participated in several interdisciplinary STEM activities, including:

e (alculating ecological footprint using an Al tool: Students used Al-powered digital tools to
measure and evaluate their individual environmental impact.

e Designing a solar-powered house model: To explore renewable energy sources, students built
small-scale house models powered by solar panels.

e Building a wind turbine prototype: Using materials such as plastic blades and small motors,
students designed wind turbines and tested them with artificial wind sources.

e Recycling and reuse practices: Students recycled waste paper and designed new
functional products using unused household materials, developing awareness of sustainable
consumption.
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STEM education is gaining global significance in equipping students with 21st-century skills. However,
the effective implementation of this approach in classroom settings largely depends on teachers’
experience. Beyond practical experience, teachers also need to grasp the theoretical underpinnings of
STEM pedagogy. Current research indicates that many teachers tend to perceive STEM education
merely as interdisciplinary activity design, without fully internalizing its pedagogical dimension. This
highlights the need for comprehensive professional development programs integrating theoretical
knowledge, pedagogical understanding, and practical application skills in STEM education. In this
context, the present study aims to explore primary teachers' experiences following their first
implementation of STEM activities in their own classrooms after completing a graduate-level “STEM
Education” course. This research was designed using the case study pattern, one of the qualitative
research methods, and aimed to identify the barriers and facilitating factors encountered during the
teachers’ first implementation processes. The study group consists of 10 in-service primary school
teachers enrolled in a graduate program in primary education at a state university during the 2023-
2024 academic year, who also participated in the “STEM Education” course. During this 14-
week course—structured according to the revised Bloom’s Taxonomy—the teachers engaged in
activities designed to develop their theoretical knowledge, interdisciplinary thinking, and pedagogical
implementation skills. The course included academic readings, literature analysis, group discussions,
and hands-on workshops based on the engineering and entrepreneurship design model, guided by a
STEM education expert. Within this framework, the teachers designed original STEM activities and
implemented them with real student groups in their own classrooms. Data were collected through semi-
structured interviews conducted after the implementation and were analyzed using content analysis. The
findings revealed several challenges, such as curriculum constraints, limited time, lack of materials,
classroom management issues, and facilitating factors, including peer collaboration, expert support, and
student motivation. These findings provide valuable insights into how structured STEM teacher

education can influence classroom practice and improve teachers’ professional growth.
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Bu calisma, iklim degisikligi, biyolojik cesitlilik kaybi, gida glivensizligi ve sosyoekonomik esitsizlik gibi
kiiresel riskler 1siginda siirdiiriilebilir tarim modellerini degerlendirmeyi amaclayan, belge ve politika
analizine dayali nitel bir arastirmadir. FAO, IPCC, IPBES, UNESCO ve Avrupa Komisyonu dahil olmak iizere
uluslararasi literatiir ve politika cercevelerinin karsilastirmali bir incelemesi yoluyla, makale organik tarim,
akilli tarim teknolojileri, agroekolojik yontemler ve biyoteknolojik yenilikler gibi cesitli tarim
uygulamalarini elestirel bir bakis acisiyla incelemektedir. Calisma, bu cesitli yaklasimlar1 entegre eden
hibrit modellerin daha biitiinsel, dayanikli ve kapsayici ¢6ziimler sundugu sonucuna varmaktadir.

Ayrica calisma, egitim donlisimiiniin siirdiiriilebilir tarimin hayati bir bileseni oldugunu vurgulamaktadir.
Disiplinlerarasi, tasarim temelli 68renme modelleri araciligiyla uygulandiginda STEM egitimi (Bilim,
Teknoloji, Miihendislik, Matematik), erken c¢ocukluk doéneminden itibaren cevre bilincini, sistem
diislincesini ve inovasyon becerilerini gelistirir. Cinsiyet esitligine 6zel 6nem verilmekte ve STEM temelli
tarim egitiminin, sosyal adaleti ve gida egemenligini tesvik ederek kiz cocuklarini ve marjinallestirilmis
kirsal gencleri giigclendirebilecegi one siiriilmektedir.

Calisma, Tirkiye'nin 12. Kalkinma Plani, Avrupa Yesil Anlasmasi ve BM Sirdiirilebilir Kalkinma
Hedefleri'nden yararlanarak, stirdiiriilebilir tarimin sadece teknik bir uygulama olarak degil, ayni1 zamanda
pedagojik ve sosyal bir degisim stratejisi olarak da ele alinmasi gerektigini one siirmektedir. STEM,
suirdiirilebilirlik ve yerel topluluk katilimini birlestiren a¢ik okul uygulamalari, sistemik dontisiim i¢in kilit
mekanizmalar olarak vurgulanmaktadir. Bu sunum, strdiiriilebilirligi egitim sistemlerine ve tarimin
gelecegine entegre etmek icin ¢alisan politika yapicilar, egitimciler ve uygulayicilara ¢ok katmanli stratejik
Oneriler sunmaktadir.
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Projenin Amaci ve Gerekcesi:

Bu projenin temel amaci; 6grencilere siirdiiriilebilir tarim yontemlerini tanitmak, saglhikli beslenme
aliskanliklari kazandirmak ve ekolojik farkindaliklarini artirmaktir. Glintimiizde dogal kaynaklarin hizla
tiikenmesi, sagliksiz gida tiiketiminin artmasi ve ¢gevreye zarar veren tarim yontemlerinin yayginlasmasi
gibi problemler, bireylerin erken yaslardan itibaren c¢evre dostu liretim ve tiiketim aliskanliklari
kazanmasini zorunlu kilmaktadir.

Proje kapsaminda 6grencilerin; balik ve bitki arasinda dogal bir dongii olusturan aquaponik sistemleri
tanimalari, bu sistemlerin ¢evreye olan olumlu etkilerini gézlemlemeleri ve 6grendiklerini aileleriyle
paylasmalar1 saglanmistir. Proje, yalnizca akademik kazanim degil, ayni zamanda o6grencilerde
sorumluluk bilinci, is birligi ve toplumsal duyarlhlik gibi degerleri de gelistirmeyi hedeflemistir.
Aquaponik Tarim Nedir?

Aquaponik tarim; balik yetistiriciligi (akvakiiltiir) ile topraksiz tarimi (hidroponik) birlestiren
siirdiirtlebilir bir tiretim sistemidir. Bu sistemde baliklarin olusturdugu atiklar, bitkiler icin dogal bir
besin kaynagina doniisiir. Bitkiler bu besinleri kullanarak biiylirken ayni zamanda suyu da temizler. Bu
dongl sayesinde su israfi onlenir, kimyasal giibre ihtiyaci ortadan kalkar ve dogayla uyumlu bir
iretim ortami saglanmis olur. Volkanik taslar gibi dogal filter malzemeleri suyun berrakligini korur
ve kimyasal dengenin siirdiiriilebilirligine katki saglar.

Projenin Uygulanma Siireci:

1. Hazirlik ve Bilgilendirme:
Proje, fen bilimleri 68retmenlerinin rehberliginde, 68rencilere siirdiirtlebilirlik, saglikli beslenme ve su
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tasarrufu gibi temel kavramlarin anlatildifi bilgilendirme toplantilariyla basladi. Ogrenciler bu
toplantilarda hem teorik bilgi edindi hem de akranlariyla tartismalar yaparak farkindalik kazand.

2. Prototip Kurulumu:
Ogrenciler, 6gretmenlerinin gézetiminde ilk olarak sinif icinde kiiciik 61¢cekli bir aquaponik sistem kurdu.

Bu sistemde ii¢ Japon balig1 ve birka¢ marul fidesi kullanildi. Sistemin kurulumu sirasinda 6grenciler
gorev dagilimi yaparak is birligi icinde calisti.

3. Genisletme ve Uygulama:

Prototipin basarili olmasi lizerine okul bahgesinde daha biiylik bir aquaponik sistem insa edildi. Bu
sistemde farkl balik ve bitki tiirleri kullanilarak daha genis caph bir gézlem alani olusturuldu. Ogrenciler
sistemi diizenli olarak gozlemledi, bakimini yapt1 ve veri topladi.

4. Gozlem ve Raporlama:
Proje boyunca 6grenciler, sistemdeki gelismeleri gézlemleyerek giinliikler tuttu ve raporlar hazirladi. Su

sicakligl, balik saghgi, bitki biiyimesi gibi parametreleri incelediler. Bu siirecte analitik diisiinme
becerileri gelisti.

Toplumsal Etki ve Yayginlastirma:
* Ogrenciler, edindikleri bilgileri aileleriyle paylasarak evde saglikli beslenme ve bilingli tiikketim

uizerine farkindalik olusturdu.

e Sinif ici sunumlar ve panolar araciligiyla diger 6grenciler de projeden haberdar edildi.
e Aquaponik ciftliklerine geziler diizenlendi, bodylece teorik bilgi pratik goézlemle

pekistirildi.
e Diger okullarla is birligi yapilarak yayginlastirma faaliyetleri baslatild.

Kisa Vadeli Kazanimlar:

» Ogrenciler aquaponik sistemleri tanidi ve doga dostu iiretim yontemlerini 6grendi.
Saglikli beslenmenin 6énemi konusunda farkindalik kazandilar.

Su tasarrufu ve giibresiz tarim konularinda bilgi sahibi oldular.

Ekip calismasi, gozlem yapma ve sorumluluk alma becerileri gelisti.

Uzun Vadeli Hedefler:

Ogrencilerde tarim teknolojilerine ilgi uyandirmak

Gida giivenligi ve siirdiiriilebilir yasam konularina duyarlilik kazandirmak
Saglikli, cevreye duyarl ve bilingli bireyler yetistirmek

Okulun topluma 6rnek olacak bir ¢evre egitim modeli olusturmasi

Sonug:

“Aquaponik Tarim ve Saglikli Beslenme” projesi, 68rencilerin yalnizca bir tarim yontemi 6grenmelerini
degil, ayn1 zamanda c¢evreye, sagliga ve topluma karsi sorumlu bireyler olmalarini destekleyen biitlinsel
bir egitim modeli sunmustur. Proje; bilimsel diistinme, liretkenlik, is birligi ve toplumsal farkindalik gibi
bircok 21. ylizy1l becerisini desteklemistir. Bu yoOniiyle hem yerel hem de uluslararasi diizeyde 6rnek

alinabilecek bir iyi uygulama érnegidir.
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Turkiye'de STEM Odakli eTwinning Projeleri: 2020-2025 Yillari
Arasi Istatistiksel Bir Bakis

by Yasemin CETIN
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Submitted: 21/07/2025
Event: 6. Uluslararasi Ogretmenler Konferansi
Topic: Ogretmenler
Keywords: STEM Egitimi, eTwinning, Proje

Ulkelerin  kalkinmalarinin  siirdiiriilebilir olmasi1 icin egitim sistemlerindeki degisimlerin
zorunlulugunu esas kilan kiiresellesme ile birlikte disiplinler arasi biitiinlestiriciligi temel alan STEM
egitimi de diinya egitim sistemi igerisinde her gecen giin daha fazla 6nem kazanmaktadir. Egitimin her
alaninda varhgimi ciddi sekilde hissettiren STEM konularina eTwinning’den Erasmus’a, TUBITAK tan
TEKNOFEST projelerine bir ¢ok alanda rastlamak artik miimkiindiir.

Bu bildiri, 2020-2025 yillar1 arasinda Tiirkiye genelinde gerceklestirilen ve eTwinning platformu
uzerinden yirutilen STEM etiketli projelerin, STEM egitiminin dort temel bileseni olan fen,
teknoloji, miihendislik ve matematigin proje siireclerindeki dagilim oranlarini, istatistiksel analizler
1s181nda degerlendirmeyi amaclamaktadir. Arastirmada, ulusal diizeyde secim kriterlerine uygun 500
tamamlanmis eTwinning projesi tarama modeli kullanilarak incelenmis; veriler Ki-kare ve t-test
analizleri uygulanarak nicel arastirma yontemi ile degerlendirilmistir. Calismada, STEM etkinliklerinin
proje slirecleri icerisindeki rolii, egitim seviyeleri (ilkogretim ve ortadégretim) ve ulusal dinamikler
1s181inda karsilastirmali olarak ele alinmis, tablolar ve grafiklerle desteklenmistir. Elde edilen
bulgular, STEM egitim unsurlarinin projelerdeki dagiliminda belirgin farkliliklar ve egilimler oldugunu
ortaya koyarken, uygulama siirecleri ve proje sonuglar1 agisindan dnemli ¢ikarimlar sunmaktadir.
Bu bildiride sunulan nicel veriler ve istatistiksel analizler, STEM alanlarinin eTwinning projelerindeki
dagilimi ve proje stireclerindeki roliine dair 6nemli bulgular sunmaktadir. Egitimde dijital doniisiim,
disiplinleraras1 isbirligi ve inovatif 6grenme yaklasimlarinin artirilmasi yoéniindeki c¢agrilar,
arastirmanin tartisma ve sonu¢ kisimlarinda detayli bicimde ele alinmistir. Tiirkiye genelinde
yuriitilen projelerin kapsamli analizi, gelecekte STEM egitiminin giiclendirilmesine yonelik politika ve
uygulama modellerinin gelistirilmesi adina 6nemli bir referans niteligi tasimaktadir. Bu calisma,
STEM’in egitimdeki roliinii, ulusal diizeyde sec¢ilen 500 eTwinning projesi lizerinden degerlendirerek,
akademik diinyaya ve uygulayici politikalara yonelik degerli katkilar saglamaktadir. Ilerleyen siirecte,
hem nitel hem de nicel yontemlerin bir araya getirilmesiyle ortaya konulacak calismalar, STEM
egitiminin gelecekteki gelisim ¢izgisinin belirlenmesine yardimci olacaktir. Sonu¢ bolimiinde elde
edilen verilerin, STEM egitiminin gliclendirilmesi ve egitim politikalarinin gelistirilmesinde

kullanilmasi i¢in 6neriler tartisilmistir.
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STEM, eTwinning ve Eko-Okul Yaklasimlarinin Biitiinciil
Etkisiyle Gelisen Egitim Kultiru: “Cilibit'in Melodisi” Adh
Ekolojik Cocuk Kitabi Ornegi

by Miige Tulunay | Burcu Giimriik | Emine Duvan | Pelin Erk | Dilek Cetin | Mavi Vatan Ilkokulu | Albay
Stileyman Kiilahg¢i Ortaokulu | Mavi Vatan Ilkokulu | Altinova [lkokulu | Altinova Ilkokulu
Abstractld: 835
Submitted: 29/07/2025
Event: 6. Uluslararasi Ogretmenler Konferansi
Topic: Ogretmenler
Keywords: STEM, eTwinning, ekolojik egitim

Bu calisma, STEM, eTwinning ve Eko-Okul yaklasimlarinin bir arada uygulanmasiyla ortaya ¢ikan
biitlincil bir egitim kiltiiriiniin 6grenci merkezli, doga temelli ve yaratici 6grenme silireclerine olan
etkisini ortaya koymaktadir. S6z konusu yaklasimlar temel alinarak ytirttiilen cok boyutlu bir 6grenme
stireci sonunda “Cilibit'in Melodisi” adli ekolojik cocuk kitabi ve bu kitapla biitiinlesen, farkindalik temelli
bir cocuk sarkisi ortaya cikmistir. Sarki araciligiyla cevresel kirlilik konusunda duygusal bir farkindalik
yaratilmis, ardindan 6grencilerin STEM temelli ¢6zliim lretme stirecleri harekete gecirilmistir. Bildiri,
bu biitiinlesik 6grenme siirecinin yapisini ve egitimsel ¢iktilarin1 disiplinlerarasi bir bakis acisiyla

analiz etmeyi amaclamaktadir.
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Gelecegin Biliminsanlari icin “Alaca Cocuk Arastirmalari

Sempozyumu”: Izlenimler ve Deneyim Paylasimi

by Songiil Oziim | Mustafa Béyiikata | Hitit Universitesi | Yozgat Bozok Universitesi
Abstractld: 862
Submitted: 31/07/2025
Event: 6. Uluslararasi Ogretmenler Konferansi
Topic: Ogretmenler
Keywords: Cocuk Arastirmalar: Sempozyum, STEM egitimi, Universite

Diinya hizli degisim yasarken, gelecegin muhtemel entelektiiellerinin ve bilim insanlarinin aralarindan
cikacagl cocuklarin daha nitelikli bigcimde yetistirilmesi de o©6nem kazaniyor. Onlar1 gelecege
hazirlarken okullarda yiriitiilen egitim 6gretim faaliyetlerini tamamlayici ve destekleyici alternatif
calismalar da yapilmalidir. Bu baglamda, her ilde en az bir iiniversite olan Tiirkiye icin yliksek 6gretim
kurumlarinin yereldeki birimleri, egitim 68retim faaliyetlerini destekleyici yeni ve ¢esitlendirilmis
aktiviteler bakimindan daha etkin olmay1 bekleyen, potansiyeli yliksek kurumlardir. Bu sunumda 6rnek
bir ¢alisma olarak, "23 Nisan Ulusal Egemenlik ve Cocuk Bayrami" ile ayni haftaya denk getirilerek 24-25
Nisan 2025 tarihlerinde Corum ilinin Alaca ilcesinde ilk kez diizenlenen “Alaca Cocuk Arastirmalari
Sempozyumu (ACAS)” ile ilgili izlenimler 1s18inda deneyim paylasiminda bulunulacaktir. ACAS,
gelecegin muhtemel bilim insanlar1 arasinda yer alacagi gozlenen; merakli, arastirmaya hevesli,
bilgileri paylasmaya hevesli, disiplinler arasi bakis agisina sahip, etkilesime girebilen ve tartismaya
yatkin yiiksek motivasyonlu ¢ocuklar icin elverisli bir platform oldu. Hitit Universitesi Alaca Avni Celik
Meslek Yiiksekokulu'nda diizenlenen Sempozyumda, 8 farkli sehirden 33 6grenci bildirisi sunuldu.
Ilkokul, ortaokul ve lise dgrencileri katilarak sunum yaptilar. Ayrica ilcedeki okullardan cocuklar
toplantiya dinleyici olarak katilip soru sorma firsati da buldular. Yaptiklari sunumlardan, 6grencilerin
arastirmalarinin bilim, teknoloji, miihendislik ve matematik gibi farkli alanlarla iligkilerini yasayarak fark
etmis olduklar1 gozlenmekteydi. Proje tabanli faaliyetlerin, arastirma yontem ve basamaklarinin bilgi
iretme ve islemedeki etkisini de fark etmis gibiydiler. A¢ikca anlasilmaktadir ki, ilk ve ortadgretimdeki
O0grencilerin iiniversite ortamlarinda arastirma sonuglarini paylasacaklari imkani bulmalari, STEM
egitimi bakimindan oldukc¢a tamamlayic1 ve destekleyicidir. ACAS’1n gelistirilerek devam ettirilmesi
ve benzer etkinliklerin cesitlendirilerek cogaltilip yayginlastirilmasi, toplumu gelecege hazirlamak

bakimindan da ¢ok yonlii fayda saglayacaktir.
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EcoFuture Academy: Sirdiirilebilir Bir Gelecek I¢cin STEM
Odakl Isbirligi

by Yesim Duran | duranyesim01@gmail.com
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Projenin Amaci ve Yaklagsimi
EcoFuture Academy projesi, STEM temelli egitim, cevre bilinci ve vatandashk egitimini

harmanlayarak siirdiiriilebilir bir gelecek icin yenilik¢i bir 6grenme siireci sunmustur. Ogrencilerin
elestirel diistinme, problem ¢6zme ve dijital liretim becerilerini gelistirmeyi hedefleyen bu proje,
geleneksel 6gretim yontemlerinin 6tesine gecerek aktif katilimi tesvik etmistir. Ozellikle problem tabanl
ve proje tabanli 6grenme yaklasimlari benimsenerek, o6grencilerin teorik bilgileri gercek diinya
sorunlarina uygulamasi saglanmistir. Disiplinler arasi bir yapiya sahip olan proje, Fen Bilimleri, Sosyal

Bilgiler, Ingilizce ve Bilisim Teknolojileri gibi ders kazanimlariyla dogrudan iliskilendirilmistir.

Teknolojik Entegrasyon ve Uriinler
Proje siirecince teknoloji etkin ve yaratici bir sekilde kullanilarak 6grencilerin dijital liretkenligi

desteklenmistir. Web 2.0 ve yapay zeka tabanli araglar (6rn. ChatGPT, Canva, Padlet, Wordwall) aktif
olarak kullanilmis, bu sayede 6grencilerin dijital yeterlilikleri ve yaraticiliklar: artmistir. Ortaya konulan
dijital tiriinler arasinda STEM Aktivite Kitabi, STEM Oyun Kitabi, EcoFuture Academy Hikaye Kitabs,
cevresel temal afisler, sloganlar ve bilgilendirici sunumlar bulunmaktadir. Tiim bu igerikler TwinSpace
platformunda diizenli olarak paylasilmis ve yayginlastirma calismalar1 dijital ortamda
gerceklestirilmistir. Bu sayede ogrenciler, sadece bilgi tiiketicisi olmaktan c¢ikip bilgi {treticisi

konumuna gelmistir.

Pedagojik Etki ve Gelisim
EcoFuture Academy projesi, 0grencilerin bilimsel diisiinme, dijital iliretkenlik ve cevresel

farkindalik becerilerinde somut gelismeler saglamistir. Proje dncesi ve sonrasi uygulanan anketler,
STEM, sitrdiiriilebilirlik ve sorumlu vatandashk temalarinda gii¢lii kazanimlar oldugunu gostermistir.
Ogrencilerin STEM alanlarini tanima, ¢evre sorunlarina ¢éziim iiretme ve uluslararasi is birligi yapma
becerileri belirgin sekilde artmistir. Proje, ayn1 zamanda okul kiltiiriinii doniistiirerek 6grencilerin
okul disindaki cevrelerine duyarliligini artirmis ve veli-toplum diizeyinde de ilgi uyandirmistir. Bu
yenilikei, 68renci merkezli yaklasim 21. ylizyil becerilerinin gelisimine énemli katki sunmustur.

Referanslar
MEB, 2023, Yapay Zeka Destekli Egitim Uygulamalart Rehberi, Milli Egitim Bakanligi Yayinlari,

Ankara.
Smith, ]J. & Brown, L., 2020, "Problem Temelli Ogrenme ve Surdirilebilirlik Egitimi Entegrasyonu”,
Cevre Egitimi Arastirmalart Kitabi, Greenleaf Yayincilik, Londra, ss.110-125.
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CARPANA DOKUMACILIGI VE OKUL ONCESI EGITIMDE STEM
UYGULAMALARI ARASINDAKI ILISKI

by Havva GEYLAN | Haci Sabanci Ortaokulu
by Tugba SONGUR KARAKURT | Keciéren Ilce Milli Egitim Miidiirliigii

Event: 6. Uluslararasi Ojretmenler Konferansi
Topic: STEM Education
Keywords: STEM, okul 6ncesi egitim, kiiltiirel miras, carpana dokuma, aile katilimi

Bu calisma, kiiltlirel miras unsurlarindan biri olan ¢arpana dokumaciliginin okul 6ncesi egitimde STEM
(Bilim, Teknoloji, Miihendislik, Matematik) yaklasimiyla iliskilendirilmesini amac¢lamaktadir. Avrupa
arastirmalar gecesi kapsaminda 26-27 Eyliil tarihlerinde Van Yiiziinci yil tiniversitesi’de gerceklestirilen
“Cekirdek STEM atolye- Dokumatik” aile atolyesinde, okul Oncesi 6grencileri ve ailelerine yonelik
“carpana dokuma atolyesi” gerceklestirilmistir. Uygulama siirecinde 6grenciler carpana dokumaciliginda
esas olan karth sistem, malzeme bilimi, renk se¢imi, desen olusturma ve aktarma, matematiksel kavram
ve modellemeye yonelik islem becerileri ve bu becerilerin somut tirtine odakli siirecine aileleri ile birlikte
dahil olarak, STEM ve kiiltiirel miras temelli beceriler gelistirmistir. Calisma, binlerce yillik bilginin ve
deneyimin birlesmesiyle olusturulan kiiltiirel miras unsurlarinda géomiilii bulunan ancak, bilimsel gozle
bakildiginda ayirt edilebilen bilim, teknoloji, fen, matematik ve sanat veya zanaatin genc¢ kusaklara
aktarilmasiyla bilimsel diisiinme becerilerinin biitiinlestirilebilecegini ortaya koymustur. Sonuclar, erken
yasta STEM egitiminin kiiltlirel unsurlarla birlestirildiginde katilimcilarin bilimsel diisiinme becerilerine,
STEM belleklerine ve kiiltiirel sermayelerine olumlu katkis1 oldugunu, STEM yaklasimina karsi olan
tutumlarin olumlu yénde degistigini gostermektedir.

Sturdirilebilir kalkinma hedeflerine ulasabilmek ig¢in bireylerin erken yasta STEM becerileriyle
tanistirilmasi beklenmektedir. Kiiltiirel miras unsurlari bir toplumun kiiltiirel kimligini, degerlerini ve
tarihsel siirekliligini koruyan ancak aktarildiginda yasatilabilen 6nemli bir unsurdur. Somut Olmayan
Kiiltlirel mirasin korunmasi s6zlesmesi ve siirdiriilebilir kalkinma hedefleri (URL2 dogrultusunda 6rgiin
egitimin en erken basamagi olan okuloncesi egitim bu hedeflere ulasabilmek icin temellerin
olusturuldugu kritik 6neme sahip bir donemdir. Son yillarda egitim alaninda kiiltiirel mirasin korunmasi
ve yasatilmasina yonelik yaklasimlar, yalnizca bilgi aktarimina degil, 6grencilerin bu mirasi aktif bigimde
deneyimleyerek 6grenmelerine odaklanmaktadir. Bu tir uygulamalar, ¢ocuklarin kiiltiirel kimlik ve
kiilttirel aidiyet bilincini gelistirmenin yani sira yaraticilik, el-g6z koordinasyonu, sabir ve tiretkenlik gibi
cok yonli becerilerin gelismesine de katki sunmaktadir.

Ote yandan, 21. Yiizyilin bilimsel ve teknolojik gelismeleri egitim yaklasimlarini da déniistiirmiistiir. Bu
donlisiimiin temelinde, 6grencileri problem c¢6zme, yenilik liretme ve disiplinler arasi diisiinme
becerileriyle donatmay1 hedefleyen STEM (Science, Technology, Engineering, Mathematics) yaklasimi
yer almaktadir (Bybee, 2013). STEM, 68rencilerin bilimsel siire¢ becerilerini, mantiksal diisiinme ve
miihendislik tasarimi anlayisimi gelistiren biitiinciil bir égrenme modelidir. Ozellikle okul 6ncesi
donemde STEM yaklasiminin oyun temelli 68renme, aile katilimli atélyelerin okuldisi 6grenme ortamlari
ile biitlinlestirilmesi, ¢ocuklarin dogal merak, sorgulama ve kesfetme giidilerini destekleyerek
O0grenmeye karsi icsel motivasyonlarini artirmaktadir (MEB, 2023).

Bu iki alanin - kiiltiirel miras egitimi ve STEM yaklasiminin - bir araya getirilmesi, ¢cocuklarin hem
kiilttirel kimliklerini tanimalarina hem de bilimsel diisinme siireclerini erken yasta gelistirmelerine
boylece bilimsel sermayelerine katkida bulunmasina olanak tanir.

Bu baglamda, ¢arpana dokumaciligl tiim STEM bilesenlerini dogal bigcimde iceren yapisiyla dikkat
cekmektedir. Renk secimi, desen planlama, ip yoni ve simetri gibi unsurlar, matematiksel diislinmeyi
desteklerken; malzeme 6zelliklerini tanima ve dokuma siirecini planlama, farkl nitelikte malzemelerle
de yapilabilmesi gibi adimlar da miihendislik ve bilimsel siire¢ becerileriyle iliskilidir.
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Bu calismanin temel amaci, carpana dokumaciliginin karmasik goériinen algoritmalarini en basit diizeyde
uygulanabilir kilmak ve okul o6ncesi donemde STEM tabanli 6grenme siireciyle nasil
biitlinlestirilebilecegini géstermek ve bu biitiinlesmenin cocuklarin bilissel, duyussal ve psikomotor
gelisimlerine olan katkilarini ortaya koymaktir. Ayrica ¢calismada, STEM egitimi ve kiiltlirel miras unsuru
temelli bir etkinlik araciligiyla aile katilimi ve uygulamali 6grenme ortamlari agisindan nasil
zenginlestirilebilecegi de tartisilmaktadir. Bu arastirma, nitel arastirma desenlerinden eylem arastirmasi
modeliyle yuritilmistir. Amag¢, uygulamaya dayali bir 6g8renme etkinligi araciligiyla okul oncesi
O0grencilerde kiiltiirel miras farkindaligl, uygulanabilirliligi ve STEM becerilerinin gelisimini
gozlemlemektir.
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ATA TOHUMU VE SURDURULEBILIRLIK: GELECEGE KOK
SALMAK

by Isil CIMEN | Mef Okullart
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Event: 6. Uluslararasi Ogretmenler Konferansi
Topic: Ogretmenler Keywords: Ata tohum, Gelecek, Doga

Ginlimiiz diinyasinda iklim degisikligi, biyolojik cesitliligin azalmasi1 ve gida gilivenligi gibi kiiresel
sorunlar her gecen giin daha fazla 6nem kazaniyor. Bu sorunlara karsi ¢6ziim arayislari, geleneksel bilgi
ve uygulamalari yeniden degerli kilmaktadir. Bu baglamda, ata tohumlarinin korunmasi ve kullanilmasi,
hem kiiltiirel mirasimizi yasatmak hem de siirdiiriilebilir bir tarim modeli olusturmak acisindan biiytik

Onem tasir.

Ata tohumlari, nesilden nesile aktarilan, herhangi bir genetik miidahaleye ugramamis, yerel iklim ve
toprak kosullarina uyum saglamis tohumlardir. Bu tohumlar, binlerce yillik tarim kiiltiiriiniin tirtintidiir
ve her biri bulundugu bélgenin dogasina, iklimine, halkinin damak tadina gore evrilmistir. Ata
tohumlarinin en biiytik 6zelliklerinden biri, ¢esitlilik icermesi ve dogayla uyumlu olmasidir. Bu 6zellikleri

sayesinde, kimyasal giibreye ve pestisitlere daha az ihtiya¢ duyarlar, yerel ekosistemi desteklerler.

Siirdiriilebilirlik, gelecek nesillerin ihtiyac¢larini tehlikeye atmadan, bugiiniin gereksinimlerini
karsilayabilmek anlamina gelir. Tarimda siirdirtlebilirlik ise, topragin verimliligini uzun vadede
korumak, dogal kaynaklar1 dengeli kullanmak ve cevreye zarar vermemekle miimkiindiir. Ata
tohumlarinin yeniden tarima kazandirilmasi, bu hedeflere ulasmada 6nemli bir aractir. Clinkl ata
tohumlari, monokiiltiir yani tek tip liretimin aksine, tarimsal cesitliligi destekler. Bu da hastalik ve
zararlilara karsi dogal bir diren¢ olusturur.

Ayrica, yerel tohumlarin kullanimj, giftcilerin biliylik tarim sirketlerine bagimliligini azaltir. Hibrit ve
GDO’'lu tohumlar her yil yeniden satin alinmak zorundayken, ata tohumlari ¢ogaltilarak yillarca
kullanilabilir. Bu durum, cgiftcilere ekonomik 6zgiirliik kazandirir ve tarimda yerel liretimi tesvik eder.

Atatohumlarini korumak ve yayginlastirmak sadece ciftcilerin degil, hepimizin sorumlulugudur.
Bu amagla tohum takas senlikleri, yerel tarim kooperatifleri ve belediye destekli tohum bankalari
kurulmaktadir. Egitim kurumlarinda bu konuda farkindalik yaratmak, ¢ocuklara toprakla ve tohumla

tanisma imkani sunmak da 6nemli adimlardir.

Sonug olarak, ata tohumlari sadece ge¢cmisimizin bir parcasi degil, ayni zamanda gelecegimizin de
teminatidir. Surdirilebilir bir diinya icin topragi, tohumu ve dogayr korumak zorundayiz. Bu
tohumlar, dogayla uyum icinde, saglikli ve adil bir tarim sistemi kurmanin anahtaridir. Koéklerimize

sahip cikmak, gelecege umutla bakmanin ilk adimidir.
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Bu calisma, Diyarbakir ve Mardin illerinden iki okul 6ncesi 6gretmenin is birligiyle gerceklestirilen, geri
donlisiim temelli es zamanlh bir STEM atélye uygulamasini konu edinmektedir. 4-6 yas grubundaki
O0grencilerle yiriitiillen etkinlikte, ¢ocuklar atik malzemeleri kullanarak cevresel bir soruna yonelik
yaratici ¢ozlimler gelistirmistir. Etkinlik slirecinde miihendislik tasarim siireci adimlarina (problem
tanimlama, fikir tiretme, planlama, uygulama ve degerlendirme) uygun sekilde ilerlenmis, cocuklarin
bireysel karar verme, problem ¢6zme, yaraticilik ve ¢evre duyarliligi gibi becerileri desteklenmistir.
Farkli sehirlerde yasayan 6grencilerin es zamanl olarak ayni hedef dogrultusunda ¢alismasi, kiiltiirler
arasi farkindaligi artirmis ve dijital araglarla desteklenen isbirlikli 68renme ortami yaratmistir. Atolye
sonunda 6gretmenlerle yapilan degerlendirme oturumu ve paylasilan 6rnek uygulama plani sayesinde
modelin farkli siniflarda c¢ogaltilabilirligi saglanmistir. Bu sunum, erken ¢ocuklukta STEM
yaklasiminin sirdirilebilirlik egitimiyle nasil biitiinlestirilebilecegini gosteren, uygulamaya

doniik 6zgiin bir 6rnek sunmaktadir.
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Around the world, a quiet revolution is underway, driven not by industry or infrastructure, but by
education. As nations face intensifying economic, technological, and environmental pressures, the
urgency to reengineer traditional education systems is clear. In this session, we explore how bold,
future-ready STEM reform can anchor national development and unlock prosperity. Drawing on our
work with ministries, foundations, and school systems across multiple continents, we will share how
countries are leveraging STEM to build resilient, relevant, and equitable learning ecosystems. From
our nationwide transformation of public schools in the United Arab Emirates (impacting over a million
students) to a culturally attuned private school initiative in Mexico, these real-world case studies
showcase what is possible when systemic reform is aligned with national goals, global best practices,

and deep local engagement.
Participants will gain a practical framework grounded in five pillars:

¢ Aligning education strategy with economic and sustainability goals

¢ Scaling teacher capacity through targeted, long-term professional development
Embedding interdisciplinary, inquiry-based STEM learning

¢ Integrating digital tools and sustainability themes into everyday instruction

e Building durable systems through public-private collaboration and community buy-in

This is not a theory. These strategies are being implemented at scale, with measurable outcomes in
student performance, teacher engagement, and workforce alignment. Whether you are managing a

national education strategy or leading a network of schools, you'll leave this session with:

¢ A bold yet practical vision of how STEM can serve as a national development engine

¢ Insights into what works (and what doesn’t) based on experience across diverse contexts

¢ Actionable ideas for incorporating digitalization, health, and sustainability themes into your
classrooms or policies

¢ Inspiration for launching or scaling your own future-ready education initiatives

This session is designed to inform, inspire, and open the door for future collaboration. At STEM
Revolution, we believe education is the most powerful tool we have to shape a more just, innovative,

and sustainable world, and we are ready to partner with those who share that belief.
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In this presentation, I will discuss the strategic steps taken by Belgium to address the STEM skills
shortage, framed within the broader EU policy agenda—particularly the STEM Education Strategic
Plan (COM (2025)89) and the Communication on the Union of Skills (COM (2025)90). These EU-level
initiatives emphasize that Europe’s long-term competitiveness and innovation capacity are closely
linked to the development of inclusive, future-oriented, and high-quality STEM education ecosystems.

Like many EU Member States, Belgium faces a dual challenge:

¢ A growing demand for STEM professionals—especially in ICT, engineering, healthcare, and clean
technology,

¢ A shrinking and unevenly distributed talent pool.
Background

This policy shift is driven by both demographic and systemic factors. The EU’s working-age population is
declining, while technological disruptions and the twin green and digital transitions are accelerating.
According to PISA 2022, 30% of European students do notreach minimum proficiency in mathematics.
Belgium mirrors this trend: national forecasts predict over 500,000 job vacancies by 2030, many

requiring advanced STEM competences.

Strategic Responses in Belgium
Belgium has begun implementing targeted and cross-sectoral strategies to address this gap. One key

example is the VLAIO STEMHub Practice Day, held at the Antwerp Science Park, where public and private
stakeholders—including companies such as Nokia and Johnson & Johnson, alongside educators and civil
society organizations—highlighted:

® The importance of early STEM intervention,

® Exxpanding upskilling opportunities, and

® Designing socially inclusive STEM policies.
A central takeaway from this event was the concept of Social Return on Investment (SROI)—

emphasizing that STEM education is not just a tool for economic growth but also alever for social
mobility, gender equity, and civic engagement. Alignment with the EU STEM Education Strategic Plan
Belgium’s actions can be understood through the three core pillars of the EU STEM Education
Strategic Plan:

* LEAD: Aligning national strategies with EU-wide goals, such as increasing female participation in
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VET and tertiary STEM education, and expanding digital skills across formal and non-formal
learning channels.
e LEVEL UP: Launching pilot projects such as STEM learning centres, upgrading STEM- focused VET
programmes, and developing industry-linked micro-credentialing schemes.
e LIFT BARRIERS: Implementing gender-inclusive campaigns and mentorship initiatives targeting
girls and underrepresented youth in both urban and rural settings.
Synergies with the Union of Skills Agenda

In parallel, Belgium is actively leveraging mechanisms promoted by the Union of Skills
initiative, including:

¢ Pact for Skills partnerships,
¢ Establishment of STEM skills academies, and
¢ Expansion of digital micro-credentialing systems.

These efforts aim to create more flexible, accessible, and industry-relevant pathways into STEM

careers.

Conclusion

This case study illustrates how Belgium’s approach demonstrates the potential of local action, rooted
in collaboration and inclusion, to align effectively with EU-level frameworks. Tackling the STEM skills
shortage is not merely about filling vacancies—it is about reimagining education and participation

in a Europe that is digital, green, and demographically evolving.
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The STEM education approach has grown in importance in Tiirkiye in tandem with the current
trend of multidisciplinary courses. The "A Science Center for Every Province" project by TUBITAK is
one such initiative that has effectively set up science centers in a number of provinces. Nevertheless,
these institutes frequently function independently, with little institutional coordination and no shared
long-term goal. Programs seldom ever correspond with official curricula or regional development
objectives, and visits are usually restricted to one-time events.

Based on the researchers' direct observations and field visits to several active MINT regions in
Germany, this paper proposes the German MINT cluster concept (Mathematik, Informatik,
Naturwissenschaften, Technik) as a possible framework for improving the fragmented STEM landscape
in Turkey.In Germany, there are around 130 MINT clusters that are built on regional hubs, typically
universities or science centers, and are backed by NGOs, businesses, and local governments. Long-term
regional priorities including digital literacy, green technology, and engineering skills are the emphasis of
these clusters (MINT- Region Bayern, 2022).

The MINT approach encourages cooperation between formal and informal learning environments,
curriculum-context alignment, and regional capacity creation. German clusters function through co-
funded, multi-stakeholder collaborations that promote sustainability and innovation, in contrast to
Tirkiye's usually project-based and time-limited operations. Our findings imply that MINT regions are
especially successful in raising science capital and public involvement because of their theme

congruence and participatory governance structure.

Although STEM activities are already common in Tiirkiye, there is still a lack of policy consistency. Seldom
do towns, science centers, universities, and ministries collaborate to develop or assess STEM initiatives.
Recent assessments indicate that insufficient integration with schools and uneven stakeholder
engagement may prevent even highly funded scientific centers from having a lasting educational impact
(Gonen and Biitiiner, 2022).

Building on already-existing science institutes and carefully coordinating with regional development
agendas, we suggest establishing regional STEM clusters in Tiirkiye as a solution to this problem.
In order to ensure distributed leadership and response to contextual demands, these clusters should

include universities, local governments, private sector entities, and civil society organizations. Healthy
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competition, interprovincial cooperation, and improved adaptation to local socioeconomic conditions
are all possible with a regionally embedded model.

This model's theoretical underpinnings are found in self-determination theory (Deci and Ryan, 1985),
which highlights competence and autonomy as catalysts for sustained engagement, and sociocultural
learning theory (Wertsch, 1991), which emphasizes learning as a socially mediated activity. Yalkin's
(2024) comparative study of STEM policies in Germany, Ireland, and Tiirkiye also serves as the
foundation for our conclusions. According to this analysis, the MINT cluster framework's emphasis on
ecosystem thinking, shared stakeholder responsibility, and regional customisation makes it extremely
flexible.

This study adds to the current discussion on informal STEM education by offering a regionalized version
of a successful global paradigm. This report will serve as a conceptual basis for a future systematic review

of STEM cluster implementation options as part of a larger research project.
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This study presents the design and implementation of an Arduino-based STEM activity to support
preservice science teachers’ understanding of effective technology integration within science
education. The activity, based on Wendell's (2011) eight-phase design-based science teaching model, was
developed to be compatible with the 2024 Turkish Science Curriculum (MoNE, 2024), and specifically
targeting a learning outcome related to thermal insulation within the scope of heat and temperature

topic. The primary skill focus was on problem-solving, a key higher-order thinking skill.
To operationalize Wendell’s design based learning model, the activity followed these eight phases:

1. Identify a problem: A scenario involving thermal inefficiency in buildings was
presented.

2. Describe the problem: Participants analyzed the scenario and defined the insulation- related
challenge.

3. Generate possible solutions: Alternative ways to measure and manage heat loss were
proposed.

4. Decide on the best solution: Feasible and cost-effective options were selected.

5. Conduct a needs analysis: Materials, sensor types, and Arduino components were
determined.

6. Develop a prototype: Participants built a smart thermometer using Arduino to detect and
monitor temperature in different conditions.

7. Test the prototype: Functionality was verified, and data was interpreted.

8. Share the solution: Designs and findings were presented and discussed collaboratively.

Throughout the process, the focus extended beyond the development of technical competence. The
activity was intentionally designed to foster 21st-century skills, such as teamwork, communication, and
entrepreneurship. Participants engaged in reflective journaling and semi-structured interviews,
providing rich qualitative data about their experiences. The study employed a qualitative case study
design, examining the evolution of participants’ attitudes and competencies. The findings indicate that
preservice science teachers, initially inexperienced and apprehensive about using Arduino, developed

positive perceptions after implementation. They not only gained confidence in integrating

technology into science education but also appreciated Arduino as a flexible and powerful tool for

promoting both conceptual understanding and student-centered skill development.
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This study investigates the effects of Arduino-based environmental education on eighth- grade
students’ awareness and attitudes toward sustainable living. Rapid population growth, technological
advancements, and economic development have accelerated industrialization and the exploitation of
non-renewable natural resources, causing significant environmental damage and disrupting ecological
balance. Recognizing human responsibility for this imbalance has led to increased attention on
sustainable development, which integrates economic, social, and ecological dimensions.

The United Nations’ 17 Sustainable Development Goals (SDGs), adopted in 2015 with a target year
of 2030, emphasize creating a sustainable and livable world. Among these, environmental protection is a
core component, stressing the need for maintaining biological and physical system balance. Achieving
these goals requires raising public awareness and providing environmental education, which starts in

early childhood and continues through formal schooling.

The research centers on the question: “Does Arduino-based environmental education influence eighth-
grade students’ awareness and attitudes toward sustainable living?” It further explores the impact of
such education on students’ knowledge, attitudes, and views regarding sustainability. Arduino
technology is used as an innovative educational tool to engage students actively, aiming to develop their
problem-solving skills and encourage sustainable behaviors aligned with UN goals such as Quality
Education (Goal 4), Clean Water and Sanitation (Goal 6), Affordable and Clean Energy (Goal 7), and
Climate Action (Goal 13).

Employing a mixed-methods research design, the study combines quantitative and qualitative data
collection. The quantitative phase uses a one-group pre-test-post-test quasi- experimental design,
where students’ awareness and attitudes are measured before and after Arduino-based learning
activities through validated scales: the Awareness Scale for Sustainable Living and the Sustainable
Environment Attitude Scale. Qualitative data are collected via semi-structured interviews conducted

after the intervention to capture students’ personal reflections and changes in perspective.

Quantitative data analysis will be conducted using SPSS software, with initial tests to verify data
normality informing the selection of appropriate statistical methods. Qualitative data will undergo

content analysis, with coding and categorization performed by two researchers independently to ensure
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The study also situates itself within the context of national efforts, noting that Turkey’s recent
development plans increasingly emphasize environmental protection and sustainability. This
project contributes to these objectives by fostering environmental consciousness and sustainable
attitudes among young learners.

Supported by TUBITAK under the 2024 First Call for the Support of University Students' Research
Projects, this research hopes to demonstrate that integrating Arduino technology into environmental
education can be an effective strategy to cultivate environmentally responsible future generations.
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Traditional science education often relies on passive knowledge transfer, exemplified by pre-recorded
planetarium shows and pre-assembled science kits. This model limits engagement, curiosity, and deep conceptual
understanding. This presentation introduces a transformative pedagogical framework implemented at the
Engarium Planetarium, designed to shift visitors from passive observers to active co-creators of their learning
journey. Our innovative approach is built on two synergistic pillars. First, we replace static planetarium films with
real-time, interactive experiences powered by video game engines. Audiences collectively navigate cosmic
simulations, making live decisions that alter the narrative and visual output, thereby directly engaging with
complex astronomical concepts. Second, we employ a constructivist methodology in our planetarium sections,
where visitors build their own science kits from raw components rather than following preset instructions to a
single outcome. This process fosters problem-solving, creativity, and resilience. Preliminary results from over 24
months of implementation show a significant increase in visitor engagement, question-asking, and long-term
concept retention compared to traditional methods. This model demonstrates a powerful and replicable strategy
for creating dynamic, participatory STEM learning environments that empower the next generation of critical

thinkers and innovators, aligning with the global need for sustainable and engaging education.

<= SE i

International Centre for STEM Education



STEM=""

www.stempd.net

SmartPlate Project: Helping Young Learners Eat Healthier and

Waste Less with a Little Help from Al

by Arzu Erdogan Alkan [ Giilten Kiracti [ Isiktepe Riiveyde Dértgelik Primary School Bursa, Tiirkiye |
Cagdas Yasam Profesér Ahmet Merdivenci [lkokulu

Abstractld: 712
Submitted: 09/07/2025
Event: The European ICSE Science Factory Conference & 6th International STEM Education Conference
Topic: STEM Education
Keywords: SmartPlate Project, nutrition education, sustainability, waste reduction, artificial intelligence,
STEM learning, coding for kids, digital literacy, primary education, environmental awareness, hands-on
learning, student engagement, healthy eating habits, project-based learning

In today’s rapidly changing world, educators face the dual challenge of preparing young learners not
only to thrive academically but also to develop habits that promote lifelong well-being and
environmental stewardship. The SmartPlate Project was conceived as an innovative educational
initiative designed to integrate nutrition awareness, sustainability, and digital literacy especially
through the thoughtful use of artificial intelligence (Al) and coding into the daily experiences of primary
school students. This project addresses the urgent need to help children understand the connection
between their food choices, health outcomes, and environmental impact, all while engaging them in

meaningful, hands-on STEM learning activities.

The project was implemented with fourth-grade students at Isiktepe Riveyde Dortcelik Primary School
in Bursa, Tirkiye, blending observation, data collection, creative design, and coding to build a
comprehensive learning experience. Students began by documenting their own school lunches through
photographs and drawings, fostering awareness of the food they consume, with special attention to
nutritional components like sugars, fats, and proteins. This observational phase was paired with a
waste audit, where students weighed and categorized leftover food and packaging into compostable,
recyclable, and landfill waste. This hands-on activity sparked curiosity and a sense of responsibility, as

children became motivated to reduce their own waste.

Building on their observations, the students engaged in an imaginative design phase, conceptualizing
what a “Smart Plate” might look like if it could provide feedback on nutrition and sustainability.
Their ideas reflected a sophisticated understanding for their age: alerts for excessive sugar, allergen
warnings, and friendly reminders about sustainable behaviors such as bringing reusable utensils. To
bring these ideas to life, students employed block-based coding platforms like Scratch to create
interactive simulations and games where the Smart Plate responded dynamically to food choices
rewarding healthy and sustainable options, while gently correcting less desirable habits. This gamified
approach not only enhanced students’ engagement but also introduced fundamental coding and design
thinking skills, emphasizing problem-solving and creativity. As the students interacted with their own
games, they internalized the consequences of food and waste choices, developing both digital literacy

and real-world ecological awareness.
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The project’s outcomes were multifaceted: students produced cardboard prototypes of their Smart
Plates, designed digital games and infographics, maintained food and waste journals, and completed
reflective surveys. Most importantly, the project fostered a deeper understanding of the impact
individual choices have on personal health and the planet’s well-being. Students began to take
initiative beyond the classroom discussing healthy eating and waste reduction with family members,

checking food labels at home, and advocating for sustainable practices among peers.

Supporting these findings, existing research highlights the value of connecting nutrition education to
students’ lived experiences (Vaughn et al, 2013), the positive influence of digital tools on eating
behaviors (Anderson et al.,, 2016), and the power of project-based sustainability learning in building
enduring habits (Story et al.,, 2009). The SmartPlate Project combines these elements into a coherent,

age-appropriate STEM curriculum that fosters both cognitive and social-emotional growth.

The integration of Al concepts and coding within the project is particularly significant, as it exposes young
learners early to emerging technologies in a context that emphasizes ethical, health-conscious, and
sustainable decision-making. This approach aligns with international education goals such as those
outlined by UNESCO’s Education for Sustainable Development (2020), advocating for education that

empowers learners to become active agents of change.

In summary, the SmartPlate Project represents a promising model for primary education that bridges
nutrition, environmental sustainability, and digital innovation. It demonstrates how educators can
harness Al and coding tools to nurture healthier, more environmentally responsible habits while
simultaneously building essential STEM competencies. By grounding learning in students’ daily lives
and empowering them to create technology-based solutions, the project encourages -curiosity,
responsibility, and collaboration. It invites educators and policymakers to rethink how we equip future

generations to meet the complex challenges of health and sustainability in the digital age.
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As artificial intelligence (AI) continues to transform educational landscapes, especially in STEM fields, it
offers remarkable opportunities for enhancing learning, creativity, and problem-solving. However, the
increasing integration of Al tools in classrooms also presents significant challenges, such as students’
over-dependence on technology, ethical dilemmas related to originality and source verification, and the
risk of superficial engagement with content. This paper introduces the “Al Diet” framework, a holistic,
student-centered approach designed to foster balanced, reflective, and ethical use of Al in education.
Drawing on qualitative research involving students, teachers, and parents across multiple schools,
the study reveals common patterns of Al use and highlights areas where mindful guidance is needed.
The core of the framework the 4A Al Diet Model promotes awareness by encouraging students to
acknowledge sources, avoid excessive reliance, align Al use purposefully with learning goals, and allow
space for offline, hands-on experiences. Complementary recommendations include practical tools such
as digital copyright checklists, interactive workshops, unplugged STEM activities, and community
engagement programs that collectively support healthy digital habits. Grounded in national policy
objectives and international best practices, the Al Diet Model aspires to nurture digitally literate, ethically
aware, and resilient learners prepared to thrive in a rapidly evolving technological world. This work
underscores the importance of integrating Al literacy into STEM education thoughtfully and

collaboratively, ensuring that technology serves as an empowering partner rather than a crutch.

| SE ;

International Centre for STEM Education



STEM=""

www.stempd.net
ARTIFICIAL INTELLIGENCE MEETS SYSTEMS BIOLOGY: STEM-
BASED MODELING OF COMPLEX METABOLIC NETWORKS

by Bakhram Bayan | Kemelbekova Zhanar Satybaldievna, | student M. Auezov South Kazakhstan
University | M. Auezov South Kazakhstan University

Abstractld: 667
Submitted: 23/06/2025
Event: The European ICSE Science Factory Conference & 6th International STEM Education Conference
Topic: STEM Education
Keywords: Artificial Intelligence, Systems Biology, Metabolic Networks, Graph Neural Networks, STEM,
KEGG, Machine Learning.

This study integrates Artificial Intelligence and Systems Biology within a STEM framework to model
human metabolic networks using the KEGG database. A Graph Neural Network trained on glycolysis
pathway data predicted novel biochemical interactions, with predictions validated by external KEGG
entries. The model achieved high accuracy (87%) and F1-score (0.84), demonstrating robust predictive
power and biological relevance. This approach highlights the promise of Al-driven systems biology for

advancing metabolic network analysis and biological discovery.
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Abstract

This paper presents a student-centered STEM project in two Baku schools, integrating digital
tools, health monitoring, and sustainability. Using an open schooling model, it connected classroom
learning with real-life challenges and community involvement.

1. Introduction

In the digital age, students must develop skills that address global challenges like environmental
degradation, public health, and technological change. STEM education provides a platform for
multidisciplinary learning. By integrating digital tools with health and sustainability themes, students
learn to apply scientific knowledge to daily life while enhancing social responsibility. This
project was designed to help students understand and improve their health behaviors using technology
while exploring their connection to sustainable living. The approach focused on student agency and
extended learning beyond the classroom.

2. Project Goals and Design

e Monitor health with digital apps
e Link habits to sustainability

e Create health recommendations
e Involve families and communities

Students tracked hydration, activity, and sleep using Google Fit and WaterMinder. Data was visualized
and shared at school events.

3. Methodology
3.1 Digital Tools

- Google Fit & WaterMinder: to track steps and hydration;
- Google Forms & Mentimeter: to gather peer/community data;
- Excel, Canva, Infogram: for analysis and data visualization.

Weekly reflections were submitted via Google Classroom. Feedback sessions included parents,
encouraging behavioral change at home.
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3.2 Pedagogical Model

The project used a constructivist, co-creative method. Students asked questions, collected data,
and drew conclusions. Teachers acted as mentors. Key competencies gained:

- STEM literacy and data interpretation

- Collaboration and communication6th International STEM Education Conference

- Ethical awareness and decision-making

www.stempd.net

3.3 Key Findings

- Students became more health-conscious and tech-savvy;

- Families adopted healthier routines;

- Students linked personal actions to global issues like climate change;

- Teachers began integrating sustainability into STEM lessons more frequently.

4.. Conclusion

This project shows that integrating digitalization, health, and sustainability in STEM can develop not
just academic knowledge, but also real-life skills. The open schooling model supported collaboration
and impact beyond the classroom. Such initiatives can inspire broader educational innovation.
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This presentation showcases the design and implementation process of the open schooling project “Un
Kurdu Kraker” (Flour Beetle Cracker), developed in collaboration with students, teachers, researchers,
and external stakeholders as part of a European open schooling initiative. Rooted in real-life problems
and guided by the principles of Responsible Research and Innovation (RRI), the project engages students
in scientific inquiry, sustainability, and innovation through a hands-on STEM challenge.

Throughout the project, students investigated sustainable food systems and alternative protein sources,
particularly focusing on the ecological and nutritional potential of the Tenebrio molitor (mealworm).
They were involved in activities such as literature reviews, designing experiments, interviewing
entomologists and food engineers, and ultimately developing cracker prototypes using insect-based
ingredients. This process was enriched through mentorship from university researchers and feedback

from the local community and food producers.

The presentation will discuss how the project exemplifies open schooling by integrating real-world
challenges, interdisciplinary collaboration, and active student participation. In addition, it will reflect
on the pedagogical strategies used, such as inquiry-based learning, co-design processes, and
formative assessment tools. Impacts on student motivation, scientific literacy, and attitudes toward

sustainable practices will also be shared, drawing on qualitative observations and student reflections.

The session invites educators, researchers, and policy makers to explore how open schooling can
bridge the gap between science education and societal needs, empowering students as change agents in

the face of global challenges such as climate change, food security, and sustainability.

| SE K

International Centre for STEM Education



STEM=""

www.stempd.net

Implementing Transdisciplinary STEAM Learning in Open
Schooling Contexts: Reflections on the SLEs Innovation Bridge

Project

by Isilay GUNES-TORUN | MEB MUSIAD Saime Sultan Bilim ve Sanat Merkezi
Abstractld: 666
Submitted: 22/06/2025
Event: The European ICSE Science Factory Conference & 6th International STEM Education Conference
Topic: STEM Education
Keywords: STEAM, open schooling, out-of-school learning, Ttirkiye Ylizyili Maarif Modeli, action research,
learning ecologies

Abstract

This study aims to explore how the interdisciplinary, student-centered, and life-connected learning
approach emphasized in the Tiirkiye Yiizyil1 Maarif Modeli -Century of Tiirkiye Education Model (TYMM)
can be effectively implemented through the local adaptation of the EU-funded STEAM Learning
Ecologies (SLEs) local project titled “Innovation Bridge.” Employing an action research methodology,
the study was carried out under the coordination of the Inegél District Directorate of National
Education with 48 fourth-grade students selected from 17 different schools. Activities were conducted in
out-of-school learning environments such as science centers, museums, and manufacturing facilities.
Data were collected through student artifacts, focus group interviews, and surveys from both students
and parents. The findings indicate that students significantly improved in 21st- century skills such as
scientific thinking, creativity, and collaboration, and that out-of-school experiences enhanced their
motivation and depth of learning. The reflections of students and parents further demonstrate the
pedagogical alignment between the Tiirkiye Yiizyili Maarif Modeli and the STEAM learning ecologies

approach, as well as its relevance and acceptance at the societal level.

Keywords: STEAM, out-of-school learning, Tiirkiye Ylizyili Maarif Modeli, action research, learning

ecologies

Aim of the Study

The STEAM Learning Ecologies (SLEs) methodology emphasizes the conditions necessary to bring
together all actors in formal and non-formal education—alongside businesses and civil society—and to
motivate them to take initiative and play central roles. To achieve this, SLEs introduces the powerful
concept of “learning ecologies” as tools to envision and implement effective local open schooling
partnerships. (STEAM Learning Ecologies EU, 2024).

This study aims to explore the integration of the TYMM'’s transdisciplinary learning vision with the
STEAM Learning Ecologies approach. The project involved students and parents in a series of out-of-
school activities. Their reflections serve as evidence for the applicability of TYMM in real-world learning
contexts.
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Methodology

This research adopts an action research design, a form of qualitative inquiry where practitioners
systematically investigate their own teaching environments to solve context- specific problems and
improve practices (Akkas Baysal & Ocak, 2018). In this study, the researcher also served as the project
implementer, ensuring both a deeper engagement with the process and context-sensitive execution.
The project was carried out during the 2024-2025 academic year in coordination with the European
Schoolnet (EUN) and under the supervision of the inegol District Directorate of National Education.
Forty-eight students from 17 primary schools participated in five-day workshops across museums,
science centers, and industry sites. Data were collected via student artifacts, focus groups, and feedback

forms from students and parents.

Results and Recommendations

Findings show that students enhanced their scientific thinking, creativity, and collaboration

skills. They were more motivated and better connected to real-world learning through engaging
activities. Reflections such as “I developed new skills” and “STEAM was fun and exciting” support this.
Parents also observed increased curiosity and social development. Out-of-school STEAM learning
supports TYMM goals by fostering 21st-century competencies. Depending on these findings, the

following are recommended:

- Integrate structured out-of-school learning into national curricula.
- Include STEAM and open schooling in teacher training.
- Use participatory evaluation involving student and parent feedback.

- Support localized STEAM initiatives through national and EU collaborations.
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Bu uygulama temelli calisma, 6g8renci tiyatrosunun yerel kiiltiir ve degerlerin aktarilmasini nasil
destekleyebilecegini arastirmaktadir. Geleneksel ritiielleri, lehgeleri ve kusaklar arasi
dinamikleri tasvir eden sahneler, 6grencilerle isbirligi icinde gelistirilmistir. Proje, Tiirkiye’'de
ulusal diizeyde finanse edilen TUBITAK 4006 Bilim Fuar1 girisimi kapsaminda
gerceklestirilmistir.

Gosteri, Tiurkiye’'nin Karadeniz bolgesindeki bir yerlesim yerinin kiiltiirel mirasina
odaklanmistir. Ogrenciler, 6gretmenlerin destegiyle YouTube ve Pinterest gibi dijital
platformlar araciligiyla geleneksel ifadeler, kiyafetler ve toplumsal ritiielleri arastirdi. Bu
arastirma, teknoloji destekli sorgulama ile uygulamali yaratimi birlestirerek kostiim ve sahne
donanimlarinin tasarimina yon verdi.

Sahnelerdeki aile ziyaretleri, koyde toplu calisma (imece) ve yaslilara kahve ikram etme
eylemleri, saygi, isbirligi ve kusaklar arasi1 dayanisma gibi degerleri vurguladi. Cogunlugu
ebeveynlerden olusan seyirciler, oyunun 6grencilerin empati ve yurttaslik bilincini gelistirirken
kiiltiirel koklerini yeniden kesfetmelerine nasil yardimci oldugunu belirterek olumlu geri
bildirimlerde bulundu.

Bu proje, kiiltiirel baglamda ele alinan tiyatro calismalarinin disiplinlerarasi ve deger temelli
egitimi nasil destekleyebilecegini gostermektedir. Yerel kiiltliriin performans, arastirma ve
isbirligine dayali tasarim yoluyla anlamli 68renme deneyimlerine nasil entegre edilebilecegini

sergileyerek STEM-PD’nin misyonuyla uyumludur.
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Dijital ¢cag hem bireysel hem de toplumsal beklentileri ve ihtiyaclar1 etkileyerek bir¢ok alanda yenilige
yol agmaktadir (Yurdakal, 2024). Dijital egitimin yayginlasmasiyla sosyal medyanin egitimdeki
kullanim:1 dogru orantili olarak artis géstermistir (Giirbiiz vd.2024). Ogrenciler dijital ortami
sadece eglenme amacli, kendilerine herhangi bir katki saglamayan oyunlar oynayarak, vakitlerini bosa
harcayarak gecirmektedir. Bu projede 6grencilerin bos zamanlarini daha verimli kullanmalarina olanak
tanimak, 6grencilerin hem aktif olduklar1 dijital diinyanin igcinde olup hem de g¢evresinde olup biten
problemlere duyarli ve bunlara c¢6ziim Onerileri gelistirebilen bireyler haline gelebilmelerini
saglamak amaglanmaktadir. Okulumuzda o6grencilerimize (680) ve o6gretmenlerimize (58) anket
uygulanmis bunun sonucunda robotik kodlama sinifinin yetersiz olmasi, bunun sonucunda da hayal
glicii ile sistematik algoritma kurabilme ve kodlama yapabilme becerilerinin yetersiz kaldigi
goriilmiustiir. Ogrenciler, 6grenci hareketliligiyle edindikleri robotik kodlama, algoritmik diisiinme,
problem ¢6zme, elestirisel diistinme becerileri sayesinde karsilastiklari giinliik ve ¢cevresel problemlere
orijinal ¢ozlimler ile robotik kodlamay1 kullanarak gelistirilen evrensel bir dili olan 6zgiin oyunlar
tiretebilecek dersler eglenceli hale getirilecektir. Ogrencilerin hem kendi iilkesine hem de etkilesim
halinde oldugu iilkedeki insanlara faydali olmasi amaglanmaktadir. Ogrencilerin 6grenme ortamini
cesitlendirme, 68rencilere problem ¢6zme becerisi kazandirarak karsilastigi glinliik ve cevresel sorunlara
kars1 kendilerinin ¢6ziim elde etmesini saglama ve robotik kodlama becerisini %13 den %45’e
gelistirmek hedeflenmektedir. Ogrencilerin algoritmik diisiinme, robotik kodlama, neden-sonug iliskisi
kurma, elestirel diisiinme, problem ¢6zme gibi becerilerini gelistirme ve bu sayede karsilastigi hem
cevresel hem de gilnliikk sorunlar karsisinda inovatif c¢oziimler elde edebilmesini saglamak
amaclanmistir. Bu sayede kurumumuz kiiresellesmis dijital egitim basamagina bir adim daha
yaklasacaktir. Kendisini seven diinyay1 seven oOgrenciler yetistirmeyi amacgladigimiz projemizle,
okulumuzda 6grencilere bu bilinci % 80 oraninda asilamay1 ve bu bilincin dijital ortama tasinmasi
hedeflenmektedir. Ogrenciler hem diisiinecek hem iiretecek hem de kendisini kiiresel diinyanin bir
pargasi olarak goriip diger insanlara da faydali olmanin, onlarda farkindalik yaratmanin
hazzin1 yasayacaklardir. Ogrencilerin disiplinler arasi bir 6grenme gerceklestirmelerini saglayarak
ogrenmeyi 6grenme becerilerini gelistirmeleri hedeflenmektedir. Ogrenciler, Canva ‘da tasarladiklar
0zglin karakterler ve Stratch da olusturduklari 6zgiin cevre emojileri ile tasarladiklar: oyunlar sayesinde
glinliik ve cevresel sorunlara karsi kendilerine 6zgii etkili cozlimler bulabilecek eglenerek 6grenme
imkani elde edeceklerdir. Bu durum ise kurumuzun basarisini artiracak, ézgiivenleri yliksek bireylerin

olusmasini saglayacak ve ¢cevresel sorunlara duyarlilik gelisecektir.
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21. yuzyill egitimi, bilgiden ziyade beceri ve deger temelli bir yapidan olusmaktadir. STREAM
yaklasimi, din egitimi ile diger alanlar arasinda gii¢lii bir kopri kurarak 6grenmeyi daha anlamh hale
getirmektedir. Bu noktada, Din Kiltiirii ve Ahlak Bilgisi derslerinin icerdigi degerler egitimi, STREAM
uygulamalariyla desteklenerek disiplinlerarasi bir 6grenme ortami olusturmaktadir. Bu calismanin
amaci, 9. sinif Din Kiiltiirii ve Ahlak Bilgisi dersi 68retim programinda yer alan kazanimlarin, STREAM
yaklasimi ile nasil iliskilendirilebilecegini ortaya koymaktir. Arastirmada, linitelerin 68renme ciktilari ile
slire¢ bilesenlerinin disiplinlerarasi 6gretimdeki uyumu incelenmis, dijital araclarin ve problem temelli
08renmenin etik ve ahlaki gelisime katkisi degerlendirilmistir. STREAM uygulamalariyla 6grencilerin
hem st diizey diisinme becerilerinin hem de manevi degerlerinin birlikte gelistigi 6rnek etkinlikler
Onerilmistir. STREAM temelli etkinliklerle 6grenciler hem dini degerler hem de bilimsel bakis agisi
arasinda iliski kurarak disiplinlerarasi diistinme becerilerini gelistirmektedir. Bu yaklasim, diniegitimde
yenilik¢i 6grenme ortamlart yaratmak ve oOgrencilerin teknoloji c¢aginda etik sorumluluklarini
kavrayabilmelerine destek saglamak agisindan 6nem tasimaktadir. Amag; 6grencilerin hem ahlaki
degerler baglaminda bilinclenmesini hem de bilimsel ve teknolojik gelismelerle biitiinlesik bir diisinme
becerisi kazanmasini saglamaktir. STREAM yaklasimi ile 6grenciler; Kur’an-1 Kerim’deki ahlaki ilkeler,
cevre bilinci, israf ve sorumluluk gibi kavramlar1 fen, teknoloji ve sanat temelli etkinliklerle
iliskilendirerek cok yonlii 6grenme siireclerine dahil edilmektedir. Boylece degerler egitimi, teori ve
pratik arasinda gii¢lii bir bag kurularak igsellestirilmektedir. Bu entegrasyonun, 6grencilerin hem
akademik basarilarina hem de karakter gelisimlerine 6nemli katkilar sundugu gézlemlenmistir.
Disiplinlerarasi diistinmeyi tesvik eden STREAM modeli, din egitimiyle bilimsel, teknolojik ve sanatsal
becerileri harmanlayarak o6grencilerin bilissel, duyussal ve etik gelisimlerini desteklemektedir.
Calismada, her bir tinitenin disiplinlerarasi karsiliklari belirlenerek 6gretim siirecine yonelik 6rnek
entegrasyonlar sunulmustur. STREAM temelli disiplinlerarasi 68renme ortamlari, Din Kiiltiirii ve
Ahlak Bilgisi dersini daha anlamli ve islevsel hale getirir. Ozellikle genc bireylerin hem dini hem bilimsel
bilgiye sahip, ayn1 zamanda etik duyarlilig1 yiiksek bireyler olarak yetismelerine katki saglar. Bu
entegrasyon modeli, din egitiminin dijital cagin gerekliliklerine uyarlanmasinda yenilik¢i bir
ornektir. STREAM yaklasimyi, 9. sinif DKAB 6g8retim programini derinlestirerek 6grencilerde deger, beceri
ve diisiinme kabiliyetini bir arada gelistirmektedir. Bu model egitimcilerin, 6grenme senaryolarinda
disiplinleraras1 etkinliklere yer vererek oOgrenmeyi somutlastirmasi ve Ogrenci deneyimini
zenginlestirmesi acisindan 6nemli bir yere sahiptir.
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GlUnimiiziin egitim anlayislari, teknik becerilerini degil, ayni zamanda duyussal gelismelerini de
desteklemeyi hedeflemektedir. Alanyazinda yapilan arastirmalar, degerler egitiminin soyut kavramlar
tizerinden degil, deneyimleyerek ve uygulamali olarak daha etkili bir sekilde kazandirildigini ortaya
koymaktadir (Ozdemir ve Kaya, 2019). STEM uygulamalari, bu teknolojileri saglayan adalet,
yardimseverlik ve sorumluluk gibi degerler dogal bir siirec icinde 6grenmelerine olanak saglar.

Bu baglamda, degerler egitimi ile STEM (Fen, Teknoloji, Miihendislik ve Matematik) yaklasiminin
biitlinlesik bir bicimde; 6grencilerin hem akademik basarilarini arttirir hem de temel degerleri
icsellestirmelerine katki saglar (Demir, 2021). STEM egitiminin bu kapsami yalnizca teknik bilgi
kazandirilan bir alan degil, ayni zamanda degerin {retilebilmesi icin gii¢lii bir arac¢ olarak

goriilmektedir.

Bu calisma, deger egitiminin STEM bireysel calismalarinin nasil kazandirilabilecegini incelemeyi
siirdiiriiyor. Ozellikle disiplinler arasi ve proje temelli STEM faaliyetleri, iilkelerinin gercek yasam
problemleriyle karsilasmalarina ve bu problemleri ¢ézerken deger birimlerinin birikimlerine zemin
hazirlamaktadir (Yildirim ve Altun, 2020).

Arastirma, 2024-2025 egitim 6gretim yilinda Ankara ili Yenimahalle ilcesinde bir Bilim ve Sanat
Merkezi'nde genel yetenek alaninda taninan, 3. ve 4. sinif diizeyinde baslayan 100 6grenci (56 erkek, 44
kiz) ile gerceklestirilmistir. Katilimcilara yar1 goriismelerle goriisme formili kullanilarak acik kisilere
sorular yonlendirilmis, elde edilen verilerin icerik analizine tabi tutulmustur. Igerik analizinde temel
amag, verileri temsil eden kavramlara ve bunlarin icindekilere ulasmaktir (Yildirim ve Simsek, 2008).
Ogrencilerden elde edilen verilerle ilgili olarak anlaml kategoriler ve temalar olusturulmus, bu

temalarda dikkat ¢ekici yerlere ulasilmistir.
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STEM egitimini yonlendiren unsurlar diistinildiigiinde, akla ilk olarak 6grencinin ilgisi ve meraki ile
o0gretmenin farkindalik diizeyi gelir. Cocuklar, ilgilerini ceken konulara odaklanarak daha etkili bir sekilde
ogrenirler. Ogretmenler ise o6gretim yontemlerini, kendi farkindaliklarina gore sekillendirirler. Bir
O0gretmenin sinifta bir 6gretim yontemini uygulayabilmesi icin, dncelikle bu yontemin kendisine ve
o0grencilerine fayda saglayacagina inanmasi gerekir. Eger 6gretmenin bir yontem hakkindaki farkindalig:
diisiikse ve 6grencilerin ilgisi yoksa, o zaman ne kadar ¢aba gosterilirse gosterilsin, bu yaklasim etkisiz
kalacaktir. Bu nedenle, bu calismanin temel amaci, diinyanin yeni egitim odagi olan STEM egitiminin etkin
kullanimi konusunda mevcut ilgi ve farkindalik diizeyini belirlemektir. Calismanin amacina uygun olarak,
arastirma, miidahale olmaksizin kendi baglami icinde arastirma konusunu oldugu gibi tanimlamaya
odaklanan nicel bir arastirma yontemi olan betimsel anket yontemi kullanilarak ytriitilmistir (Karasar,
2011). Anket i¢in ildeki tiim okullar icin sosyoekonomik tabakalasma yapilmistir. Veriler, her tabakadan
secilen okullarda ¢calismaya géniillii olarak katilan 33 6gretmen ve 309 6grenciden toplanmistir. Ogrenciler,
veri toplama siirecini siirdiirebilme yetenekleri nedeniyle lisenin 2. siniftan 12. sinifa kadar olan 6grenciler
arasindan secilmistir. Ogretmenler ise okul 6éncesi, ilkokul, ortaokul ve lisede gorev yapanlar arasindan
secilmistir. Ogrencilerin ilgi alanlarim1 6l¢mek icin, Falk ve ark. (2016) tarafindan 6grencilerin bilim,
teknoloji, miihendislik ve matematik alanlarindaki ilgi alanlarini1 belirlemek iizere gelistirilen ve Kiran
(2021) tarafindan Tiirkceye uyarlanan bir élgcek kullanilmistir. Olgek 16 maddeden olusmaktadir ve alt
boyutlari su sekildedir: yer ve uzay bilimleri (4 madde), yasam bilimleri (3 madde), teknoloji ve miihendislik
(5 madde) ve matematik (4 madde). Ogretmenlerin farkindaligin1 6l¢mek icin, égretmenlerin STEM
farkindalik diizeylerini belirlemek tlizere Cevik (2017) tarafindan gelistirilen bir 6lcek kullanilmistir.
Toplam 15 maddeden olusan 6lcegin alt boyutlari; 6grencilere etkisi, derse etkisi ve 6gretmenlere etkisi
olarak belirlenmistir. Calismanin analizleri i¢in, normallik varsayimlar: dikkate alinarak ANOVA, Kruskal-
Wallis ve betimsel analizler yapilmistir. Ogretmenlerin farkindalik élgegindeki puanlari incelendiginde,
puanlarin cinsiyet, kidem veya okul diizeyine gore anlamli bir farklilik gostermedigi bulunmustur. Betimsel
analiz sonuclarina gore, 6gretmenlerin farkindalik diizeyleri orta seviyedeydi. Alt boyutlar incelendiginde,
0gretmenler STEM 06gretim yonteminin en yiliksek oranda 6grencilere katki saglayabilecegini

diistinmekteydi.

Dersin tizerine etkisinin en diisiik oranda farkindalig1 vardi. Yontemin kendileri tizerindeki etkisinin
farkindahig ise orta diizeydeydi. Ogrencilerin STEM’e y6nelik ilgi puanlari incelendiginde, ilkokuldan liseye
dogru ilerledikce ilginin azaldig1 dikkat cekiciydi. Ilkokul égrencilerinin ilgi puanlari, ortaokul ve lise
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ogrencilerinin puanlarindan istatistiksel olarak anlaml farkliliklar iceriyordu. Ogrencilerin ilgilerinin
cinsiyete gore farkhilik gostermedigi tespit edildi. Il genelinde 6gretmen ve 6grencilerin tespit edilen
durumlar1 degerlendirildiginde, 68rencilerin yas ve seviyeleri arttik¢a ilgilerini yitirdikleri gorilmistir;
o0gretmenlerin ise dersleri, kidemleri veya cinsiyetleri ne olursa olsun, STEM egitimi konusunda yeterli
farkindaliga sahip olmadiklar: tespit edilmistir. Bu sonuclara dayanarak, ilgili ildeki tim 6gretmenlerin,
ogrenci ilgisini artirmak amaciyla hizmet ici egitim almasi énerilmektedir. Ogrencilerin ilgisinin oldukca
yiksek oldugu ilkokul doneminde, 6grencilerin biiyiidiikce ilgi alanlarini gelistirmelerini tesvik etmek

amaciyla STEM egitimi uygulamalarina éncelik verilmelidir.
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Bu kuramsal calisma, okul 6ncesi STEM etkinliklerinde siire¢c temelli degerlendirme yaklasiminin
bilesenlerini analiz ederek alana bir model o6nerisi sunmaktadir. STEM uygulamalarinda
degerlendirme; sadece iiriin degil, 6grenme silirecinin izlenmesi, ¢ocuklarin diisinme bicimleri ve is
birligi diizeylerinin gézlemlenmesini de kapsamalidir. Literatiir temelli olarak olusturulan bu ¢alisma;
okul 6ncesi 6gretmenlerinin slirece dayali 6lcme-degerlendirme deneyimlerini ve cocuklara kazandirilan
21. yiizy1l becerilerini ele almaktadir. Modelin, rubrikler, gézlem formlar1 ve Ogretmen yansitici
giinliikleri gibi araglarla desteklenmesi onerilmektedir. Sunulan gerceve, erken cocukluk egitiminde
STEM uygulamalarinin kalitesini artirmaya yonelik bir degerlendirme bakisi gelistirmeyi

amaglamaktadir.

| SE i

International Centre for STEM Education


mailto:hilalbaydar@gmail.com
mailto:akademiozkansenol@gmail.com

STEM=""
GERCEK BAGLANTILARA GIDEN BIR YOL

by Fatma giilnar |

www.stempd.net

Abstractld: 722

Submitted: 10/07/2025

Event: 6. Uluslararasi Ogretmenler Konferansi

Topic: Ogretmenler

Keywords: STEM, doga, dijital vatandaslik, stirdlirtilebilirlik, empati, geri déntistim, disiplinler arasi

ogrenme

Pandemi siirecinde dijital aracglara asir1 bagiml hale gelen 4-7 yas arasi cocuklarimizin dogayla,
arkadaslariyla ve farkli disiplinlerle yeniden baglanti kurmalarini saglamak amaciyla bu projeyi
baslattik. “Gergek Baglantilara Giden Yol” adli STEM eTwinning projemiz; dogay1 kesfetme, geri
donlisiim, siirdurilebilirlik, duygusal farkindalik, dijital araglarin giivenli kullanimi ve disiplinler
arasi etkilesimi tesvik eden etkinlikler icermektedir. STEM odakli ¢alismalarla problem ¢ézme ve
yaratici diistinme becerileri desteklenmis, ¢ocuklarin 21. ylizyil becerileri gelistirilmistir. Tiirkiye ve
Romanya ortakliginda yiritiilen bu proje, dogaya duyarli, dijital vatandaslik bilinci gelismis bireyler

yetistirmeyi amaclamaktadir.
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"Al-Driven Ocean Quest: Finding Blue Depths" baghkl uluslararas1 eTwinning projesi, STEM egitimini
yapay zeka (Al) ve okyanus okuryazarhigi ile birlestirerek ¢cevresel farkindalik olusturmay: ve kiiresel is
birligini tesvik etmeyi amaglamistir. Tiirkiye, Arnavutluk, Romanya, Italya ve Portekiz'den 11 6gretmen
ve 109 6grencinin katilimiyla gerceklestirilen proje, deneyim temelli ve arastirmaya dayali 68renmeyi
merkeze alan, gergcek yasamdan siirdiirtlebilirlik sorunlarina odaklanan zengin bir 68renme ortami

sunmustur.

Proje, cevresel bozulmanin artan etkileri ve egitimde dijital dénilisiim ihtiyacina yanit olarak Al araglarini
ve disiplinler aras1 STEM gérevlerini biitiinlestirmistir. Ogrenciler, TwinSpace, Canva, ChatGPT ve Padlet
gibi dijital platformlar1 kullanarak okyanus kirliligini, deniz ekosistemlerini ve iklim degisikligini
incelemis; hesaplamali diisiinme, veri analizi ve cevresel problem ¢6zme becerilerini gelistirmistir.

Bes farkli okyanus bolgesine odaklanan uluslararasi 6grenci takimlari kurulmustur. Bu takimlar; deniz
biyogesitliliginden okyanus politikalarina, iklim verisi modellemesinden sivil katilima kadar cesitli
konular1 Al destekli arastirmalar ve yaratict STEM iiriinleriyle ele almistir. One ¢ikan ciktilar arasinda,
denizle ilgili soru-cevap senaryolarini simiile eden BlueCitizenBot adli Al sohbet botu; canli okyanus
verilerini gosteren Al Destekli Etkilesimli Okyanus Haritas1 ve cok dilli deniz bilimleri okuryazarligini
tesvik eden Dijital Okyanus Sozliigii yer almistir. Ogrenciler ayrica tematik bir mars ve siirdiiriilebilirlik
takvimi olusturarak sanat, bilim ve teknolojiyi biitiinlestirmistir.

Projede veri toplama araci olarak Chen, Cannady, Fauville ve Strang (2020) tarafindan gelistirilen
“International Ocean Literacy Survey” dn-test, son-test olarak kullanilmis olup 6grenci, 6gretmen, veli ve
okul idarecilerinden geri bildirimler de veri cesitliligini saglamistir. Miifredat entegrasyonu ise Tiirkiye
Yiizyil1 Maarif Modeli ve Avrupa STEM standartlariyla uyumlu olarak biyoloji, kimya, miihendislik, yapay

zeka ve cografya iceriklerini desteklemistir.

Ogrenciler Diinya Su Giinii, CodeWeek ve STEM Discovery Campaign 2025 gibi kiiresel etkinliklere
katilarak Scientix ve European Schoolnet tarafindan verilen katilim belgelerini almaya hak kazanmistir.
Webinarlar, ¢cevrim ici sergiler, sosyal medya ve egitim platformlari aracilifiyla projenin yayginlastirilmasi
saglanmistir.
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Avrupa Mavi Okul Sertifikasi, Kodlama Becerilerinde Miikemmellik Sertifikasi, STEM Okul Etiketi ve 2025
eTwinning Okul Etiketi gibi 6diillerle onurlandirilan proje, STEM entegrasyonunda ¢rnek uygulamalari
temsil etmistir. Ogrencilerin elestirel diisiinme, is birligi ve yenilikci ¢éziim iiretme becerilerini

gelistirerek onlar1 deniz ve gevre sorunlarina karsi duyarl bireyler haline getirmistir.

Projeden elde edilen bulgulara gore 6grencilerin 6n-test ve son-test basari puanlari arasinda son-test
lehine anlamh bir farkhilik ortaya ¢cikmistir. Bu sonug, projede yuritiilen yapay zeka ve STEM tabanh
uygulamalarin 6grencilerin okyanus okuryazarligl seviyelerinde artis sagladigini géstermistir. Ayrica
0g8renci, 6gretmen ve velilerden alinan geri bildirimler de 68rencilerin STEM odakl etkinlikler ile

basarilarinin, becerilerinin ve motivasyonlarinin arttigini géstermistir.

Sonug olarak, “Al-Driven Ocean Quest”: Finding Blue Depths, STEM tabanli uluslararasi is birliginin, hem
bilimsel meraki yliksek hem de ¢evresel sorumluluk sahibi bireyler yetistirmede nasil donitstiirticti bir rol
oynayabilecegini ortaya koyan 6ncii bir model olmustur.
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Ginlimiiz diinyasinda dijitallesme ve saglik teknolojileri, bireylerin yasam kalitesini ve toplumsal
stiirdiirtlebilirligi dogrudan etkileyen 6nemli unsurlardir (Aksoy, Bilici ve Can 2022). Bu baglamda,
O0grencilerin bu alanlardaki yetkinliklerini artirmak, gelecegin bilingli ve yetenekli bireylerini
yetistirmek icin kritik bir éneme sahiptir (Ozdemir ve Yilmaz 2020). Ogretmenler ise bu déniisiimiin en
onemli aktorleri olarak 6n plana ¢ikmaktadir. Onlarin dijital saglik teknolojileri ve STEM tabanh
uygulamalar konusundaki yeterlilikleri, 6grencilerin gergcek diinya problemlerine ¢6ziim odaklh
yaklasimlar gelistirmelerini tesvik edecektir (Erkan 2021). Sonuclar, STEM egitimlerinin 6nemini
vurgulamaktadir (Erkan 2023a). Bu galisma, 6gretmenlere yonelik verilen STEM temelli egitimlerin,
onlarin dijital doniisiime adaptasyonlari ve saglik alaninda yenilikg¢i yaklasimlar gelistirmeleri tizerindeki
etkisini incelemektedir.

Bu calismanin temel amaci, 68retmenlere yonelik tasarlanan STEM temelli uygulama egitimlerinin,
onlarin saglik teknolojilerine uyum siireclerine katkisini ve bu sayede egitimde dijital doniisiimiin
hizlanmasini saglamaktir. Ayrica, egitimlerin 6gretmenlerin 5E 6grenme modeli uygulama yeterlilikleri
uzerindeki etkilerini ve STEM alanindaki uluslararasi goruniirliiklerini artirmadaki roliinii ortaya
koymak hedeflenmistir.

Yontem
Calisma, 6gretmenlere yonelik gerceklestirilen STEM temelli uygulama egitimlerine katilan bir grup

kursiyer lzerinde yuritilmistiir. Egitim siliresince 6gretmenler, evde, okulda ve sinifta karsilasilan
saglikla ilgili olumsuz durumlari tespit ederek, bunlara yonelik prototip gelistirme calismalar1 yapmistir
(Yilmaz 2019). Egitimlerin etkililigini 6lcmek amaciyla kursiyerlere egitim 6ncesinde ve sonrasinda 6n
test-son test uygulamalari yapilmistir. Ozellikle, 5E 6grenme modelini anlama ve uygulama
yeterlilikleri bu testlerle degerlendirilmistir (Erkan 2023a). Verilerin analizi, nicel ve nitel
yontemlerin bir kombinasyonu ile gerceklestirilmistir.

Bulgular
Uygulanan o6n test-son test analizleri sonucunda, 6gretmenlerin 5E 68renme modeli konusundaki

uygulama yeterliliklerinde belirgin bir ilerleme gézlemlenmistir. On testte 6gretmenlerin %25'i 5E
modelini uygulama konusunda yeterli goriliirken, son testte bu oran %85'e yiikselmistir. Bu durum
istatistiksel olarak anlamli bir farka isaret etmektedir (p< 0.01). Egitimler sayesinde 6gretmenler,
gercek diinya saglik problemlerine yenilikci ve STEM tabanli ¢o6ziimler liretme konusunda 6nemli
beceriler kazanmiglardir. Ozellikle, gelistirilen prototipler, 6gretmenlerin problem c¢6zme, kritik
diistinme ve tasarim odakl diistinme yeteneklerinin arttigini ortaya koymustur. Ayrica, bu egitimleri

tamamlayan kursiyerlerin %30'unun Scientix elgisi olarak gorev almaya basladigi, okullarini ve
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kendilerini uluslararasi1 platformlarda goriinir kildig1 ve %45'inin STEM Kesif Kampanyas1 gibi
uluslararasi projelere aktif basvurular yaptigi tespit edilmistir. Bu durum, egitimlerin 6gretmenlerin
mesleki gelisimlerine ve uluslararasi is birliklerine olan katkisin acik¢a gostermektedir (Ozdemir ve
Yilmaz 2020).

Sonuglar
Bu c¢alisma, Ogretmenlere yonelik STEM temelli uygulama egitimlerinin, onlarin dijital saglk

teknolojilerine adaptasyonlarini ve 5E 6grenme modeli uygulama yeterliliklerini 6nemli Olciide
gelistirdigini ortaya koymustur. Ogretmenlerin gercek diinya saglk problemlerine yonelik prototipler
gelistirmesi ve uluslararasi1 STEM platformlarinda aktif rol almalari, bu egitimlerin sadece bilgi
aktarimiyla kalmayip, somut cikt1 ve davranissal degisimler sagladigin1 kanitlamaktadir. Elde edilen
bulgular, STEM egitimlerinin egitim sisteminde dijital doniisimi hizlandirma, saglk okuryazarhgini
artirma ve Ogretmenlerin mesleki gelisimlerine katkida bulunma potansiyelini bir kez daha
vurgulamaktadir (Aksoy, Bilici ve Can 2022; Erkan 2021). Bu tir egitimlerin yayginlastirilmasi,
gelecegin saglik teknolojilerine uyumlu ve strdiirilebilir bir toplum insasi i¢cin kritik bir adim
olacaktir.
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Yapay zeka teknolojilerinin egitim siireclerine dahil edilmesi, 6g8retme ve 6grenme bicimlerini kokli
bicimde doniistiirmektedir. Bu kapsamda, Milli Egitim Bakanlig1 tarafindan yayimlanan Egitimde Yapay
Zeka Politika Belgesi ve Eylem Plani (2025-2029), yapay zeka teknolojilerinin 6gretim siireclerine
stratejik ve siirdiiriilebilir bicimde uygulanmasini hedeflemektedir. Bu ¢alismanin amaci, yapay zeka
destekli 68retim uygulamalarinin fen 6gretiminde nasil kullanilabilecegine dair bir sinif i¢i uygulama
Ornegi tasarlamak ve tasarlanan bu uygulamanin sinif ortaminda nasil ytriitiilebilecegini uygulamaya
dayali bir 6rnek tizerinden incelemektir. Bu amag¢ dogrultusunda, 6. sinif Fen Bilimleri dersinde yer
alan duyu organlarinin yapilarina iliskin kazanima yonelik olarak, 6grencilerin belirli asamalarda yapay
zeka araglarini aktif bicimde kullanmasi hedeflenen bir ders siireci planlanmistir. S6z konusu ders siireci,
Esnek Sorusturma Temelli Ogretim (ESTO) modeli temel alinarak yapilandirilmistir. Arastirma, nitel
arastirma desenlerinden biri olan durum c¢alismasi ile yiiriitiilmiistiir. Amacgh 6rnekleme yontemiyle,
ESTO modeline yonelik bilgi ve deneyime sahip bir fen bilimleri 6gretmeninin siifi secilmistir.
Uygulama, Milll Egitim Bakanligi’'na bagh bir devlet ortaokulunun 6. sinif subesinde, toplam 20
O0grenciyle ve iki ders saati siiresince gergeklestirilmistir. Veri toplama siirecinde sinif i¢i uygulama
videoya kaydedilmistir. Video kaydindan elde edilen veriler, igcerik analizi ydntemiyle
¢oziimlenecektir. Arastirma sonucunda, yapay zeka araclarinin sinif i¢i 6gretim siireclerine entegrasyonu
sirasinda karsilasilan kolayliklar ve zorluklara ulasilmasi beklenmektedir. Ek olarak, bu uygulamanin fen
bilimleri 6gretmenlerinin yapay zeka destekli fen 6gretimini planlama ve uygulama siireclerine yonelik
bir 6rnek teskil etmesi ve bu baglamda somut 6rnekler sunmasi hedeflenmektedir.
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Bu sunumda, Metodbox platformunun temel isleyisi ve sundugu gelismis egitim teknolojileri
tanitilacaktir. Ozellikle 6grenci takibini kolaylastiran yapay zeka destekli asistan uygulamasina
odaklanilacaktir. Bu asistan sayesinde 68retmenlerin 6grencilerle daha yakindan ilgilenmesi, bireysel
0grenme ihtiyaclarini daha hizli fark etmesi ve siireci veriye dayali sekilde yonetmesi hedeflenmektedir.

Sistem, hem rehberlik hem de akademik takipte biitiinciil bir destek sunmay1 amac¢lamaktadir.
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Egitim, her bireyin evrensel hakk: olarak kabul edilmektedir. Bu hakka erisim, yalnizca okula gitmekle
degil, ayn1 zamanda bireyin potansiyelini en Ust diizeye cikaracak uygun ortamlarin saglanmasiyla
mimkindiir. STEM (Bilim, Teknoloji, Miihendislik ve Matematik) egitimi, ¢agdas egitim sistemlerinin
temel taslarindan biridir. Ogrencilerin elestirel diisiinme, problem c¢6zme ve yenilik iiretme
becerilerini destekleyen bu alanlar, ayni zamanda kiiresel rekabet giicliniin artirilmasi agisindan da
stratejik 6nem tasir. Ancak tiim 6grenciler STEM alanlarinda esit basar1 gésteremez. Ozellikle nérocesitli
08renciler- otizm, disleksi, DEHB gibi farkli nérogelisimsel 6zelliklere sahip bireyler- bu alanlarda yapisal
ve pedagojik zorluklarla karsilasabilir. Norogesitlilik terimi ilk kez Avustralyali sosyolog Judy Singer
tarafindan 1998’de ortaya atilmistir. Singer, her bireyin beyninin farkli calistigini ve bu farkliliklarin
toplumun zenginligi oldugunu savunmustur (Singer, 1998). Ancak bu cesitliligin egitim ortamlarinda fark
edilmemesi, bazi1 0Ogrencilerin STEM alanlarini terk etmesine veya potansiyellerini
gerceklestirememesine yol acabilmektedir (Sithole et al., 2017). Son yillarda yapilan arastirmalar,
norocesitli bireylerin uygun destekle STEM alanlarinda yiliksek basar1 gosterebilecegini ortaya
koymustur. Ozellikle Evrensel Tasarim (Universal Design for Learning - UDL) modeli, farkli 6grenme
yollarina sahip o6grencilerin ihtiyaclarina yanit vermeyi amaclamaktadir (Al-Azawei et al, 2023;
Schreffler et al, 2019). UDL yaklasimi, 6gretim materyallerinin ¢oklu sunumu, 6grenci katilimi ve
degerlendirme yollarinda esneklik saglayarak norogesitli 68renciler icin 6grenmeyi daha erisilebilir
kilmaktadir. Ek olarak, teknoloji destekli 68retim yontemleri ve 6gretmen egitimi gibi destekleyici
faktorler de norocesitli 6grencilerin STEM basarilarin1 olumlu yénde etkilemektedir (Rappolt-
Schlichtmann et al,, 2021). Bu durum, sadece bireysel gelisim acisindan degil, ayn1 zamanda bilimsel

uretkenligin artmasi bakimindan da 6nemlidir.
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Inthe rapidly changing and evolving world of the 21st century, innovation and entrepreneurship
have become crucial skills for the sustainable development of individuals and societies. Educational
institutions play a vital role in equipping learners with these competencies and fostering their
development. Entrepreneurship education enhances students’ ability to think innovatively, take
calculated risks, and prepare for the challenges they may face in the business world, thereby increasing
their potential for future success. In this context, applied learning methods such as establishing virtual
companies provide students with the opportunity to test their theoretical knowledge in practice and

apply it in real-world contexts.

This study aims to investigate the impact of virtual company establishment activities on the development
of students’ entrepreneurship and innovation skills. Additionally, it focuses on how students’ social
skills—such as teamwork, problem-solving, and leadership—are strengthened through this process, as

well as how their creativity and innovative thinking abilities evolve.

The research was conducted with a participant group consisting of 21 students (11 females, 10
male), aged between 13 and 17, studying in a middle school, an Anatolian Imam Hatip High School,
and an Anatolian High School located in three different regions of Tiirkiye. The participants were selected
based on voluntary participation. Initially, the students received information and presentations on
entrepreneurship and innovation and were asked to conduct in-depth research on these topics. As
part of the project, students established a virtual company that included departments typically found
in a real business, such as Marketing, Legal, R&D, Finance, Public Relations, Production, and Human
Resources.

Throughout the 20-week project, the students experienced various stages of business operations, from
founding the company to designing and producing a product, conducting virtual sales, and eventually
closing the company. They also participated in online meetings with field experts. Reflective journal
forms consisting of four questions were used as the data collection tool, and the data obtained were

analyzed using content analysis.

The findings of the study indicate that students developed increased awareness and significant skills
in entrepreneurship and innovation. During the virtual company experience, students also

demonstrated progress in innovative thinking, generating creative solutions, teamwork, problem-
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solving, and leadership. These findings highlight the need for further comprehensive research in this
field. It is recommended that future studies include student groups from different age ranges,
geographical regions, and educational levels. Moreover, comparative studies on various applied learning
methods may help determine which approaches are most effective in enhancing entrepreneurship and
innovation skills.
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nurcan0503@hotmail.com | Trabzon Universitesi Matematik Egitimi | Hacettepe Universitesi | Trabzon
Universitesi
Abstractld: 759
Submitted: 21/07/2025
Event: 6. Uluslararasi Ogretmenler Konferansi
Topic: Ogretmenler
Keywords: STEM, Dijitallesme, Acik kaynak, Ogretmen deneyimi

STEM egitimi yaklasimi farkli disiplinleri bir araya getiren, disiplinler arasi iliskileri giin yiiziine ¢ikaran
ve 21. yuzyil becerilerini iceren bir egitim anlayisi sunmaktadir. STEM egitimi science (fen), teknology
(teknoloji), engineering (miihendislik) ve mathematics (matematik) disiplinlerinin ilk harflerinden
olusmus bir kisaltma olarak kullanilmaktadir (Dugger, 2010). STEM temel etkinlikleri ile 68rencilerde
yaraticl, elestirel, isbirlikei, analitik diisiinme ve problem ¢6zme becerilerinin gelismesi beklenmektedir.
Ogretmenler STEM egitimi yaklasimini siniflarinda uygulayarak égrencilere bu becerileri ve dijital okur
yazarlik becerisini kazandirmay: hedeflemektedir. Ogretmenlerin ayrica siire¢ icerisinde siirekli
0grenciyi takip ederek siireci de degerlendirmesi beklenmektedir (Akarsu, Akcay & Elmas 2020). Bu
siirecte 6gretmenlerin bu konudaki goriislerini bilmek ve sinif icindeki uygulamalar1 iyi anlamak
gerekmektedir. Bu c¢alismada, STEM temelli uygulamalarin yapildig: siniflarda dijitallesmenin nasil
uygulandig1 ve 6gretmenlerin acik kaynakl dijital arag¢lar: (Tinkercad, Scratch, GeoGebra, Canva
vb.) egitim silireclerinde nasil deneyimledigini incelemek amaglanmaktadir. Calismada, nitel
arastirma yaklasimi benimsenmektedir. Calismanin katilimcilarinin belirlenmesinde amach
ornekleme yontemlerinden olan o6lciit 6rnekleme yonteminin kullanilmasi uygun goriilmektedir.
Olciitler su sekilde belirlenmistir; katiimcilarin Milli Egitim Bakanhgina bagh okullarda calisiyor olmasi
ve STEM’e yonelik uygulamalar1 sinifinda uygulamis olmasi. Calisma grubunu 2025-2026 egitim
O0gretim yilinda cesitli illerde gorev yapmakta olan 10 6gretmen olusturacaktir. Calismanin verileri
arastirmacilar tarafindan hazirlanan yari yapilandirilmis gériisme formu ile toplanacaktir. Hazirlanan
goriisme formunun kapsam gecerligi icin uzman goriisiine basvurulacak ve pilot ¢calisma yapilacaktir.
Bu siliregte goniilli katihm esas alinacaktir. Yazili dokiiman kullanilarak elde dilen veriler
arastirmacilar tarafindan nitel analiz tekniklerinden olan icerik analizi yontemiyle degerlendirilecektir.
Elde edilecek bulgular sonucunda, 6gretmenlerin STEM uygulamalari sonucunda ag¢ik kaynakli dijital
araclara nasil yaklastigl, bu araglarin hem 6g8renci motivasyonunu hem de 6gretim silirecine olan
etkisinin ortaya c¢ikmasi beklenmektedir. Sonu¢ olarak, STEM siniflarinda dijitallesmenin
siirdiirtlebilir sekilde gelisebilmesi icin 6gretmenlerin buna yonelik diisiincelerinin incelenmesi, siirekli
dijital egitimlerin planlanmasi1 ve ag¢ik kaynakli araglarin entegrasyonunu destekleyen okul

politikalarinin gelistirilmesi agisindan 6nemli ¢6ziim oOnerileri sunmayi saglayacaktir.
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Bu calisma, meta veri tabani tabanli 6zgilin bir 68renme deneyiminin ortaokul 6grencilerinin akademik
basarilari ve sanal gerceklik (VR) tutumlari tizerindeki etkilerini incelemektedir. Balikesir, Tiirkiye'deki
bir devlet okulunda 40 sekizinci sinif 6grencisi (20 erkek ve 20 kiz) ile yar1 deneysel, son test ve
yalnizca kontrol grubu tasarimi kullanilmistir. Katilimcilar rastgele deney ve kontrol gruplarina

atanmistir.

Deney grubu, Fen, Matematik ve Yapay Zeka derslerini iceren 6zel olarak tasarlanmis bir meta evren
platformunda Meta Oculus Quest 2 VR gozliikleri kullanarak etkilesimli derslere katildi. Kontrol grubu

ise ayni icerigi geleneksel bilgisayar tabanli egitim yoluyla aldu.

Veriler, Akademik Basar1 Testi ve Egitsel Sanal Gerceklik Uygulamalari Tutum Olcegi (Akgelik ve
Baran, 2022) olmak iizere iki gecerliligi kanitlanmis arac kullanilarak toplandu. Istatistiksel analizler SPSS
ve Excel kullanilarak yapildi. Shapiro-Wilk testi normalligi dogruladi ve karsilastirmalar i¢in bagimsiz

orneklem t-testleri kullanildi.

Sonucglar, deney grubunda (X = 82,65) kontrol grubuna (X = 54,25) kiyasla 6nemli 6l¢liide daha
yiiksek akademik basari ve biiyiik bir etki biiytikligii (n? = .37) oldugunu gostermistir. Benzer sekilde,
deney grubundaki 6grenciler, egitimsel sanal gergeklige (X = 78,80 - 66,00) kars1 6nemli Olciide daha
olumlu tutumlar sergilemis ve orta diizeyde bir etki biiyiikligii (n?

=.04) elde etmislerdir.

Bu bulgular, meta veri ortamlarindaki gergcek 6grenme deneyimlerinin hem akademik basariyi hem de
O0grencilerin siiriikleyici teknolojilerle etkilesimini 6nemli 6lgiide artirabilecegini ve bunlari

gelecekteki STEM egitimi i¢cin glcli arag¢lar haline getirebilecegini gostermektedir.

| SE )

International Centre for STEM Education



PD

STEM

Epistemic Inquiry

www.stempd.net

by Alex Black | Lets Think Forum Council

AbstractId: 688 Submitted: 30/06/2025

Event: The European ICSE Science Factory Conference & 6th International STEM Education Conference
Topic: STEM Education

Keywords: Cognitive acceleration Nature of Science Epistemic

Abstract

The concept of Epistemic Inquiry was inspired by and is a fusion of the lesson methodology of C.A.S.E
as explained by Adey and Shayer (2006) and the ideas of Derek Hodson (2014) where he proposes a
science curriculum should involve students “Learning Science, Learning about Science, Doing
Science”. The big questions of Osborne and Kind (2016) “What exists? How do things happen? How
do we come to Know? What should we do with this knowledge? The workshop shows how this fusion
can be a key planning framework for a science curriculum. These ideas will be illustrated by interactive
lesson simulations, where participants can understand how dialogic practices can use cognitive
conflict and the critical engagement with different explanatory models of scientific phenomena. The final
discussion will explore how these ideas can be applied in other curricular contexts in particular the
complex, multivariate systems thinking that is demanded by issues of Digitalization, Health, and

Sustainability.
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1. Overview

The proposed workshop offers an interactive demonstration of a cross-device Mixed Reality (MR)
platform created to enhance collaborative STEM education through interactive and immersive
experiences. The platform aims to address critical challenges regarding technological fragmentation in
existing MR applications by enabling seamless interaction between heterogeneous devices within shared

virtual environments.

Highlighting the topics of digitalization and Green Deal, this demonstration focuses on exploring
renewable energies through an interactive module on solar panels. Participants manipulate physical
solar panel miniatures while adjusting virtual conditions with real-time feedback on energy output, and

interactively visualise the diverse panel phenomena.

Workshop attendees will experience hands-on interaction using multiple MR devices, witness real-
time synchronisation, and understand how this approach can enhance STEM education by making
abstract concepts both visible and tangible while supporting both co-located and remote collaboration.
The demonstration also illustrates how these emerging technologies are redefining the role of STEM

education in shaping a technologically advanced and environmentally conscious future.

2. Theoretical background

MR-technology is emerging as a powerful tool to enhance STEM education by enabling immersive,
interactive, and manipulable learning environments. It offers unprecedented opportunities, particularly
for addressing abstract concepts that often challenge tudents' learning in traditional teaching
methodologies. Students must often required to understand complex systems and interactions invisible
or inaccessible in conventional classrooms. Many topics demand a level of visualisation that static

diagrams, theoretical models, or even physical demonstrations struggle to provide at scale.

Recent studies indicate that MR-based learning may enhance engagement, conceptual understanding,

| SE k

International Centre for STEM Education



- PD
STEM=
www.stempd.net

and knowledge retention by merging real and virtual objects into immersive experiences where learners
visualise and manipulate 3D content and receive immediate feedback (Akcayir & Akcayir, 2017; Banjar
et al,, 2023). This interaction also promotes embodied, gesture-based learning, which is shown to be
effective in STEM education (Johnson-Glenberg et al.,, 2023). Despite these advantages, adoption is
hindered by the fragmented nature of existing MR solutions, many of which are limited to specific
hardware. This limits cross-device collaboration among learners using different systems in different
locations to participate in shared experiments. The developed MR platform addresses this gap by
providing an open-source solution that enables authentic, collaborative STEM learning across

heterogeneous devices.

3. Proposed Demonstration

The workshop focus on an interactive renewable energy simulation that demonstrates the platform's
core capabilities: cross-device collaboration, real-time synchronization, and marker-based object

alignment in mixed reality environments.

Participants will use physical, miniature solar panel replicas to trigger the appearance of interactive
virtual elements. Through this blend of physical interaction and augmented simulation, participants

explore the dynamics of solar energy systems via the following interactive features:

¢ Interactive Visualisation and Manipulation: Using hand gestures, users can reposition a
virtual Sun to change the angle of light on the panels and adjust cloud coverage to simulate
variations in electricity generation. They can also visualise the solar panel’s layers and the
microscale process of converting sunlight photons into electricity.

* Gamification: The system continuously calculates and displays energy production metrics based
on user interactions, taking into account various environmental conditions and the number of
panels, and is enhanced with gamification elements.

e Collaborative Analysis: Multiple participants using different device types can simultaneously
interact within the same virtual environment (with changes by a user being immediately visible
across all others), further fostering collaborative problem- solving and discussion.

¢ Platform Development Overview: The session will also include insights regarding the overall
MR platform (marker-based object detection via computer vision, Unity3D with OpenXR for
cross-device compatibility, and a distributed client-server architecture), technological
challenges addressed, and its potential applicability for teaching a variety of STEM topics.

This demonstration directly addresses sustainability education by making renewable energy concepts
tangible and manipulable. Participants experience firsthand how environmental factors influence
electricity production, develop an intuitive understanding of fundamental mechanisms, and engage in

collaborative problem-solving: skills essential for addressing contemporary environmental challenges.
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This workshop offers a unique learning experience that creatively integrates STEM education with
cultural values. Participants will draw traditional Turkish motifs and build functional electronic circuits
using LEDs, copper tape, and coin cell batteries on paper. The activity blends art, engineering, and
cultural expression, aiming to enhance students' technical and aesthetic skills. Its low-cost and

sustainable design makes it easy to adapt for classroom use.
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Miizigin Disiplinleraras1 yolculugu Fen Bilgisi, Matematik, Miizik, Bilisim gibi derslerde ki bazi
konulari; bir DJ uygulamasi kullanarak, ders anlatimini disiplinlerarasi bir modelle daha eglenceli,
uygulanabilir ve hafizada kalic1 hale getirmek amaclanmaktadir. Ogretmenler bu atélye sirasinda
D] Negma ile DJ'lik uygulamasini deneyimlerken, ders miifredatiyla nasil bir acilim yapabilirler bunun

arastirmalarini yapabilecekler.
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The ICSE Science Factory represents a collaborative European effort to strengthen connections between schools,
universities, enterprises, and local communities in order to make STEM learning more relevant, engaging, and
socially connected. Over the past three years, partners from Portugal, Croatia, Cyprus, Germany, and Turkey have
worked together to open school doors to real-life learning opportunities and to build sustainable networks that
extend beyond single project cycles.

A central feature of this work has been the implementation of open-schooling activities. These initiatives bring
together students, teachers, families, scientists, local authorities, non-formal learning providers, and enterprises,
creating learning experiences rooted in authentic contexts and societal challenges. Across all participating
countries, these partnerships have demonstrated how science learning becomes more meaningful when it is
connected to the everyday realities of learners and their communities.

The project has shown this in a variety of ways. In Portugal, for example, students monitored CO, levels in
classrooms and prompted their school leadership to act upon their findings. In Cyprus, investigations into urban
heat islands enabled young people to collaborate with scientists and local authorities on issues directly affecting
their city. In Turkey, students explored sustainable nutrition through mealworm projects that actively involved
their families. In Germany, vocational students applied principles of molecular gastronomy to design soft foods
for residents in retirement homes, linking chemistry to empathy-driven care work. And in Croatia, close
cooperation between teachers and local enterprises created a strong and lasting community network supporting
STEM education.

These examples illustrate more than isolated project successes. They demonstrate how educational, scientific,
and civic actors can co-create knowledge and develop solutions together. When such collaborations occur,
learning becomes more engaging and inquiry-driven, fostering a sense of ownership, curiosity, and confidence
among students. Many participating teachers reported that their students showed heightened motivation,
improved self-efficacy, and a stronger interest in STEM careers. Several students reflected that, for the first time,
they “felt like scientists”.

The project also relied on the commitment of numerous partners who engaged beyond their institutional
boundaries, like universities, local authorities, NGOs, non-formal education providers, and many others. Their
involvement, along with that of families, enterprises, and community organisations, has been essential in
demonstrating the transformative potential of open schooling. This collaborative spirit has helped establish a

European community dedicated to connecting science education with real-life experiences.

As the project reaches its final conference, it is clear that its impact extends beyond the participating institutions.
The shared work has contributed to shaping a vision of science education that is collaborative, socially connected,

and responsive to contemporary challenges such as sustainability, health, and digitalisation. The outcomes
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emphasise that such partnerships are not only valuable but necessary for empowering young people and
supporting their curiosity, confidence, and long-term engagement with STEM fields. They also demonstrate how
collaborative, community-rooted approaches can strengthen scientific literacy, foster social responsibility, and
create learning environments in which students experience themselves as capable contributors to societal

challenges.

In this sense, the ICSE Science Factory offers more than a collection of project activities: it provides a model for
how educational institutions, researchers, enterprises, and communities can work together to build sustainable
ecosystems for STEM learning. It is our hope that the insights, experiences, and perspectives documented in this

conference book will inspire further collaboration, innovation, and commitment across Europe and beyond.
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The ability to “research, evaluate and use scientific information for decision making and action” is one of
three core competencies to be measured in the 2025 PISA test. Likewise, “obtaining, evaluating and
communicating information” is one of the 8 scientific practices of the innovative Next Generation Science
Standards (NGSS).

Today, we are living in an age of misinformation. Yet many science standards were developed over a
decade ago, before it became so pervasive. What competencies and knowledge are needed to address this
threat and evaluate scientific information? And, given that much of the misinformation is scientific, how

should this be addressed in school science?

This talk will argue that students must be taught how to first evaluate the source and not the content.
However, school science sustains the myth that students can undertake the task of evaluating the content,
something which only expert scientists can do. What then is the basic knowledge and competency
required to evaluate sources of scientific information? And what competencies are needed to interact

meaningfully with AI? This talk will explore what this implies for science standards and what should be

essential components of any school science education.
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1. About Lighthouse Activities
The ICSE Science Factory Project aims to offer collaborative science learning opportunities for all

citizens at the local level, highlighting the relevance of science to real-life challenges and supporting
lifelong learning. To achieve this goal, the five partner countries (Germany, Croatia, Cyprus, Turkey, and
Portugal) developed lighthouse activities. These activities were designed as short-term, interdisciplinary
workshops focusing on Green Deal, Digitalization, and/or Health. Additionally, the lighthouse activities
follow an educational framework with four main components: inquiry-based learning, real-life problem
solving, socio-scientific issues, and challenge-driven innovation (Evagorou, 2011; Maass & Artigue,
2013; Mazzucato, 2018). The activities targeted a diverse audience, spanning all age groups and were
specifically tailored to include individuals who might initially be skeptical about science, such as
senior citizens, girls, and families. The initiation and selection of topics for the lighthouse activities
were led by external stakeholders and the universities hosting the workshops to ensure that the content
was both engaging and academically solid. The main goal was to inspire enjoyment in exploring scientific
concepts while also enhancing participants’ understanding. These lighthouse activities were not
standalone events but served as initial steps toward broader educational engagement. They acted
as launching pads for Open Schooling activities, inspiring and guiding subsequent projects and
building on the thematic threads introduced in the workshops.

2. Lighthouse Activities: Implementation phase
Each partner country developed at least 27 lighthouse activities. During the implementation phase, data

were collected using an observation guide focused on both the participants and the activities themselves.
Specifically, the data addressed the following dimensions: participants’ conceptual knowledge,
skills, and experienced challenges, as well as the activities’ relevance, consistency, and
practicality. In this workshop, we aim to examine the concept of lighthouse activities by presenting
results from their implementation across different countries, as well as exploring one lighthouse activity

in depth.
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1. Numerate Now, but How, and what is ‘Numerate’?

The fourth of the 17 UN Sustainable Development Goals, Quality Education, has as a goal target to “By
2030, ensure that all youth achieve literacy and numeracy”. But, two different definitions of ‘numerate’
exist. The English Oxford Dictionary defines it as being “competent in the basic principles of
mathematics, esp. arithmetic”. In contrast, the American Merriam- Webster dictionary defines it as
“having the ability to understand and work with numbers.” Existentialism holds that existence must
precede essence. With numbers as existence and math as essence, numeracy should precede math.
Numeracy may be defined as ‘math with units’ where ‘addition folds and multiplication holds’. Adding

without units, mathematics must go.
2. How Numerate Are Children before School?

“No, that is not four, that is two twos”. Said a 3year old child when seeing four fingers bundled in
twos after being asked “How many years next time?” As educated, essence is all we see. But as
uneducated, the child sees what exists, bundles of twos in space, and two of them when counted in time.
In space, 2 exists as 2s, a space number, a 2-bundle, which can be united with a 3-bundle. Horizontally
to a (2+3) bundle, a 5-bundle, or vertically to a stack, 2B 1 2s, or 2B -1 3s with B for bundle. In time,
2 exists with the bundle-unit that is counted, as 2 3s, a time-number, or a counting-number. 1+2 is 3
with like units while with V-signs, 1 2s + 2 1s = 1 4s.

3. Economics’ Understanding and Working with Numbers leads directly to Numeracy

The basic meanings of geometry and algebra show that they are both rooted in economics. In Greek,
geometry means to measure earth, and in Arabic, algebra means to reunite numbers, so they have
a common root in the basic economic question “How to divide the earth and what it produces?”
Hunter-gatherers need not tell the different degrees of many apart, but farmers do since farmers
produce to a market to survive, and here they need to be numerate to answer the question “How
many here?”. This immediately leads to the answer “That depends on the unit.” At a market, goods
are sold in bundles with units as 2 3s, the same numbers that children use before school. But a
buyer may want to have 5s, or to trade 4 per 5, or to pay 4$ per 7. So, changing units is a core job

using the proportional recount-formula, T = (T/B)*B, saying “From T, push-away B’s to count them”.
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Recounting from tens gives equations solved by moving to opposite side with opposite sign: Find u,
so u*2 = 8. Here, 8 recounts as 8 = (8/2)*2,sou=8/2.

Recounting into tens leads to early algebra: 6 7s=6*7=6* (2B 2)=3B12=4B2=42. 0r 6 *7 =
(B-4) * (B-3) = BB-3B-4B+4*3 = (10-3-4)B 12 = 4B 2 = 42, as seen on a ten-by-
ten BundleBundleBoard when pulling away the top and the side and adding what was pulled twice.

When changing units from kg to $, Renaissance Italy used ‘regula detri’, the rule of three. Asking
“With the per-number 2$ per 3kg, what is the price for 9kg?”, first they arranged the three numbers
with alternating units: ‘9Okg, 2$, 3kg’. Then the answer came from multiplying and dividing: 9*2/3
= 6$. Now we recount in the per-number: 9kg = (9/3)*3kg = (9/3)*2$ = 68.

Trigonometry precedes geometry when recounting the height in the base in a stack as 4 5s: height =
(height/base) * base = tan(A) * base, giving pi = n * tan(180/n) for n high enough.

Once counted and recounted, 2 3s & 4 5s may add next-to as 8s using calculus to add areas. Or add
on-top as 5s using recounting to get like units. In a bill as ‘2kg at 3$/kg + 4kg at 5$/kg’ the kg’s
add directly but the per-numbers add by their areas after being multiplied to $.

4., Science on a BundleBundleBoard

Using a BBBoard as a coordinate system, the first dot has the position (x,y) = (%2, %). We like to
find the orbit of a ball that begins in (0,0) and that changes position with the steps: (+1, +4), (+1,
+3), (+1, +2), etc. How high comes the ball? Where is the touchdown? Next

we follow orbits with the steps (+1, + 3), (+1, +2), etc. And with the steps (+2, +4), (+2;

+3), etc.

Now we like to find the orbit of a jump from a swing that is fixed in (xy) = (0, 8) and that turns at
the height 4. We jump from the point (4,2) where the speed is V40 m/s. With a jumping angle A found
by, tan(A) = 4/6, our horizontal and vertical velocities are V40*cos(A), and V40*sin(A). Calculations
show that there is touchdown after 1.07 seconds at the position (x,y) = (9.63, 0). Can we jump longer
than that?

5. Technology on a BundleBundleBoard

Motion is transferred from a circle to a line by a piston with the length 3. On the BBBoard with 2
as the unit we like to find the orbit of its endpoint when the angle with its contact point is A. We
soon find the formula v [9 - (sin(A)”2) - 1 - cos(A)] for the distance between the endpoint and the
circle. So, with A as 0, 90 and 180 degrees, the distances are 1, 1.83, and 3.

6. Engineering on BundleBundleBoard

On a sloping hill, roads will be more or less steep. On my bike [ can make 20 degrees. So, a BBBoard shows

that I can make a 30% slope, but not a 40% slope since here the steepnessis 16.7 and 21.8 degrees.
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My company is asked to plan a road with hairpin turns and a 5 degrees steepness up a hill with a 20
degrees slope. The first guess is a road with V(1072 + 222) = V104 as its length going from (0,0) to
the point (10,2) with the height, 2*sin(20). Here the steepness angle A is found by the equation sin(A)
= 2*sin(20)/V104, which gives A

= 3.84 degrees. Likewise, a road to (10,3) has the angle A = 5.62 degrees. To which point should the road

go?
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This project encourages students to think critically about the life cycle of household waste and how
it can be reimagined through sustainability-focused actions. Students began by examining their own daily
waste, then categorized items into reuse, recycle, and regenerate. They explored local and global
examples of regenerative practices and discussed how individuals, communities, and companies
contribute to sustainable living. Items such as plastic bottles, broken electronics, packaging foam,
fruit peels, and notebooks were creatively rethought with a focus on the “regenerate” concept—finding
second lives for materials that are often discarded. As a result, students created digital posters and
presentations, sharing their solutions with peers, families, and through classroom discussions. At the
STEM Expo, the project will be represented through selected student materials and an interactive display
where visitors can reflect on their own waste habits and explore regeneration ideas. This initiative not
only supports environmental awareness but also empowers students to see waste as a resource and act

as agents of change in their communities.
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This project combines environmental science, engineering, and creativity to engage students in
building birdhouses, feeders, and waterers using recycled household materials such as milk cartons,
plastic bottles, cardboard, and other waste items. Students explored the needs of local bird species
and used design thinking to create structures that support urban biodiversity. They practiced measuring,
prototyping, and redesigning based on functionality and weather durability. The project was enriched
through discussions on sustainability, human impact on nature, and animal welfare. In addition to
hands-on creation, students conducted brief research on birds in their region and learned about how
built environments affect ecosystems. By focusing on ecological awareness and the reuse of materials,
the project encouraged students to rethink waste and view it as a resource. This STEM Expo submission
will present selected student designs and explain the process and inspiration behind them. The goal is to

inspire others to take small but meaningful steps in supporting local wildlife using sustainable practices.
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This hands-on project integrates creativity, environmental awareness, and engineering through the
construction of kites using recycled materials. Students explored the principles of aerodynamics while
designing and testing their own kite models made from items like plastic bags, straws, and bamboo sticks.
They learned how forces like lift, drag, and gravity influence flight. Beyond the technical aspects, the
project emphasized the value of reusing materials, showing how everyday waste can be turned into
something joyful and educational. Students reflected on how play, science, and sustainability can
coexist. The project culminated in flight testing and a sharing session with peers and families. At
the Expo, participants will be able to observe student-made kites, discuss design challenges, and
contribute to a “Flight & Sustainability” wall. This project brings STEM principles to life—Iliterally
floating above us.
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Open Schooling is a concept promoted by the European Union since 2015 (EU, 2015), referring to
schools that “in cooperation with other stakeholders, become agents of community well-being. Families
are encouraged to become real partners in school life and activities. Professionals from enterprise, civil,
and wider society are actively involved in bringing real-life projects into the classroom” (EU, 2015,
p-10). This idea aligns with ensuring a continuum of learning in science between formal and informal
settings (Sotiriou et al., 2021) by engaging diverse members of society with science. This helps improve
understanding and acceptance of scientific knowledge and encourages pursuit of scientific careers.

In Open Schooling, students are encouraged to engage with real science and scientists to better
understand how science works in real life. This may lead to an increase in their motivation and interest
in scientific and technological fields, helping to reverse the declining trend of students pursuing
these areas. Additionally, the concept of Open Schooling places schools in a pivotal role as agents of
well-being due to the development of projects that aim to solve problems and meet the needs of local
communities (Bogner & Sotiriou, 2023). In this sense, Open Schooling arises from the need to ensure
that individuals and communities are prepared to adapt and respond, in an informed manner, to the
increasingly complex societal challenges they face (UNESCO, 2015). From this perspective, schools
should be viewed as spaces of collaboration, exploration, and innovation, where not only students but
also teachers participate in the co-creation of new knowledge and the ongoing development of skills.
Furthermore, schools should expand their role into the community by involving families, community

groups, local businesses, universities, and other relevant stakeholders.
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1. Lighthouse Activities in ICSEFactory Project

The term “lighthouse” is used in innovative projects to refer to initiatives that serve as cornerstones in
addressing societal challenges through collective action. Lighthouse activities, often highlighted in
educational contexts, are characterized by their innovative approach in fostering science education
(Blades, 2011). According to the United Nations Framework Convention on Climate Change (UNFCCC),
lighthouse activities are defined as innovative and transformative solutions provided by civil society and
business partners, which address climate-related issues as well as economic, social, and environmental

challenges in a specific geographic area (UNFCCC, 2017).

In the ICSE Science Factory Project, we developed lighthouse activities that offer collaborative
science learning opportunities for all citizens at the local level. Within the scope of this project, the
lighthouse activities emphasize the relevance of science in addressing real-life challenges and
contribute to a continuum of lifelong learning. These activities involve authentic contexts,
interdisciplinarity, active involvement/learner-centered strategies, and collaborative work.
Additionally, the lighthouse activities follow an educational framework with four main components:
inquiry-based learning, real-life problem-solving, socio-scientific issues, and a challenge-driven
innovation process (Evagorou, 2011; Maass & Artigue, 2013; Mazzucato, 2018).

2. The Portuguese case

In Portugal, the three partner institutions developed and implemented lighthouse activities. During their
implementation, they collected data using an observation guide focused on both the participants and
the activities themselves. This poster presentation aims to showcase examples of lighthouse activities
carried out in Portugal and to examine what students learned through their involvement in these

activities.
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This study explores the role of the teacher in implementing integrated teaching in primary education,
with a focus on how interdisciplinary planning contributes to developing students’ critical thinking,
creativity, and active engagement. The teacher is viewed as a key agent who connects content across
subjects and designs meaningful learning situations that promote deep understanding and problem-

solving.

The research was conducted in primary schools in Mitrovica and Vushtrri and highlights examples of
teaching practices that aim to integrate knowledge through real-life themes and tasks that combine
practical, creative, and logical skills. The findings suggest that such approaches foster greater student
involvement and better conceptual understanding by linking knowledge from different disciplines in a

coherent way.

However, teachers face challenges such as limited planning time and the need for ongoing professional
support. The study emphasizes the importance of empowering teachers to create sustainable and
integrated teaching practices that meet the demands of an ever- evolving educational context.
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1. Contextualization

Integrated or transdisciplinary STEM (I-STEM) education aligns with the OECD's vision for 21st-century
education, as it enables students to develop scientific knowledge while solving complex problems in
authentic contexts (personal, local, global) (OECD 2023). Such inquiry-based learning fosters the
development of conceptual understanding alongside the enhancement of scientific skills, as students
actively engage in addressing complex problems. This paper presents a lighthouse activity (LHA)
designed to help students address the urgent challenge of improving building energy efficiency. Buildings
are responsible for 38% of global energy consumption (mainly for heating and cooling buildings) and
contribute to 37% of worldwide carbon emissions (UNEP 2022). Therefore, they have a massive impact
on the environment and Climate Change. To address this, the LHA explores how incorporating
phase change materials (PCMs) into construction materials can enhance thermal energy storage, reduce

buildings’ energy demand, and contribute to education for sustainability.

The LHA follows the I-STEM integration model proposed by Thibaut et al. (2018), adopting research
tasks as central classroom activities and drawing on pedagogical approaches such as inquiry-based
learning, among others. Students take an active role in this approach by planning, conducting
experiments, analysing data, and using scientific knowledge to critically interpret the results and
conclude (Wellington_] and Ireson_G 2012). Within the I- STEM framework (Thibaut et al. 2018), this
approach not only fosters interdisciplinary learning and collaboration but also demonstrates the
relevance of scientific inquiry to address real-world problems, making science education more
societally relevant. It also promotes the development of cognitive skills (e.g., reasoning, critical analysis)
and socio- affective competencies (e.g, motivation, collaboration, self-regulation) (Sevian_H et al.
2018).

2. Lighthouse activity implementation

The LHA has mainly been implemented with Year 10 students in classroom settings over a 4-hour
period. However, it is adaptable for longer formats such as Open Schooling activities,allowing deeper

exploration, and it can be scaled for different age groups.

| SE i

International Centre for STEM Education



STEM=""

www.stempd.net

The activity begins with a pedagogical resource that highlights the real-world challenges of energy
consumption in the construction sector. The pedagogical resource aims to spark students’ curiosity and
interest. Subsequently, students engage in a contextualised LHA addressing building energy efficiency to
investigate:

(i) How can the measurement of the thermal conductivity (k) value of building materials serve as an

indicator of buildings’ energy efficiency? (ii) How does this relate to the mitigation of CO2 emissions?

The LHA highlights the environmental impact of the construction industry and illustrates the
correlation between building materials and global warming. It also introduces the role of PCMs in
enhancing energy efficiency and encourages a class-wide discussion. The teacher guides this dialogic
interaction by contextualising key scientific concepts and steering students’ ideas towards the LHA
context, supporting the co-construction of understanding of concepts such as thermal conductivity,

phase change, and enthalpy. Next, students conduct an experiment using a custom-built prototype1
specifically designed to assess the k- values of the materials in this activity. The prototype enables the
measurement of heat transfer across three mortar samples with different levels of PCM
incorporation. By gathering variables such as transferred heat, surface area, temperature difference,
sample thickness, and time, students apply Fourier’s Law of Heat Conduction to calculate the k-
value of each sample.

Working in small groups, students analyse and plot data, interpret their findings and collaboratively
present their conclusions to the class. This stage strengthens students’ scientific reasoning while
fostering their communication, transdisciplinarity, and collaboration skills.

3. Results and Final Considerations

The effectiveness of the LHA in developing key skills was measured using surveys administered
as part of the ICSE Factory project, which were completed by 46 students across two classes. The
results show that students acquired knowledge about energy efficiency, innovative building
materials, and the application of data acquisition systems to support sustainability research. They
also made meaningful connections between thermal capacity and strategies for environmental
sustainability. Regarding skills, students improved their scientific reasoning, as well as their
communication and collaboration abilities. A significant number of students expressed that the
LHA reinforced their awareness of the relevance of basic science to promote positive solutions for
Humanity. During the LHA implementation, several students faced challenges in assembling the data
acquisition system, coordinating group activities, and distinguishing between explanations and
conclusions. A few students found it challenging to document experimental procedures and report the
collected data. To improve future implementations, splitting the activity into two shorter periods may help
reduce students' fatigue and maintain their focus. Overall, students' active participation, the I-STEM

approach, and the real-world relevance of the LHA enhanced their learning experience.
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The changes in precipitation levels associated with climate change and the need to increase resource
efficiency make it essential to develop innovative solutions for dealing with drinking water. These
challenges not only affect countries in southern Europe, such as Spain or Greece, but Germany is also
increasingly affected by water shortages. One particularly controversial aspect is the everyday use of
the essential resource of water in the household, with considerable potential for savings in the
bathroom in particular. Shower and bath water, for example, which is only slightly dirty, is drained
directly into the drain after a single use. At the same time, according to DIN EN 16941-2, a person
uses around 350 of drinking water per day in the household just to flush the toilet. This figure more than
illustrates the potential for saving and reusing water. This should not only be possible with large
installations but, particularly important for us, also on a small scale in individual homes. Several
prototypes were planned, built and tested over three years of development of a compact gray water
treatment system installed directly in the bathroom. These were continuously improved based on
various criteria such as suitability for everyday use and the quality of the installed components. This has
made it possible to develop a tried-and-tested system with an attractive design that sustainably reuses
the water used for showering or bathing to flush the toilet. With a complex filter system consisting of
various filter cartridges and subsequent UV-C treatment, it is possible to treat the contaminated
shower water so that it meets the various water quality parameters from the DIN standard. For this
purpose, many different shower water samples were analyzed using various tests and microbiological
experiments. The results were excellent. In addition, especially since the last research year, it has
been recognized that numerous discussions and a broad exchange with experts are of significant
importance. As a result, several master craftsmen and installers were consulted and their feedback was
incorporated into the optimization of the system. It is now possible to save over 12,0000 of drinking
water per person per year. The purchase costs for a family of four are quickly covered by the savings
in water and wastewater costs. With the GOLD award atiENA 2024, we feel vindicated and are motivated
to move on to commercial application.
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Climate change, rapid population growth, and uncontrolled consumption of natural resources have
underscored the global imperative for sustainable and efficient management of water resources.
According to UNESCO (2020), global water demand is projected to increase by 20-30% by the year 2050.
Concurrently, individuals continue to waste approximately 50-100 liters of water daily through
routine activities such as cleaning, irrigation, and sanitation (WWF, 2022).

Educational institutions provide ideal settings to raise awareness about these environmental challenges
and implement practical, experiential solutions that engage students directly.

The "Rain2Gain" project presents an innovative, educational sustainability model that integrates
advanced technology, digital literacy, and environmental consciousness within a school context. The
primary goal is to utilize natural rainwater effectively through a sophisticated yet accessible
technological framework, fostering a sustainable school environment.

The system operates by initially collecting rainwater from the rooftop of the school building, using
specially designed channels and filters that direct the water into UV-resistant, algae- inhibiting storage
tanks. A turbidity sensor installed within these tanks continuously assesses the clarity and purity of
the collected water. Water classified as turbid is automatically diverted for outdoor purposes, primarily
garden irrigation. Soil moisture sensors strategically embedded within the school garden transmit real-
time data to an Arduino-based control unit. When moisture levels fall below a pre-defined threshold, this
automated unit activates an irrigation system equipped with sprinkler heads, efficiently watering the
garden and conserving water resources.

Clear water that meets specific purity standards, however, is designated for indoor usage, such as
sanitation, cleaning, and toilet flushing, significantly reducing the school’s dependence on municipal
water supplies. Furthermore, the system integrates specialized water troughs to provide fresh drinking
water for local wildlife including cats, birds, and hedgehogs residing in the schoolyard. This approach
enhances local biodiversity, promotes ecological responsibility, and instills empathy among students.
The system is entirely powered by solar energy, further emphasizing its sustainable nature and aligning
it with broader environmental objectives such as reducing carbon emissions and promoting
renewable energy solutions. Solar panels installed on the school's roof provide a renewable and
consistent energy supply to operate the entire system, including

sensors, control mechanisms, and automated irrigation components.

Students are actively involved at all stages of the project, from the initial design and assembly
phases to ongoing monitoring and maintenance. They are trained to use digital tools for coding,
sensor calibration, and data interpretation, thus enhancing their digital literacy, critical thinking, and
teamwork skills. This experiential learning process helps students understand the intricacies of
sustainability, environmental stewardship, and technological innovation.
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The Rain2Gain project equips students with practical skills and the mindset necessary to design, develop,
and implement technological solutions for pressing environmental challenges. Through active
participation in system design, coding, monitoring, and maintenance activities, students gain hands-on
experience, enhancing their digital competencies and ecological literacy. A structured assessment
approach ensures effective evaluation of learning outcomes and sustainability awareness. Overall,
Rain2Gain fosters innovation, responsibility, and environmental consciousness, contributing to students'
personal development and nurturing a generation of environmentally responsible citizens.

The project aligns closely with the United Nations (UN) and European Union (EU) Sustainable
Development Goals (SDGs), addressing specifically: SDG 4 - Quality Education, SDG 6 - Clean Water
and Sanitation, SDG 11 - Sustainable Cities and Communities, SDG 12 - Responsible Consumption
and Production, and SDG 13 - Climate Action.

Furthermore, Rain2Gain complements the objectives of the European Green Deal by integrating
sustainability and environmental education into local school initiatives. Due to its adaptable and
scalable framework, Rain2Gain serves as an effective, replicable model for other educational institutions

aiming to cultivate digitally adept, environmentally aware, and socially responsible individuals.
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OZET

'STEM ve Kopriiler' projesi, Avrupa'nin en biiyiik egitim toplulugu olan uluslararasi, is birligine dayali
ve yenilik¢i bir eTwinning projesidir. Avrupa genelindeki okullar arasinda is birligini tesvik etmek
amaciyla kurulmustur. Katilimci ilkelerde calisan 6gretmenler, okul yoneticileri ve diger egitim
profesyonelleri i¢in tasarlanan eTwinning, 68retmenlerin iletisim kurmasina, is birligi yapmasina,
projeler gelistirmesine ve en iyi uygulamalari paylasmasina yardimci olacak bir dizi dijital arac¢ ve destek
sunmaktadir (MEB, 2025).

Projenin temel amaci, 6grencilerin STEM egitim yaklasimlar1 aracihigiyla 21. yilizyil becerilerini
edinmelerini saglamaktir. Bu beceriler, bireylerin 21. yiizyilin bilgi toplumunda iyi vatandaslar ve
nitelikli ¢alisanlar olmalarini saglayan 6zellikleri ifade eder (Ananiadou ve Claro, 2009). 21. ytizyilda
O0grenme anlamli olmali, glnliik yasamla iligkili olmali ve derinlemesine arastirilmalidir. Ayrica

zenginlestirilmeli, elestirilmeli ve degerlendirilmelidir (Trilling ve Fadel, 2009).

Projenin kazanimlari1 arasinda STEM alanlarinda bilgi, beceri ve tutumlarin gelistirilmesi, kiiltiirel
farklhiliklara saygi gosterilmesi, ¢cevre bilincinin gelistirilmesi ve atiklarin geri doniistiirilmesi, dijital
okuryazarligin gelistirilmesi, yaraticiligin ve el becerisinin tesvik edilmesi yer aliyor.

Kurumumuz ve bir Bulgar okulu projenin liderligini tistlendi. Tiirkiye, Bulgaristan, Romanya, Yunanistan,
Polonya ve Portekiz'den 12 68retmen ve 66 68renci projede yer aldi ve proje onlarla iletisim ve is birligi
icinde yiritiildi. Proje 4-11 yas arasi cocuklara yoneliktir. Proje konusu miifredata ve katilimcilarin
yaslarina uygun olarak secildi. Proje, 6grencilerin 6grendiklerini daha kalic1 bir sekilde pekistirmeyi ve
cesitli Web 2.0 araglarini aktif olarak kullanmay1 6g8reterek dijital okuryazarhk becerilerini gelistirmeyi
amacladi. Etkinliklerde 6grenci merkezli, yapici ve deneyimsel 6grenme yaklasimlar1 kullanildi.
Disiplinlerarasi calisma yoluyla 6grencilere cesitli beceriler kazandirilmasi amaclandi. Her etkinligin
basinda 6grencilere etkinligin amaci1 hakkinda bilgi verildi. Ogretmenler, képriilerin yapisi ve tarihi
onemi hakkinda hikayeler anlatarak 6grencilerin dinleme, anlama ve hayal etme becerilerini gelistirdi.
Kiiltirel miras konusunda farkindalik yaratmak icin tarihi kopriler kisa filmler, belgeseller ve
fotograflar araciligiyla tanitildi. Geri dontstiiriilebilir malzemelerden kopriiler tasarlayip sunarak
O0grencilerin yaraticilik, problem ¢o6zme ve iletisim becerileri gelistirildi. STEM odakli projelerde
arastirma, tasarim ve inovasyon hakkinda bilgi edinmenin yani sira, 6grencilerin ekip calismasi

becerilerinin de gelistirilmesi amaclandu.
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Ogrenciler, projeye katilan diger iilkelerden akranlariyla is birligi yaparak tasarimlarini ve iiriinlerini
hazirladilar ve bunlar1 Web 2.0 araglarini kullanarak Twinspace'te paylastilar. Is birligini ve goriintirligii
artirmak icin final projesi olarak sanal bir sergi olusturuldu. Sergi, egitim haber sitelerinde ve okul
sitelerinde paylasildi ve 0Ogrencilerimiz, projeyi tanitmak amaciyla bilim ve sanat merkezimizde
diizenlenen yil sonu festivalinde projelerini llge Kaymakami ve ilce Milli Egitim Miidiirii'ne sundular.

Stirec boyunca, projenin etkisini analiz etmek i¢in 6n ve son testler uygulandi.

Projenin sonunda 6gretmenler, ortaklar arasindaki is birliginin tatmin edici oldugunu belirtirken,
O0grenciler projeye katilmaktan keyif aldiklarini ve baska bir eTwinning projesinde yer almak
istediklerini belirttiler. Ayrica iletisim becerilerini, egitimde teknolojiyi kullanma becerilerini ve yaratici
ve elestirel diisiinme becerilerini gelistirdiler. Boylece proje hedeflerine tam olarak ulast1 ve Tiirkiye
Ulusal Ajansi tarafindan Kalite Etiketi ile 6diillendirildi.

Gergek diinya problemlerine yaratici ¢éziimler gelistirmeye odaklanan yaklasimi, 68retmenler ve
0g8renciler acisindan kiymetli bir 6grenme siireci sunmaktadir. Kiiciik yas 6grencilerle calisan egitimciler
icin de faydali olabilecek etkinlikler icermektedir. Bu yoniiyle konferansin tematik cergevesiyle giiclii

bicimde ortiismektedir.
Anahtar Kelimeler: Koprii, eTwinning, Disiplinleraras1 Ogrenme, STEM, 21. Yiizyil Becerileri.
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Milll Egitim Bakanlig1 tarafindan Tirkiye genelinde kurulan 15 Sektorel Miikkemmeliyet Merkezi (SMM),
mesleki ve teknik egitimde kaliteyi artirmak, sektor odakli egitim anlayisini glclendirmek ve
O0gretmenlerin mesleki gelisimini desteklemek amaciyla yapilandirilmis stratejik yapilardir. Bu
merkezler, yalnizca kendi bolgelerine degil, ulusal diizeyde mesleki egitim politikalarinin uygulanmasina
ve yayginlastirilmasina da katki sunmaktadir.
Bu merkezlerden biri olan ve istanbul’da yer alan Borsa Istanbul Basaksehir Mesleki ve Teknik Anadolu
Lisesi Sektorel Miikemmeliyet Merkezi, Tiirkiye’de benzersiz bir konumda yer almakta; dogrudan genel
bilgi derslerine odaklanan tek merkez olma 6zelligini tasimaktadir. Merkezimizin odaklandig li¢ ana alan
sunlardir:
e Mesleki Matematik
e Mesleki Fen Bilimleri
e Mesleki Yabana Dil (Ingilizce)
Bu alanlarda gorev yapan 6gretmenlerin mesleki gelisimlerini desteklemek, alan 6gretimiyle sektorel
ihtiyaclar arasinda koprii kurmak ve 21. ylizyil becerilerine dayali 6gretim tasarimlarini yayginlastirmak
merkezin temel misyonunu olusturmaktadir.
Merkezimizin Baslica Faaliyetleri:
e Ogretmenler icin hizmet ici egitim programlari, atélyeler ve cevrim i¢ci seminerler diizenlemek
e Disiplinler arasi 68retim modelleri ve sektorle iliskilendirilmis 6grenme icerikleri gelistirmek
e Mesleki alanlarda gorev yapan 6gretmenlerin ihtiyaclarini belirlemeye yonelik ihtiya¢ analizleri
ve calistaylar ylirtitmek
e Yeni miifredat, 6lcme-degerlendirme yaklasimlari ve dijital araglarin etkin kullanimi1 konusunda
rehber materyaller hazirlamak
e Ulusal ve uluslararasi projelerle is birlikleri gelistirerek iyi uygulamalarin yayginlastirilmasina
oncilik etmek
Sektorel Miikemmeliyet Merkezimiz, 68retmenlerin birbirinden 6grenmesini tesvik eden katilimci
yapisiyla, Turkiye’de mesleki egitimin niteligini artirmaya yonelik énemli bir 68renme ve is birligi

platformu sunmaktadir.
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Ginlimilizde hizla degisen diinyada o6grencilerin, edindikleri bilgileri kullanarak gercek yasam
problemlerine ¢6zliim liretebilmeleri biiylik 6nem tasimaktadir. Geleneksel 6gretim yontemleri, cogu
zaman teorik bilgiyi giinlik yasamla iliskilendirmede yetersiz kalmakta ve bu durum 6grenme
siirecinde bir kopukluk yaratmaktadir. Bu eksikligi gidermek amaciyla ¢alismamizda, Fen, Teknoloji,
Miihendislik, Sanat ve Matematik (STEAM) disiplinlerini bir araya getiren biitiincil bir yaklasim
benimsenmistir. Yaparak-yasayarak 6grenme yontemine dayali etkinliklerle, 68rencilerin bilimsel
kavramlari giinliik hayatla iliskilendirmesi, disiplinler arasi baglantilar kurmasi ve karsilastiklari
problemlere yenilikci ¢oziimler gelistirmesi hedeflenmistir. Projelerimizde giinliik hayatta
kullandigimiz kodlamalari kendimiz yaparak deneyimleme ve bu aletleri ve sistemlerin nasil ¢alistigini

birinci elden gézlemleme sansimiz oldu.

Hava Nem sensorleriyle araba cam silecegi yaptik. Farkli zaman degerleri vererek ayarlamalarin nasil
oldugunu 6grendik. Akilli Saksi projemizde toprak nem sensoriiyle susuz kalan bitkilerimizi kosullu
kodlamalar ile su pompasina baglayarak kurumasini engelleyebilecegimizi kesfettik. Dijital ¢cagda
sadece oyun oynayan degil oyunlarin nasil oldugunu anlamanin énemini Tahtadan ve kartondan kaleci
diizenegi kurarak, joystick ve servo motorlarla top tutan kaleci oyuncagi yaptik. Dondurma c¢ubuklari
ile mancinik diizenegi hazirlayip, mancinigin atis zamanlayicisini ve butonunu kodlayarak mancinik
oyuncapi1 tasarladik. Dc motorlar ile carkifelek oyunu tasarladik. Bbc micro.bit karti1 ile tas, kagit,
makas oyununu gelistirdik. Adimsayar bilekligi tasarimi ile telefon ve akilli saatlerdeki adimsayarin nasil
kodlandigin1 68rendik.3Dyazic1 tasarladigimiz robot kolla Teknodest fuarina davet edildik. Akill
saksinin tasarimi, danseden Ottorobot, ¢izgi izleyen robot, denge kulesi gibi bir¢ok tasarimimizi 3d

tasarlayip yazdirdik.

Gunlik hayatimizda karsimiza ¢ikan trafik lambasi1 kodlamalari, ev ve garaj kapisi, radar, hirsiz
sensorti, 151k hareket sensorlii mekanizmalarinit maket karton evlerde somutlastirdik. Gelecegin
teknolojisi sayilan akilli ev teknolojileri glines / rliizgar enerjileri, sicaklik sensortiyle akilliev sistemleri
gibi teknolojinin ¢evre lizerine faydali kullanilabildigini deneyimledik. Darbe egim sensoriiyle deprem

ikaz sistemini maketimize entegre ettik.

https://voutu.be/sZCplSe7rkk
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Engelsiz Tercih projesi, secim merkezlerine gidemeyen engelli bireylerin oy kullanma siireclerini
kolaylastirmak amaciyla gelistirilmis, giivenli ve tasinabilir bir sistemdir. Deneyap kart tabanl olarak
tasarlanan sistem, parmak izi tanima teknolojisi kullanarak kimlik dogrulamasi yapar; boylece hem
glivenilir hem de adil bir oylama siireci saglar. Proje gelistirme siirecinde tasarim tabanlhi arastirma
yontemi benimsenmis; ihtiya¢ analizi, prototip gelistirme, kullanici deneyimi testleri ve iyilestirme
adimlar1 uygulanmistir. Multidisipliner bir yaklasimla tasarlanan Engelsiz Tercih, oy kullanma stirecinde
karsilasilan erisilebilirlik sorunlarina yenilik¢i ¢ozlimler sunar. Tasinabilir yapisi sayesinde farkli engel
gruplarina kolayca ulasabilen sistem, demokratik esitlik ilkesini giliclendirmeyi amaclar. STEM
disiplinlerinin entegre edildigi bu proje, hem donanim hem de yazilim bilesenlerinde kullanici odakl

tasarim anlayisiyla gelistirilmistir.
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Bu calisma, ortaokul matematik derslerine entegre edilmis oyunlastirilmis bir STEM etkinliginin tasarimi
ve uygulanmasi ele alinmaktadir. "Giines Paneli Mithendisleri" adli etkinlikte, geometrik bilginin bir okul
catisina kurulacak giines panellerinin sicaklik programlamalari, en verimli dizilimi belirlemeleri ve 3B
yazici destegiyle prototipler tiretilmeleri amaglanmaktadir. Etkinlik, dijital kart diizeni, ekip calismasi ve
mihendislik tasarim siireci 6zellikleri desteklenmektedir. Motivasyonunu artirmak icin oyunlastirma
unsurlar (seviye sistemi, gorev kartlari, 6diiller) kullanilacaktir. Uygulama sonuclarinin birlestirilmis
bilesenleri daha iyi anlasilmalari, dijital lretim yeteneklerini gelistirmeleri ve siirdirilebilirlik

devamliliklarini arttirmalari.

21. yuzyil boyunca, iilkelerin disiplinlerarasi diisiinmesi, problem ¢6zme ve dijital araclarla tretim
yapma giderek artan 6nem kazanmaktadir. Bu baglamda, oyunlastirma ve STEM yaklasimiyla kapsaml
matematik temelli 6grenme ortamlari, bunlarin kapsamini genisletmeta ve 6grenmeyi daha kalici
hale getirmektedir (Ozkan ve Samur, 2017). Siirdiiriilebilirlik ve dijitallesme gibi giincel temalarin
egitime entegre edilmesi, lilkelerin c¢evre bilincini ve teknolojik yeteneklerini gelistirmektedir (Kose ve
Cilingir Uk, 2019).
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“Minik Ellerle Dogay1 Geri Getiriyoruz” adli calismamiz, okul oncesi 6grencilerine doga temelli
0grenme deneyimi kazandirmayi hedefleyen bir cevre egitimi calismasidir. Etkinlik kapsaminda
cocuklar, okul bahgesinde bulunan beton alani yesil alana doniistiirmek lizere 6gretmenleriyle birlikte
bir eylem plani olusturmuslardir. Siire¢ boyunca dogal malzemelerin kullanimi, dogadaki yasam

donglsiinlin gozlemlenmesi ve ¢ocuklarin aktif katilimi 6n planda tutulmustur.
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School canteens are vital daily food sources for millions of children, yet many students struggle to make
informed dietary decisions due to inaccessible or overly complex food labels. This issue is particularly
critical for children with health conditions such as diabetes, food allergies, or gluten intolerance, where
even a single uninformed choice can lead to serious health consequences. The BAKYE! Project (an
acronym for Conscious Research and Al Integration in Canteens) addresses this challenge by
integrating artificial intelligence and student-driven design to create a practical, age-appropriate food

awareness solution for school environments.

This study presents the development and classroom implementation of a color-coded, Al- supported
barcode scanning system that alerts students to food products containing high sugar, gluten, or
common allergens. Red, yellow, and green visual signals were used to convey nutritional risks quickly
and clearly. The system was developed through a multi- phase STEM approach in which students
identified real health concerns, collected nutritional data, designed system logic, and created digital

tools using Scratch and simple app frameworks.

By combining coding, design thinking, and health education, the project empowered students not
only to understand food content but also to co-develop tools that protect themselves and their peers. The
project was inspired by real classroom incidents and guided by contemporary research on adolescent
eating behavior, Al-assisted food monitoring, and public health education. Early results showed
increased student awareness, improved peer support around dietary restrictions, and a deeper

understanding of how digital tools can solve real-world problems.

The BAKYE! Project highlights how participatory, technology-enhanced learning can contribute to both
health literacy and ethical technology use. It also illustrates the potential of student-led innovation in
addressing sustainability, inclusion, and well-being in everyday school life. By bridging nutrition,
education, and artificial intelligence, the project not only nurtures informed food choices but also

fosters a generation of learners who design for impact.
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Iskocya’da yer alan Edinburg Universitesi Rejeneratif Tip Merkezi'nde gorev yapan bir yapay organ
gelistirme uzmanindan ilham alan 6grenciler, giiniimiizde sik¢a karsilasilan doku ve organ yetmezligi
problemini ¢6zmek amaciyla laboratuvar ortaminda biyouyumlu yapay organlar liretmeye yonelik bir
calisma gercgeklestirmislerdir. Biyoloji dersinde hiicre ve doku sistemleriyle ilgili kazanimlar
dogrultusunda siireci arastirmis, 3 boyutlu yazicilar ve modelleme teknolojilerinden faydalanarak
yapay organ prototipleri gelistirmislerdir. Proje siirecinde Tinkercad gibi teknoloji destekli yazilimlari
kullanmis, ayrica gelistirdikleri yapay organlar tUzerinden yasamsal fonksiyonlara katki
saglayabilecek ¢ozliimler sunmuslardir.
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2017 yihinin Temmuz ayinda Istanbul’da yasanan yogun dolu ve saganak yagislarin neden oldugu su
baskinlarindan yola cikilarak, icerisinde farkl tiirden baliklarin yasadigi bir stis havuzunun bu tiir dogal
afetlerden minimum diizeyde etkilenmesini saglamak amaciyla yenilik¢i bir sistem gelistirilmistir.
Ogrenciler, fizik dersinde yer alan basing konusuyla ilgili kazanimlar dogrultusunda, havuzun hem
islevselligini hem de estetik goriinlimiini koruyan 6zel bir tahliye sistemi tasarlamislardir. Projede,

sivl basincina bagli su tahliye mekanizmalar1 modellenmistir.
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Ayvalik'ta yer alan bir araziye biiyiik bir otel insaati yapilmak istenmektedir. Insaat firmasinin sahibi
bu araziyi satin almak i¢in bir tapu kadastro uzmanindan yardim istemektedir. Ogrencilerin matematik
derslerinin 6zel dortgenler ile ilgili kazanclary, teknolojik destek alarak diizgiin bir sekli olmayan bu
araziyi harita lizerinde tespit edecek ve diizgliin geometrik sekillerin dosyalarinin sistemlerini en
yakin alan hesaplarini sunacaklardir. Geogebra uygulamasi ile projelendirilmis olup ayrica li¢ boyutlu
tasarim da gergeklestirilmistir.
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Radyasyon, glinliik hayatimizin bir parcasi haline gelmistir. Zararlar1 ve yararlari oldugu bilinmekle
beraber dozu da ¢ok 6nemlidir. Kanserli 6liimlerin artmasi, hava kirliligi, ozon tabakasinin delinmesi,
stres gibi bircok etkiye sebep olmaktadir. Ayrica radyasyon gelecek nesilleri bile etkilemektedir.
Ginlimiizde sik kullanilan teknolojik aletlerin bir¢ogu da radyasyon yaymaktadir. Bir bitkinin
radyasyona maruz kaldiginda biiyiime ve gelismesinde nasil degisiklikler ortaya cikacagini arastirarak
radyasyonun olumsuz etkilerini kanitlamak icin Arduino yardimiyla proje tasarlanmistir.
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Bu proje, arilarin saglikli yasam ve liretim kosullarini saglamak amaciyla Arduino tabanl otomatik bir
1sitma-sogutma sistemi gelistirmeyi amaclamaktadir. Proje, 6zellikle kisin kovan sicakligi 7 °C altina
diistigliinde ar1 Oliimlerinin, yazin ise 36.5 °C Uzerindeki sicakliklarda yumurta gelisiminin olumsuz
etkilenmesinin 6niline gegmeyi hedeflemistir.
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Bu projede, kii¢lik miktarlarda meydana gelen maddi hasarlar ve az miktarda indirme amaciyla, Arduino
destekli bir hava yastik sistemidir. Gercek bir kaza deneyiminden yola ¢ik, bir akiilii oyuncak araci 6n
tamponuna yerlestirilen sistem, ¢atismayla meydana gelen olaylar sensoriyle darbeyi algilayarak
Arduino araciligiyla hava yastigini aninda sisirir.
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Robotik Kodlama Akademisi olarak, cocuklarin yaraticiligini ve problem ¢6zme becerilerini gelistirmeye
yonelik gelistirdigimiz Ahsap STEM Maker iriinlerimizi tanitmak ve sergilemek amaciyla bir stant
kurmay1 planliyoruz. Bu stant aracilifiyla, ziyaretgilere iiriinlerimizin egitimdeki kullanim alanlarini
gosterme, etkilesimli deneyim sunma ve STEM temelli maker yaklasiminin yayginlastirilmasina katkida

bulunmay1 hedeflemekteyiz.
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In education, there's an increasing focus on 21st-century skills and cultural awareness. Project-based
learning is gaining importance. This study focuses on an international eTwinning project called Be
GREAT, which used a project-based teaching approach. This project constitutes an international school
partnership project conducted in collaboration with Portugal, Turkey, and Ukraine. The objective of this
project was to demonstrate a new approach to cultivating cultural awareness among middle school
students. The project had two primary objectives: firstly, to support students' English and digital
skills, and secondly, to raise their awareness of global citizenship. The project entailed the
investigation of cultural heritage through the utilisation of Web 2.0 tools, the analysis of data, and
the creation of digital products such as e-books and interactive quizzes. Our project supports STEM
(Science, Technology, Engineering, and Mathematics) skills in the context of digital skills, computational
thinking, research, data analysis, technology use, developing new and original products, and innovation.
Within the project, students have developed digital products and competitions using various Web 2.0
tools that support their technological competencies. Original digital products and competitions have
been created using Web 2.0 tools such as Canva, Storyjumper, Google Forms/Kahoot, Padlet,
Bitmoji/Voki, and Google Earth. Students have experienced scientific research processes during the
development phase of their work and have collaborated to create joint products by analyzing
information. The study has also fostered cultural exchange between different countries. The survey
conducted at the end of the project demonstrated that the project had a positive impact on students'

motivation, self-confidence, and collaboration skills.
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Establishing the DREAM_WSTEM mentoring program

From its establishment in 1899 as a college to educate women, Simmons University in Boston,
Massachusetts, has been committed to empowering women to earn independent livelihoods and lead
meaningful lives. That commitment continues to this day, powerfully articulated in two institutional Core
Values: We are at our best when students are first. We prepare students for life’s work. To continue our
mission, Dynamic Research Education Academy for Mentoring Women in STEM (DREAM_WSTEM) was
established at Simmons University in the fall of 2023. The DREAM program is a holistic and dynamic
mentorship program at Simmons University to mentor students (intending to be STEM majors) to build
confidence, formulate STEM identity, and develop successful STEM career pathways. The program is
designed to guide students until their graduation. DREAM builds upon active partnerships among diverse
STEM faculty mentors, research mentors, peer mentors, near- peer mentors, professional advisors,
alumnae, professional coaches, and corporate partners to provide support and guidance throughout our
students’ 4-year, undergraduate college experience. The DREAM scholars are engaged in a series of
professional development activities that focus on academic preparation, developing toolkits for STEM
research, science literacy, navigating STEM careers, networking, and leadership skills. Besides, scholars
are receiving one-on-one mentoring from STEM professors as well. Currently, the program consists of 60

scholars from various STEM disciplines.

Studies show (Thiry, H. et al,, 2019) that undergraduate research is among the high-impact practices that
increase students’ persistence and integration in the STEM discipline. Hence, under the DREAM program,
an inquiry-based, paid, three-week, summer micro-internship was established (for first-year students) to
investigate water chemistry and microbiology of the Muddy River, in Boston, MA, in 2024. For the past
two summers, scholars engaged in field work to collect samples and subsequently perform chemical,
biological, and statistical analyses. The acquired data is used to make conclusions about the health and
safety of the waterway. DREAM scholars recognize how various STEM fields-such as biology, chemistry,
environmental science, health, and statistics work together to address real-world challenges. The
internship is designed to equip students with essential laboratory and technical experience, enhancing their
chances of securing future internships and research opportunities. Additionally, students are required to
write a report and present their findings to the group, allowing them to refine their written and oral

communication skills.
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According to the 2021 National Science and Technology Council report, women comprise about 43% of
the total Federal workforce, whereas they only comprise 29% of the Federal STEM workforce. The
disparity is stark, as women represent about 50% of the total US population. Additionally, women’s
representation in STEM varies considerably by subdiscipline, and they are especially
underrepresented in Physical Sciences, Computer/Mathematical Sciences, and Engineering.
Evidence-based, best practice strategies demonstrate that mentorship, professional development,
research, and academic support enhance students’ sense of belonging, academic retention, and STEM
identity (Turetsky, K.M., et al. 2020; Dennehy, T. C. & Dasgupta, N. 2017). However, quantitative research
focused on holistic programs that integrate and assess best practices regarding formal mentorship
programs in undergraduate STEM students’ belonging and retention is lacking. To address the gap, we
are conducting a study on students’ experiences in their major and with mentoring at Simmons. We are
interested in learning more about students’ feelings and thoughts about their major and mentoring over
time. We are currently implementing two surveys: One survey assesses the program as a whole and has
DREAM students and control students (STEM majors from the same year not in the DREAM program)
complete the same surveys over time: once before the start of the program, and then at the end of
each academic year. The second survey assesses the DREAM internship program specifically and has
DREAM internship students complete the same survey pre- and post-internship. Herein, we will share
the implementation of the DREAM-WSTEM program, the three-week summer research experience, and

preliminary research findings on student belonging in STEM.
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This study presents the implementation and evaluation outcomes of the “Imagine, Innovate, Impact (13)” project
conducted under the MSCA & Citizens / European Researchers’ Night framework. The project aimed to
strengthen connections between researchers and citizens through hands-on science activities, while promoting
STEM awareness, inclusion, and long-term engagement via open schooling and school collaborations. Activities
were implemented across five provinces in Tiirkiye, reaching diverse participant groups.

The study is based on quantitative and qualitative data collected through General Evaluation Questionnaires
(n=427) and Activity Evaluation Forms (n=594) in 2025, with comparative analysis from 2024 data (n=765).
Findings indicate a significant increase in participation (from approximately 10,000 in 2024 to 15,000 in 2025)
alongside improvements in participant satisfaction (from 4.6 to 4.7 out of 5) and “very good” ratings (from 81%
to 95%).

Results highlight that hands-on, interactive, and context-based activities were the most effective in enhancing
engagement and learning outcomes. Participants emphasized the accessibility of researchers, the relevance of
science to daily life, and increased motivation toward STEM careers. At the same time, operational challenges
such as overcrowding, time constraints, and mismatches between registration and attendance were identified
and addressed through iterative design improvements, including session repetition, age-level differentiation, and
enhanced facilitator training.

The project demonstrates a shift from quantity-oriented implementation toward quality-focused engagement,
emphasizing deeper learning experiences and sustainable researcher-school partnerships. The findings suggest
that European Researchers’ Night initiatives can generate measurable societal impact by humanizing science,
strengthening science-society connections, and fostering long-term interest in STEM fields. Recommendations
include the development of EU-wide digital platforms, increased support for training and materials, and the

promotion of inclusive and sustainable engagement models.
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1. Introduction

The noticeable decrease in students' interest in science in recent years coincides with a drop in their
academic performance in this field (Hsieh, 2020). To address this issue, the European Union has launched
policies and initiatives such as open schooling (OS), which is presented as an educational approach that
aims to bridge the gap between formal education and society needs by opening the school to diverse
stakeholders, such as families, scientists, enterprises or public intuitions (Sarid et al., 2024). In this paper
we conducted a systematic literature review to analyze how OS has been applied in science education
over the last decade.

2. Methodology

This systematic literature review has been carried out according to the PRISMA 2020 methodology (Page
etal, 2021) and the eligibility criteria were: Only science/technology education; All educational stages;
Formal, non-formal and informal education; Theoretical and empirical studies; and publication date
from January 2015 to February 2024 and English language. Five databases were used for the
identification phase: Web of Science, ERIC, Scopus - ScienceDirect, EBSCO and Google Scholar. During
the searches and the screening phase we used the Al tools ChatGPT (OpenAl, 2023) and ASReview
(ASReview LAB developers, 2023). Then we proceeded with the eligibility assessment applying the
exclusion criteria. 27 studies were included in the analysis (Figure 1) and the data collection was carried

out with the software Atlas.ti v.9. using an ad hoc category system.

3. Results

0S is defined as an approach that fosters collaboration with stakeholders (24 documents) to propose
solutions (15) to real-life problems (20), to try to improve community well-being

(17). Most of the studies report on environmental (24 documents), health (13), and
technology issues (8). The main approaches/methodologies used are the use of scientific

practices (19), contextualization (17), and education for sustainable development (11), with
activities/resources such as data collection, analysis and synthesis (14), dissemination activities (13),
and information and communication technologies (13). The stakeholders typically involved are companies

and local businesses (22), experts from universities and research centers (20), and families (18). Finally,
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the main benefits found were improvement of students' knowledge, awareness, skills and/or resources
(18), improvement of students' interest, motivation, engagement and/or attitudes (11), and that it is a
very appropriate approach for contextualization (8), being the instruments for assessing OS mainly

questionnaires/surveys (13), focus group/discussion/interviews (5), and participants’ productions (4).
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1. From STEM to STeN, why?

The fourth of the 17 UN Sustainable Development Goals, Quality Education, has as a goal target to
“By 2030, ensure that all youth achieve literacy and numeracy”. Replacing STEM with STeN also
including economics and Numeracy may reach the UN goal. STEM integrates mathematics with its
roots in science, technology and engineering, all using formulas from algebra and trigonometry to predict
the behavior of predictable physical quantities, and to model unpredictable quantities by scenarios. But
economics is missing despite mathematics’ historical root is the marketplace with production, trade and
consumption where quantities always carry units. Without units, mathematics must go and be

replaced by numeracy that always uses units.
2. Two different Definitions of ‘Numerate’ exist

The English Oxford Dictionary defines it as being “competent in the basic principles of mathematics, esp.
arithmetic”. In contrast, the American Merriam-Webster dictionary defines it as “having the ability
to understand and work with numbers.” The word ‘competent’ is a predicate, a non-action word, |
cannot ‘competent’ something, I can only be judged as competent by someone who is competent. In
contrast, ‘work’ is an action word, a verb, since with my body and mind I can work on something and test
the result to see if it works. Also, there is a difference between the words ‘mathematics’ and ‘numbers.’
Again, mathematics is a non-action word, I cannot ‘mathematics’ a thing. In contrast, ‘number’ is
both a verb and a noun since I can number different degrees of Many to produce a number for later

calculations.

Existentialist philosophy holds that existence must precede essence to prevent colonization. With
Numbers as existence and math as essence, numeracy thus should precede math. In fact, numeracy

may be defined as ‘math with units’ where ‘addition folds and multiplication holds’.

Also, the foundation of mathematics is ‘2+1 = 3’. But this is falsified by an open and closed V-sign
showing that 2 1s plus 1 2s unite as 1 4s and not as 3 3s as math says without units.

3. Economics gives a Fundamental Understanding of Numbers and Calculations

The basic meanings of geometry and algebra show that they are both rooted in economics. In Greek,
geometry means to measure earth, and in Arabic, algebra means to reunite numbers, so they have
a common root in the basic economic question “How to divide the earth and what it produces?”

Hunter-gatherers need not tell the different degrees of many apart, but farmers do since farmers
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produce to a market to survive, and here they need to be numerate to answer the question “How
many here?”. This immediately leads to the answer “That depends on the unit.” Economics thus begin

at once by reusing the number- names when using bundling to count.

The Romans unsystematically gave names to the bundles 5s, 10s, 50s, 100s, 500s and 1000s. This
worked well for administrative addition and subtraction jobs but not for multiplication. So, when German
silver reopened the trade between India and Renaissance Italy, Hindu-Arabic numbers named only the
unbundled, the bundles, the bundle of bundles (BB or B”2), the bundle-bundle-bundles (BBB or B"3),
etc. With tens, 234 is not 1 but 3 numbers, 2BB 3B 4.

At a market, goods are sold in bundles with units as 2 3s, the same numbers that a 3year old child use
when seeing four fingers bundled in twos: “No, that is not four, it is two twos”. But a buyer may want
to have 5s, or to trade 4 per 5, or to pay 4$ per 7. So, changing units is a core job using the proportional
recount-formula, T = (T/B)*B, saying “From T, push-away B’s to count them”. Thus, recounting from
tens gives equations solved by moving to opposite side with opposite sign: Find u, so u*2 = 8. Here,
8 recounts in 2s as 8 = (8/2)*2, so u = 8/2.

Recounting into tens leads to early algebra: 6 7s = 6*7 = 6*(%2B2) =3B 12 =4B 2 = 42. Or 6*7 = (B-
4)*(B-3) = BB-3B-4B+4*3 = (10-3-4)B 12 = 4B 2 = 42, as seen on a ten-by-ten
BundleBundleBoard when pulling away the top and the side and adding what was pulled twice.

Likewise, when changing the units for length, weight, and currency. And, when changing from the
quantity to the price. Here, Renaissance Italy used ‘regula detri’, the rule of three. Asking “With the per-
number 2$ per 3kg, what is the price for 9kg?”, first they arranged the three numbers with alternating
units: ‘9kg, 2%, 3kg’. Then the answer comes from multiplying and dividing: 9*2/3 = 6$. Now we recount
in the per-number: 9kg = (9/3)*3kg = (9/3)*2% = 65.

Trigonometry precedes geometry when recounting the height in the base in a stack as 4 5s: height =
(height/base) * base = tan(A) * base, giving pi = n * tan(180/n) for n high enough.

Once counted and recounted, 2 3s & 4 5s may add next-to as 8s using calculus to add areas. Or add
on-top as 5s using recounting for like units. In a bill as ‘2kg at 3$/kg + 4kg at 5$/kg’, kg’'s add directly
but per-numbers add by their areas using calculus after being multiplied to

$. With economics we learn core mathematics by counting in time and space before adding.
4. Numeracy as Math Counting Totals in Units before Adding them with Units

In a numeracy education using the children’s bundle-numbers with units, Tarp (2018) shows that
‘counting before adding’ give the same concepts but with different identities and order. Counting in 3s
leads to 9 as a bundle-bundle, a B*2, which leads on to squares, square roots, and quadratics.
Counting transforms the operations into icons where division and multiplication become a broom and a
lift that pushes-away bundles to be stacked as shown when recounting 8 in 2s as 8 = (8/2)x2, which
creates per-numbers when recounting $ = ($/kg) * kg. Subtraction is a rope that pulls-away the stack

to find the unbundled that, placed on-top of the stack as part of an extra bundle, become decimals,
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fractions, or negatives, e.g., 9 = 4B1 = 4% = 5B-1 2s. Finally, addition is a cross, showing the two
ways to add stacks, on-top using the linearity of recounting to make the units like, or next-to creating
integral calculus by adding areas, which is also used when adding per-numbers needed to be multiplied
to areas before adding. All this provides an ‘Algebra Square’ showing how to unite the four types of
numbers: multiplication and addition unite like and unlike unit-numbers, and power and integration
unite like and unlike per-numbers. And how to split totals with the opposite operations: division and

subtraction, together with the factor-finding root or the factor-counting logarithm and differentiation.

Table 1. The Algebra Square shows the ways to reunite unlike and like unit- and per- numbers

Calculations unite/

split Totals in Unlike Like

Unit-numbers T=a+n T=a*n

m, s, kg, $ T-n=a T/n =a
Per-numbers T=fdx T=a"n

m/s, $/100$ = % dT/dx = f “"VT=a log(T)=n
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This study explores the integration of Art as a fifth discipline into STEM education (i.e., STEAM) at the
primary school level and presents findings from an action research project. The study conducted with
classroom teachers and fourth-grade students, the study involved implementing interdisciplinary STEM
activities within science lessons. It aimed to examine how students incorporated artistic elements into

their designs and what impact art had on their learning process.

The findings reveal that STEM disciplines-science, technology, engineering, and mathematics-not
only involve technical knowledge but also reflect cultural systems that encompass values, norms, and
aesthetics. In this context, art complements the other four disciplines by offering a holistic and human-
centered perspective in design processes. Engineering, as a constrained design process, shares a natural

link with art through their mutual focus on creativity, aesthetics, and innovation.

Throughout the activities, students voluntarily engaged in decisions related to decoration, color, and
shaping. Self-assessment forms frequently included references to visual aesthetics, suggesting that
artistic expression fulfills an intrinsic need. Teachers observed that integrating art enhanced students’
motivation, encouraged original ideas, and made the learning process more enjoyable-particularly for

students who found STEM'’s technical nature intimidating.

Art also enabled students to personalize their work, fostering deeper engagement and more student-
centered learning environments. The inclusion of artistic criteria such as creativity and aesthetic appeal
in assessment allowed students with diverse strengths to succeed. However, certain challenges were
noted: some student groups overemphasized decoration, which occasionally diminished the product’s

functionality. Time management also became an issue in these cases.

Despite such limitations, the overall results confirm that art enriches STEM activities not only
through aesthetics but also pedagogically, cognitively, and emotionally. The study supports the growing
call for transitioning from STEM to STEAM education in primary schools. Literature also emphasizes the
value of integrating arts into STEM, highlighting its role in fostering creativity (Hardiman 2016),

supporting socio-emotional development

(Brouillette 2010), improving academic achievement (Catterall et al. 2012), and offering new
perspectives (Burnaford et al. 2007; Dwyer 2011; Rabkin and Redmond 2006; Marallo 2014).
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In conclusion, this research provides practical evidence for integrating art into primary STEM
education. The findings suggest that art should not be treated as optional but embraced as a core

discipline within STEAM practices, especially at the foundational level of education.
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Abstract

This multinational eTwinning project, led by a classroom teacher in Turkey, involved 9 teachers and 43
students from three countries. Aimed at embedding empathy and inclusivity into interdisciplinary
STEAM education for students aged 6-11, the project aligned with UNESCO and EU policies on inclusive
learning. Through collaborative, problem-based activities, students gained 21st-century skills while

fostering intercultural awareness.

Over five months, they explored themes including visual, auditory, and physical impairments.
Activities included Braille writing, empathy simulations, digital game design using Gdevelop, and
discussions about Paralympic athletes. Students created awareness- raising materials using tools such
as Canva, ChatGPT, and Kahoot. Results showed increased empathy and digital fluency; surveys
indicated a shift from 69% to 96.4% awareness of inclusive practices. Teachers and parents reported
improvements in students’ emotional and social engagement. The project offers a replicable model for
inclusive, digital STEAM learning. Its outputs continue to be disseminated through eTwinning and
educator networks across Europe.
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As a teacher, I've always believed that learning isn’t just about what we teach—it’s also about what
we feel. Emotions are the undercurrent of every lesson, shaping how students absorb knowledge, interact
with one another, and engage with their environment. I noticed how much students' moods could
influence the energy of the entire day—sometimes lifting it with laughter, sometimes clouding it with
tension. This observation sparked a question that stayed with me: What if there were a way to visualize

the emotional atmosphere of the classroom in real time? That's how the EmoPlant project was born.

I envisioned EmoPlant as more than just a tech project—it would be a living, breathing presence in the
classroom, one that quietly responds to how students feel. We started with something simple but
powerful: voice. Together with my students, I recorded a series of vocal expressions that reflected
four core emotional states—happiness, sadness, anger, and anxiety. These were not scripted voices, but
real, expressive phrases spoken by the students themselves. Using Google’s Teachable Machine, we
trained a basic machine learning model to classify emotions based on tone, pace, and pitch. From there,
we transitioned from virtual to physical. I guided my students in building a smart device using
Arduino, RGB LEDs, a microphone module, and servo motors. Each component served a purpose: the
LEDs represented emotional color states, while the servo motors animated paper leaves that opened or
closed based on detected emotions. When the system recognized stress or anger, the leaves drooped and
red light pulsed softly. When happiness was detected, the leaves perked up and a soothing green glow
filled the pot. What we created was more than a gadget—it became a silent yet expressive companion

that gave emotional cues without judgment or noise.

What [ didn’t expect was how naturally students began to engage with it. They started paying
attention not just to the plant—but to each other. They lowered their voices when EmoPlant signaled
tension, asked classmates if they were okay, and paused to reflect before reacting. They weren’t told to
be empathetic—they became empathetic. Emotional intelligence, often hard to teach directly,
bloomed organically through this shared experience. As a STEM activity, EmoPlant taught students
about Al, sensors, hardware-softwareintegration, and creative design. But more importantly, it
taught them to listen—not just with their ears, but with their hearts. In reflecting on the process, I
saw how coding became a language of care, and how a machine could become a mediator of emotional
awareness. In a world where artificial intelligence is often perceived as cold, sterile, and data-driven, I
believe we created something that defied that image—something simple, organic, and surprisingly alive.
EmoPlant reminded us all that technology doesn’t have to separate us from human connection. When

designed with intention, it can gently guide us back to it.
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1. Introduction

Supporting the multifaceted development of individuals in social, emotional, mental, physical, and
moral terms is important for the future of societies. The acquisition of 21st- century skills is important
for today's individuals to adapt to the requirements of the era. Itis quite challenging to impart these
skills to individuals through a classical learning approach. In this context, STEM education, which
focuses on everyday life problems and offers individuals the opportunity to learn by doing and

experiencing, could fill a gap in terms of individuals acquiring the skills required by the era.

When examining the Tiirkiye Century Education Model (TYMM) Preschool Education Program, itis seen
that, compared to the 2013 program, it is based on the principle of the development of the individual in
all aspects, meeting the needs of students more effectively. This program aims to equip students with
21st-century skills by supporting integrated and high-level conceptual skills and emphasizing
contemporary skills such as digital and cultural literacy. The presence of new achievements that will
support STEM education more comprehensively is noteworthy. In this context, the TYMM preschool
education program offers a holistic approach that not only supports academic skills but also supports
the social, emotional, moral, and physical development of the individual by involving them in the active
learning process. These innovations in the program's content, objectives, and assessment methods aim
to provide students with a more comprehensive and lasting learning experience. This study aims to
examine the TYMM Preschool Education Program in the context of 21st- century skills and STEM
education. Given that the TYMM Preschool Education Program is a new program and that studies on

this subject are limited, this study is important.

2. Research Design

The research will be conducted using the document analysis method, which is one of the qualitative
research designs. According to Bowen (2009), document analysis is a methodological approach that
involves the systematic, content-based, and interpretive examination of documents. This method aims to
produce meaning by carefully analyzing and interpreting data, to gain a deep understanding of the subject,

and to develop experience- based knowledge.
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The main data source for the research is the TYMM Preschool Education Program. The program's
Turkish, Mathematics, Science, Social Studies, Art, Music, Movement, and Health skills, social-emotional
learning skills, conceptual skills, tendencies, virtue-value-action framework, literacy skills, and related

learning outcomes will be examined in terms of 21st- century skills and STEM components.

3.1. Data Collection and Analysis

The data obtained from the document analysis will be analyzed using content analysis, one of the
qualitative data analysis methods. In content analysis, the data are systematically coded, categorized,
and interpreted by the researchers according to the themes they have determined (Fraenkel et al., 2006).
In this study, 21st-century skills and STEM components were selected as predefined basic codes for
analysis. 21st-century skills were determined based on a research report prepared by the National
Education Ministry's Council of Education and Training and written by Tiizel et al. (2023) to propose a
systematic model for 21st-century skills. The report identifies seven core skills and forty sub-skills. STEM
components were selected based on the STEM Framework developed by the Global STEM Alliance. This
framework includes core and supporting qualities, instructional design recommendations, and
components for implementation.

MAXQDA software will be used in the analysis process. According to Pershing (2002), the objectivity of
content analysis is ensured by involving multiple researchers who follow the same guidelines in the
process. For this reason, the coding process will be carried out independently by one of the researchers.
To ensure inter-coder reliability, a second researcher will complete the coding process by randomly
selecting five headings from the TYMM Preschool Education Program. Inter-coder reliability will then
be calculated according to the Miles Huberman (1994) formula.
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1. Introduction

This article aims to overcome the hierarchical or emergent feature of STEM integration by suggesting
methodological approach with the perspectives from teachers engage in the analyses of students work
in STEM Integrated Learning Environment (SILE). In the previous research, there are some frameworks
to describe STEM education and they tried to describe the integration without human work. For example,
they tried to describe the relationships of the disciplines or how the knowledge as the result relate
each other (Kelley & Knowles, 2016; Moore et al., 2020; Roehrig et al, 2021; Ortiz-Revilla et al,,
2022). Further, some tried to suggest how teachers develop the engineering rich learning environment
in the professional development context (Ring, Dare, Crotty, & Roehrig, 2017; Lo, 2021). On the other
hand, the authors set the subject of integration first, then have sought to describe the STEM integration
by their hand. For example, we have set of articles describe who (Saito etal. 2016), where (2021),
how (2023), and what (2023) makes STEM is integrated. Consequently, the author reached a
suggestion that if teachers are not prepared well for the integration, they cannot "look at" the integration
by the students. As the example, we had implemented a PD work with pre-service and in-service teachers
in STEM/STEAM context both in Japan (Saito etal,, 2015) and Turkey (Ustu, et al., 2022). Also, the author
and the colleagues are trying to develop a disciplined approaches based on the student’s
performances with cross-cutting concepts (CCCs). Focusing on disciplined approaches does not mean
spoiling the creative approaches, rather the findings in disciplined approaches work as a preliminary
knowledge of teachers in the creative environments to look at the student’s performances (Saito, 2020).
Thus, it is just a problem of order to engage. In this article, the author introduces the related framework
and the methodology and show the properties or dimensions and share the base to look at your
students. The driving question is "what kinds of properties or dimensions can explain the students work
in SILE”?

2. Theoretical Framework

The theoretical frameworks supporting this study are SILE theory, Constructivism, Process Approach,
and the Hard-problem of Emergence. In SILE, “although teachers need to define exactly what they teach
for class preparation and standards alignment, student-centered learning comes from students’
interests, not from preparation of that discipline” (Saito et al. 2016, p.52). Thus, SILE has such features:
1) each discipline does not necessarily include and assess student’s performances with the standards
as in traditional classes; 2) STEM disciplines elicit relationships with learning within learners and across
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networks of learners, and 3) thus, the environment should be structured to encourage the vector of those
relationships. The idea and the paradox of SILE is based on and solved by the set of opposite idea of
Constructivism and Process Approaches (ibid, 2016).

Constructivism supports the student-centered approach and the understanding of inaccessibility of
teachers (observers) to the learner’s inner system. Process approach on the other hand, focusing on
the behavioural facet of student’s learning and specifying the learning with process verbs selected from
scientist’s work (AAAS, 1968). The gap must be responded to the Hard-problem of Emergence and the
paradox on SILE. The emergent integrative learning cannot be explained by the specific students work
in SILE. Therefore, we need to identify and overcome the gap via methodological approach with the

teachers by labelling them as integration (Saito, 2023 and the ongoing project).

3. Analysis

The Table 1 (extracted from Saito, 2023) shows the double coding from the student’s performances and
the purposes. Based on the properties and dimensions, we can identify the exclusive feature of the
student’s work in SILE and possible assessment point. There are four properties of integration and the
dimensions. For example, the first property focuses the process verb used by teachers to describe
student’s performances. The second property focus the object in terms of STEM. If the dimension
indicates S, the students engage with nature rather than technology or numbers. Although there is a
possibility using object (technology or nature) as the property of the analysis, most of the CCCs are
related both to nature and technology. Thus, they did not work as a property to analyse integration in
this case. The third property is purely pragmatic in terms of the structures that teachers use to describe
students' performances. There must be five types of structure based on the position between process
verbs and the CCCs.

4. Discussions & Conclusions

In this article the author tried to overcome the hierarchical or emergent feature of STEM integration by
suggesting methodological approach with the perspectives from teachers engage in the analyses of
students work in SILE. The properties and dimensions shown here are not enough to support all the
student’s learning in SILE. However, they have certain accuracy to describe student’s learning in SILE and
what the integration is. Therefore, the author and the colleagues are expanding their work to get
applicable model based on the methodology.

Acknowledgements
This work was supported by JSPS KAKENHI Grant Number 24K16779.
References

Kelley, T. R., & Knowles, ]J. G., 2016, “A conceptual framework for integrated STEM education”.
International Journal of STEM education, 3(1), 11.
Saito, T., Anwari, I, Mutakinati, L., & Kumano, Y., 2016, “A look at relationships (Part I): Supporting

theories of STEM integrated learning environment in a classroom-A historical approach”, K-12

| SE

International Centre for STEM Education



STEM=""

STEM Education, 2(2), pp. 51-61.

Saito, T., 2020, “Re-entry the Construct of STEM/STEAM Education”, Japan Journal of Educational
Technology, 2020, Volume 44, Issue 3, pp. 281-296, Released on ]J-STAGE March 15,
2021, Online ISSN 2189-6453, Print ISSN 1349-8290,

https://doi.org/10.15077/jjet.45008
Saito, T., 2023, “How STEM is integrated: A Methodological Approach”, EASE Letters, 2(1), pp. 27-32.
Ustu, H., Saito, T., & Mentis Tas, A., 2022, “Integration of art into STEM education at primary schools:

www.stempd.net

An action research study with primary school teachers”, Systemic Practice and Action Research,
35(2), pp- 253-274.

| SE

International Centre for STEM Education



STEM=""

www.stempd.net

Descriptive Quantitative Research: The Influence of Science
Learning based on Ethno-STEM Integrated with Ethsem Web for

Student Learning Outcomes

by Dinda Karunia Putri [ Nadi Suprapto | Wahono Widodo | State University of Surabaya
Abstractld: 858
Submitted: 31/07/2025
Event: The European ICSE Science Factory Conference & 6th International STEM Education Conference
Topic: STEM Education
Keywords: Ethnopedagogy, STEM, Problem Based Learning, Primary Student

Education is a fundamental human need related to the development of the potential of each individual
and continues throughout life (Arifin and Hermawan, 2022). Indonesian education adheres to the
philosophy of Ki Hajar Dewantara, the father of Indonesian education. According to Ki Hajar Dewantara,
Education involves guiding all students' innate potential so that, as individuals and members of society,
they can achieve the highest possible well- being and happiness (Marwany, Nirmala and Muslim, 2023).
This study aimed to determine the influence of science learning based on ethno-stem integrated with
ethsem web on student outcomes. This learning combines scientific knowledge with local wisdom
and utilizes the Ethsem. This research used science (energy), mathematics (flat shapes) and engineering
and technology (Nunggu Manuk Tools). Energy has a broad scope of material and is close to students’
daily lives. In addition, the background of students who live in agricultural areas (rice) is also the basis
for choosing the culture of nunggu manuk (waiting of birds), which means waiting for birds in the
rice fields. Ethno-STEM-based science learning is expected to empower students to develop critical
thinking skills and foster a profound appreciation for their culture. Students are expected to learn in
alignment with their nature of nature and nature of age. Ethsem Web as a medium to support the learning
process. This study uses a quasi-experimental method with a pretest-posttest design to measure changes
in student learning outcomes after implementing the learning model. Three experts validated the
pretest and posttest instruments, there were two lecturers and a teacher. The validation process
ensures the relevance of the instrument's content, its clarity, and its suitability to the learning
objectives, which confirms high validity with a reliability percentage ranging from 83% to 92%. The
normality of the pretest and posttest data was tested using the Kolmogorov-Smirnov and Shapiro-
Wilk tests, which showed that the data were distributed normally (p > 0.05) with the score (p = 0.200)
and (p = 0.184). Paired t-tests were performed to analyze the significance of the difference between
pretest and posttest scores, with results showing a significant improvement in student performance (p
< 0.001). Based on the research results, it can be concluded that science learning based on Ethno-
STEM integrated with Ethsem Web positively influences student learning outcomes. This learning that
combines science knowledge with local wisdom has proven effective in improving students'
understanding of relevant science concepts and practical skills. The statistical test results showed
a significant difference between pretest and posttest scores, indicating that this approach improved
student learning outcomes. Therefore, science learning based Ethno-STEM integrated Ethsem Web can
be used as an alternative effective learning method to enhance the quality of science education,

especially in contexts that integrate local wisdom and digital technology. The weakness of this
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research is used simple research instruments that measure the level of cognition. Researchers hoped
that a more complex instrument could be developed in future research to measure students' abilities
in critical thinking or creative thinking and could provide knowledge related to the results of ethno-STEM

implementation to students, teachers, and other researchers.
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This study presents insights from a series of open schooling conventions designed to explore and strengthen
school-community collaboration within a local ecosystem. Open schooling, as framed by the European
Commission, positions schools as active agents within society, fostering partnerships with diverse
stakeholders including teachers, students, NGOs, public institutions, and industry. The research draws on
data collected from three conventions held between 2023 and 2025, each focusing on different stages of
open schooling development: conceptual understanding, sustainable partnership building, and community-
driven evaluation. Data were gathered through workshops, open discussions, and audio-recorded
reflections involving multi-stakeholder participation. Findings indicate that perceptions of open schooling
evolved from an abstract concept to a practical and community-embedded approach. Participants
highlighted key benefits such as fostering students’ scientific inquiry skills, promoting interdisciplinary
teaching practices, and enhancing community awareness. However, several challenges were identified,
including limited time and funding, lack of policy support, difficulties in sustaining partnerships, and low
levels of family engagement. The study also underscores the importance of clearly defined stakeholder roles,
effective communication strategies, and the inclusion of families in the learning process. Different
stakeholders were found to contribute uniquely to the ecosystem, with NGOs supporting logistics, public
institutions providing expertise, and companies offering mentorship and resources. Overall, the
conventions contributed to strengthening local learning ecosystems and promoting students as active
citizens. The study concludes with recommendations for scaling open schooling through structured
collaboration frameworks, increased policy support, and broader dissemination via initiatives such as local

fairs.
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In this study, interactive digital workshops were organized for 4th-grade primary school students using
gamification in education to raise awareness about loggerhead sea turtles, a species at risk of extinction
that maintains ecosystem balance. Web 2.0 tools were used in these workshops. Information was
provided about the loggerhead sea turtle's life cycle, nesting process, and the threats they face. An
educational board game was designed to ensure active student participation, including elements
such as sea turtles' survival struggles, natural threats, and human factors. Furthermore, a smart cage
system with motion sensors was developed to protect sea turtle nests. This system will detect people or
animals approaching the nest and provide light and sound alerts. Data obtained from the sensors will be
analyzed on digital platforms and sent to the necessary authorities to contribute to conservation
efforts. In our study, we designed the Caretta caretta conservation cage, CARFES, an innovative
product designed to raise students' environmental awareness through a STEAM-based approach
while also enabling them to effectively use technology in nature conservation processes. Furthermore,
the effects of different learning techniques on student motivation were observed through digital
workshops conducted as part of the study. The sensor-equipped cage, CARFES, designed using
Tinkercad, aimed to reduce harmful effects on the population of baby Caretta carettas in their natural
habitat. The study was conducted with a group of 10 4th-grade students, and the pre-test and post-test
administrations revealed significant differences in the students' knowledge of Caretta carettas and their

interest and motivation to participate in the activities.
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Journey of Discovery, uluslararasi bir eTwinning projesi olup Tiirkiye, Portekiz, Sirbistan, Azerbaycan ve
Kuzey Makedonya olmak lizere bes tilkenin ortakligiyla yiiriitilmistiir. 18 6gretmen ve 450 6grenciyle
gerceklestirilmistir. Projenin dili Tiirk¢ce ve Ingilizce’dir. 2021-2022 Egitim-Ogretim yili subat ay1
itibariyle baslamis haziran ay: itibariyle sonlandirilmistir. Projenin yas grubu 7-11’dir. Diinya
Ekonomik Forumu'nun (WEF) 20 Ekim 2020 tarihinde yayinladigi Future of Jobs (Mesleklerin
Gelecegi) raporuna dayanan Journey Of Discovery projesinin amaci, gelecegin meslekleri dogrultusunda
0grencilerin dijital okuryazarlik diizeylerini arttirmalk, elestirel diistinme becerilerini gelistirmek, giinliik
hayat problemlerinin farkina varmalarini ve sorunlara ¢6ziim bulma yeteneklerini gelistirmek,
yaraticiliklarini  ve isbirlik¢i calisma becerilerini gelistirmek, STEM 068renme modelini
uygulayabilmelerini saglamaktir. Disiplinlerarasi yaklasim gozetilerek olusturulan “Uzay” temasinda 5E
modeline gore hazirlanan ders planina 6rnek olarak "Uzay yolculugu” etkinliginin Giris (Engage)
boliimiinde 68rencilerin konuya dikkatini cekmek ve merak uyandirmak icin Book Creator ile hazirlanan
e-book hikaye c¢alismalari, Kesfetme (Explore) boliimiinde Wordart ile kelime bulutu olusturma, uzayla
ilgili cagrisim yapan kelime calismalari, Aciklama (Explain) boéliimiinde ters yiiz 6grenme modeli
dogrultusunda uzayla ilgili arastirma yapma, web siteleri ve videolardan edindikleri bilgileri sinifta
sunma, Derinlestirme(Elaborete) boliimiinde MEBAR ve MERGE EXPLORER gibi artirilmis gerceklik
ve NASA SELFIE calismas1 68rencilerin uzamsal iligkileri ifade edebilme, dijital metinlerdeki mesaji
kavrama becerilerini gelistirme calismalar1 yapilmistir. SCRATCH JR ile kodlama c¢alismasinda
cocuklar kendi interaktif hikaye, animasyon ve oyunlarini yapmislardir. Bu etkinlik 6grencilerin
algoritmik ve analitik diistinme, gorsel zeka, yaraticilik ve programlama becerilerini gelistirmistir.
GREEN SCREEN teknolojisi kullanilarak yapilan giines sistemi ve gezegenler ¢alismasinda 6grenciler
uzay yolculugu yaparak gezegenleri tanitmislardir, uzay kostiimleri tasarlamislardir. “AUTORAP”
uygulamasi ile rap sarkisi hazirlamislardir. LEARNING APPS ile bulmaca etkinlikleri ise 6grencilerin uzay
temasini daha iyi kavramalarin1 saglamistir. Degerlendirme (Evaluate) boliimiinde Oz Degerlendirme
Formu ile siire¢ degerlendirme yapilmistir. Ogrenciler uzay konulu dijital kitap hazirlamislardir. Proje
kapsaminda uygulanan etkinlikler, STEM School Label platformuna yapilan basvuru sonucunda
incelenmis, gerekli belge, dokiiman ve anketler tamamlanmis, neticesinde projede yer alan biitiin
okullar “Stem Okul Etiketi" almaya hak kazanmistir. Her tilkeden ortak olan okullar "STEM
SCHOOL LABEL" ile ¢diillendirilmistir. Arastirma, nicel ve nitel verilerin birlikte kullanildig1 karma
yontem ile ylritilmiistir. Veri toplama siirecinde, 6grencilere agik uc¢lu sorulardan olusan 6n test
ve son test uygulanmis; 6gretmen ve veli goriisleri ise yar1 yapilandirilmis gériisme formlari ve anketler
araciligiyla toplanmistir. Verilerin ¢6ziimlenmesinde ise betimsel analizden yararlanilmistir. Elde edilen
bulgular 6g8rencilerin Web 2.0 araclar1 sayesinde hem dijital becerilerinde hem de bilgi diizeylerinde
anlamh artis oldugunu ortaya koymustur. 101 (Orneklem Grubu) 6grenci ile yapilan 6n test-son test
karsilastirmali raporuna gore “Teknolojiyi dogru yonde ve yararima nasil kullanilacagini bilirim” diyen
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ogrencilerin orani %31,7’den, %90,1’e cikmistir. “Fen Bilgisi, Matematik ve Teknoloji alanlarindaki bilgi
ve becerilerimi gercek hayattaki problemleri ¢6zmek icin kullanabilirim” diyen 6grencilerin orani ise
%26,7'den %84,2’ye cikmistir. 21. ylzyillda tim bireylerden merakli, arastirmaci ve tretici olmasi
beklenmektedir. Projenin uygulama siirecinden ve elde edilen sonucglardan hareketle ilkokul
¢ocuklarinin soru sormalarini, arastirmalarini, liretmelerini ve bulus yapmalarini tesvik edici STEM
projelerinin artirilabilecegi, gliniimiizde yapay zeka teknolojilerinin hizli gelismesi ve egitimi
dontlistiirmesi dikkate alinarak veri mahremiyeti ve dijital etik konularinin ulusal politika belgelerine
daha giiclii bicimde yansitilmasi ve 6gretmenler icin yapay zeka destekli STEM egitimi izerine hizmet ici

egitim programlarinin yayginlastirilmasi gerektigi 6nerilmektedir.
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Istanbul Bilim ve Uzay Festivali (IBUF), istanbul il Milli EGitim Miidiirliigii biinyesinde TUBITAK 4007
Bilim Senlikleri Destekleme Programi destegiyle, A 6lcekli bir proje kapsaminda gerceklestirilmistir.
Festival boyunca toplam 63.150 katilimci etkinliklere dahil olmus, farkli yas gruplarindan bireyler bilim
ve teknoloji odakli 6grenme deneyimleri yasamistir. Bu genis katilim, projenin toplumsal etki giiciinii
artirmakla birlikte, uygulayic1 ekip icin 6nemli sorumluluklar dogurmustur. Etkinlik slirecinde atélye
liderleri, rehberler ve proje yiirtitme ekibi; planlama asamasindan uygulama ve kapanis asamasina kadar
cesitli problemlerle karsilasmis, bu durum gorevlerini yiliriitme bicimlerini ve motivasyonlarini
dogrudan etkilemistir. Bu calismanin temel amaci, s6z konusu uygulayicilarin deneyimlerini sistematik
bicimde degerlendirerek, ileride gerceklestirilecek 6zellikle A 6lgekli TUBITAK 4007 projelerine yol
gosterici olabilecek Oneriler sunmaktir. Arastirmada nitel yontemler kullanilmis; uygulayic1 gorisleri
olumlu deneyimler, olumsuz deneyimler, dneriler ve beklentiler boyutlarinda analiz edilmistir. Ayrica
uygulayicilarin siirecten duyduklari genel memnuniyet diizeyi, Katilhmc Memnuniyet Olgegi araciligiyla
incelenmistir. Elde edilen veriler betimsel analiz yontemiyle siniflandirilmis ve raporlanmistir.
Bulgular, uygulayicilarin festivalin katilimci sayisy, igerik gesitliligi ve toplumsal katk: boyutlarini giiclii
yonler olarak degerlendirdigini; ancak organizasyonel zorluklar, yogun is yiiki ve lojistik yetersizliklerin
iyilestirilmesi gereken noktalar oldugunu ortaya koymustur. Sonuc olarak, yiiksek katilimci sayisina
sahip etkinliklerde uygulayicilarin deneyimlerinin dikkate alinmasi, gelecekte gerceklestirilecek biiytik
Olcekli bilim iletisimi projelerinin daha verimli ve siirdirilebilir olmasi ac¢isindan kritik 6énem

tasimaktadir.
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eTwinning, cevrim ici okul ortaklig1 olarak ifade edilebilir. 2005 yilinda Avrupa Komisyonunun
e-0grenme programinin ana hareketi olarak baslayan, Erasmus+ programinin 2. Ana eylemi
kapsaminda desteklenmekte (Erasmus+, 2022) ve okullarin ve 6gretmenlerin birbirleriyle iletisim
kurmalari, is birligi yapmalar1 ve projeler yiiriitmeleri i¢cin esnek bir platform sunmaktadir
(Konstantinidis, 2012; Pratdesaba, 2014). Ulkemizde bu faaliyet, Milli Egitim Bakanlig1 Yenilik ve Egitim
Teknolojileri Genel Miidurligi uhdesinde yuritilmektedir. 46 ililkedeki 6gretmen ve 6grencilerinin
cevrim ici ortamda bir araya geldikleri, proje olusturduklari, kisisel ve mesleki gelisimlerini gelistirdikleri
bir faaliyet olan eTwinning, bilisim teknolojileri kullanimini artirarak, yenilikci 6gretim yontem ve
tekniklerini kullanimini tesvik etmektedir (YEGITEK, 2023). eTwinning faaliyetinin 6gretmen ve
o0grencilerin BT kullanimini gelistirdigi, egitim faaliyetlerine teknolojiyi entegre etmelerini ve yenilikgi
pedagojik 6gretim yontem ve tekniklerini kullanmalarini tesvik ettigi, Avrupa’da 6gretmenlerin ve
O0grencilerin yer aldig1 giivenli, pedagojik bir web tabanli sosyal paylasim ag1 olarak tanimlanmistir (MEB,
2015). Gajek ve Poszytek (2009) eTwinning’in 68retmenlerin geleneksel 6gretim yontemlerini, is
birligine ve proje calismasina dayali 6gretimle degistirmelerini tesvik ederek, dostga kosullar
olusturdugunu belirtmislerdir. Bu dogrultuda eTwinning projelerinin 6gretmenlerin kisisel, mesleki ve
dijital yeterliliklerine katkisi arastirilmistir. Calisma betimsel arastirma desenine gore yuritilmistir. En
az bir eTwinning projesi ylrtten, farkli branslarda gérev yapan, 304 6gretmen goniilli olarak katilmistir.
Calisma grubunun 176’ s1 daha 6nce eTwinning projesi yapmis ve etiket almis, 126’s1ise daha 6nce etiket
almamis ve ilk kez proje ylriiten 6gretmenlerden olusmaktadir. Calisma verileri betimsel istatistik
yontemi ile analiz edilmistir. Kisisel, mesleki ve dijital yeterliliklere katkiya yonelik 6gretmen gorusleri
yizde ve frekans olarak verilmistir. eTwinning’'in 6gretmenlerin; kisisel, mesleki, dijital beceri ve
yetkinliklerini gelistirdigi, 6grencileriyle bagini gili¢clendirdigi, 6gretmenlere bir ¢ok yoniyle katki
sagladigi yoniinde bulgular elde edilmistir. Calismaya katilan 0Ogretmenlerin c¢ogunlugunun
eTwinning’in mesleki, kisisel ve dijital becerilerine katkida bulundugunu ifade etmislerdir.
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Ogrencilerin Miithendislik Tasarim Stirecindeki
Girisimciliklerinin Degerlendirilmesine Yonelik Dereceli Gozlem

Formunun Gelistirilmesi
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Bu calismada o6grencilerin miihendislik tasarim  siirecindeki girisimciliklerinin
degerlendirilmesine yonelik dereceli puanlama anahtari igeren bir grup goézlem formunun gelistirilmesi
amaclanmistir. Olgme aracinin  gelistirilmesi  siirecinde tasarim temelli arastirma deseni
benimsenmistir. Siirecte McKenney ve Reeves’in (2012) modelinde yer alan “analiz ve kesif”’, “tasarim
ve gelistirme” ve “uygulama ve degerlendirme” asamalari temel alinmistir. Analiz ve kesif asamasinda,
literatiir taramasi gerceklestirilmis ve dokiiman analizi yapilmistir. Bu asamada ilk olarak miihendislik
tasarim siirecinde girisimciligi inceleyen calismalara ulasilmistir. Sonrasinda “Girisimcilik Yeterlik
Cercevesi” bashikli bir politika belgesi (Bacigalupo, Kampylis, Punie ve Van den Brande, 2016) ve
National Research Council (2010) tarafindan yayinlanan K-12 Miihendislik Egitiminde Standartlar
calismasi incelemeye dahil edilmistir. Tasarim ve gelistirme asamasinda, madde havuzu olusturulmus,
taslak form gelistirilmis ve 4 uzmanin goriisiine basvurulmustur. Uygulama ve degerlendirme
asamasinda, gelistirilen form 2023-2024 egitim-6g8retim yilinda dort hafta boyunca fen bilimleri
dersinin yogunluk konusunda yiiriitiilen miihendislik tasarim siirecinde 32 altinci sinif 68rencisine
uygulanmistir. Siirecten elde edilen video kayitlar: ve gbzlem notlari baska bir uzman tarafindan analiz
edilerek kodlanmis ve kodlamalar karsilastirilmistir. Gelistirilen formun goriinlis ve kapsam gecerligi
saglanmis olup, giivenirlik analizi sonucunda kodlayicilar arasi tutarlik %96 olarak hesaplanmistir
(Miles ve Huberman, 1994). Sonuc olarak liderlik, yenilikgilik, yaraticilik, risk alma, zaman yontemi,
takim calismasi, etkili iletisim ve pazarlama olmak {izere 8 boyuttan olusan ve 26 madde igeren gecerli,

glivenilir ve kullanigsh bir dereceli gozlem formu gelistirilmistir.
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STEM Temelli Tasarim Siirecinde 5 Sinif Ogrencilerinin Gérme
Engelli Akranlariyla Empati Kurma Becerilerinin

Degerlendirilmesi
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1. Giris ve Amag

Empati, bireyin kendisini baska birinin yerine koyarak onun duygu ve diislincelerini anlamaya
calismasidir. Ozellikle 6zel gereksinimle bireylerle kurulan iliskilerde empati, sosyal farkindahigin ve
kapsayiciigin gelismesi acisindan kritik éneme sahiptir. Ilkogretim cagindaki 6grencilerin empati
becerilerinin erken yaslarda gelistirilmesi, ilerleyen yasantilarinda toplumsal duyarhliklarini

artirmaktadir.

STEM (Fen, Teknoloji, Mihendislik ve Matematik) yaklasimi, 6g8rencilere disiplinler arasi diisiinme
becerileri kazandirmanin yani sira, toplumsal problemlere ¢6zliim gelistirme ve empati kurma gibi deger
temelli kazanimlar acisindan da firsatlar sunmaktadir. Bu ¢calismada, STEM tabanli bir tasarim siireci

tiizerinden 6g8rencilerin gérme engelli akranlariyla empati kurma becerileri degerlendirilmistir.

Bu calismanin temel amaci, “Sivi 6lcme aleti tasarlama baglaminda ilk6gretim 6grencilerinin gérme
engelli 6g8rencilerle empati kurma becerileri nasildir?” sorusu dogrultusunda 6grencilerin empati
diizeylerini gozlemlemek ve STEM egitimi yoluyla empati gelisimine katki saglamaktir. Ayrica, farkh

0grenci profillerinin empati tasarim siireclerine yaklasimlari karsilastirmali olarak ele alinmistir.

2. Gereg¢-Yontem

Arastirma nitel bir gozlem ve iirtin degerlendirme yontemiyle yiiriitilmiistiir. Katilimcilar ti¢ farkh

gruptan olusmaktadir:

* Grup I: Gorme engelli 68renciler
e Grup II: Gorme engelli sinif arkadasi olan 6grenciler

* Grup III: Ustiin yetenekli 6grenciler (BILSEM 6grencileri)

Her grupta l¢ 6g8renci yer almistir. Gruplardan, gorme engelli bireylerin kullanabilecegi bir siv1 él¢me
aleti tasarlamalari istenmistir. Stem c¢alismasi siireci boyunca o6grencilerin grup ici iletisimleri,
problem c¢c6zme yaklasimlar: ve empati tutumlar1 gézlemlenmis; ortaya cikan triinler islevsellik ve

kullanisi acisindan degerlendirilmistir.

Calisma, farkl sehirlerde yer alan bes farkli BILSEM’de uygulanmustir.
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3. Bulgular

e Grup I (Gorme engelli 6grenciler) Kendi deneyimlerinden yola ¢ikan bu grup, gercek
yasantilarini temel alarak dogrudan ihtiyac odakli ¢é6zlimler iretmistir.

e Grup II (Gorme engelli sinif arkadasi olan 6grenciler) ise empati kurma becerileri
acisindan en yiiksek performansi gostermistir. Tasarimlarinda kullanici deneyimi ve gilinliik

kullanim kolayligina yonelik ¢6ziimler daha 6n plandadir.
 Grup III (BILSEM) 6grencileri, teknik acidan en islevsel ve dogru &l¢iim yapan tasarimlari

ortaya koymustur.
Farkli BILSEM’lerde gerceklestirilen uygulamalarda da benzer sonuclara ulasilmis, bulgularin
tutarhligi dogrulanmistir.

4. Sonug

Bu ¢alisma gostermistir ki etkili bir STEM egitimi, sadece teknik problem c6zme yetenegi degil, ayni

zamanda sosyal sorumluluk ve empati temelli tasarim anlayisini da kapsamalidir.

* Gorme engelli bireylerle bire bir temas (Grup II), teknik yeterlilikten bagimsiz olarak empatik

farkindaligi artirmistir.
e STEM siirecleri, dogru yonlendirildiginde empati kurma becerilerini gelistirmek icin giiclii bir ara¢

olabilir.
* Tasarim silirecine "kullaniciy1 tanima", "ihtiyaca gore sekillendirme"” ve "duyusal farkindalik" gibi

empati temelli basamaklar eklendiginde, STEM uygulamalar1 daha kapsayici ve anlamli hale

gelmektedir.
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The Turkish Century Education Model, designed to foster individuals equipped with 21st- century skills,
has launched a transformation in education by integrating skill-based learning with digital literacy
and technology. Within this transformation, STEM (Science, Technology, Engineering, and Mathematics)
education is prioritized as an interdisciplinary approach that enhances problem-solving, critical

thinking, and scientific literacy.

The EDUSIMSTEAM Project, funded by the European Commission under the Erasmus+ KA3 framework,
is a central component of this transformation. The project aims to integrate STEM/STEAM education into
classroom settings through a multidisciplinary perspective. Its digital application, the SimuLearn
platform, provides an online simulation environment where students can engage in solving real-life
problems (Ministry of National Education, 2023; Trilling & Fadel, 2009).

This study evaluates the functionality, feasibility, and in-class integration of the SimuLearn platform. The
research is based on the firsthand experiences of the author as a mentor teacher during
EDUSIMSTEAM training sessions conducted with 160 teachers from diverse subject areas in the province
of Bursa. Through systematic feedback from participating educators, the study explores how the
platform aligns with the digital transformation goals of the Turkish Century Education Model and

offers recommendations for future improvements based on teachers' insights.

Keywords

SimuLearn, STEM, STEAM, digital simulation, teacher experience
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Fen Bilgisi Egitiminde Sinif i¢i Soylem Calismasi: VOSviewer

Destekli Bibliyometrik Analiz Ornegi
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Fen egitiminde sinif ici s6ylem, 6grencilerin bilimsel kavramlar1 diistinmeleri, sorgulama becerilerini
gelistirmeleri ve fen okuryazari birey olmalar1 acisindan 6nem arz etmektedir. Sinif i¢i s6ylem, sadece
O0gretmenlerin bilgiyi aktardig: tek yonlii bir iletisimden ziyade daha karmasik, 6grencilerin ¢ekinmeden
kendi fikirlerini 6zglirce ifade ettigi, soru sorduklari ve kanita dayal fikirlerini ileri siirerek tartistiklari
siif ortamlarini ifade eder. Bu sebeple bu ¢alisma, fen egitiminde sinif i¢i séylem tlizerinde yapilan
calismalarin bibliyometrik analizini sunmay1 amaclamistir. Web of Science (WoS) veri tabaninda baslik,
0zet ve anahtar kelime bilgilerinde “discourse analysis in science education” anahtar kelime grubu
gecen, arastirma kategorisinde ve dili Ingilizce olan 1843 calisma mevcuttur. Arastirmanin amaglari
dogrultusunda sinirlamaya gidilerek “2020-2024” yillar1 arasinda yapilmis ¢alismalar ele alindiginda
ise bu calismada 675 yayin incelenmistir ve incelenen yayinlar VOSviewer yazilimi ile yazar, kurum,
yayinevi, lilke, ortak yazarlik, iilkeler gore atif, kurumlara gore atif ve anahtar kelimeler baglaminda
gorsellestirilmistir. Calismada, fen egitiminde sinif ici sOylem calismalarinin gelisen bir alan olmakla
birlikte gerek kurumlarin gerekse yazarlarin birbirleriyle is birligi halinde ¢alismalar yaparak bu alana
katki sagladiklar1 gorilmiistiir. VOSviewer kullanilarak yapilan bu g¢alisma alanyazin
arastirmacilarina daha sistematik bir sekilde alanyazini sunmay:1 hedeflemis ve ¢alismanin sonunda
analiz dogrultusunda ortaya c¢ikan bosluklara iliskin arastirmacilarin 6grenci- 6grenci etkilesimini
odagina alan deneysel calismalarla alandaki boslugu doldurmasi ve 6gretmen yetistirme programlarina,
08retmen adaylarinin farkli sdylem tarzlarini taniyip uygulayabilecekleri ders iceriklerinin eklenmesi

onerilmektedir.
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Bu calisma, 68rencilerin kiiclik yaslardan itibaren gergcek yasam problemlerine yonelik ¢6ziim tiretme
becerilerini gelistirmeyi hedefleyen, STEAM temelli disiplinler arasi bir eTwinning projesidir. Projede,
O0grencilerin ilgiyle okudugu dinya c¢ocuk Kklasikleri incelenmis, hikayelerdeki kahramanlarin
karsilastigi sorunlar belirlenmis ve bu sorunlara yonelik ¢oziim yollar1 gelistirilmistir. Her bir
probleme alternatif ¢o6ziim O6nerileri getirildikten sonra, hikayeler yeniden kurgulanarak yaratici

senaryolar uretilmistir.

Projenin temel amaglari;; 68rencilerin problem tanimlama ve farkli yaklasimlarla ¢6ziim {iretme
becerilerini gelistirmek, STEAM temelli diisiinme yontemlerini i¢sellestirmelerini saglamak, teknoloji

kullanimini artirarak dijital okuryazarlik ve dijital yetkinlik diizeylerini ytikseltmektir.

05 Aralik 2023 - 31 Mayis 2024 tarihleri arasinda yiriitiilen projeye Tirkiye ile birlikte bes farkl
tilkeden toplam 24 6gretmen katilmis; 88 68renci projeye aktif olarak dahil olmus, ayrica 765 6grenci
dolayli olarak proje faaliyetlerinden yararlanmistir. Her ay diizenli olarak ¢evrim igi toplantilar
gerceklestirilmis; proje siirecinde 6grenciler, karma tilke takimlarinda yer alarak is birligine dayal
etkinliklerde bulunmuslardir. Siire¢c sonunda her okul kendi fiziksel sergisini diizenlemis ve ayni
zamanda projeye ait Uirlinler sanal sergi araciligiyla uluslararasi 6l¢cekte paylasilmistir.

Proje stliresince Twinmail, WhatsApp ve Facebook platformlari iizerinden siirdiirtilen etkili iletisim, is
birligi ve yayginlastirma faaliyetlerinin stirekliligini saglamistir. Proje c¢iktilarinin goriinirliginii
artirmak amaciyla blog sayfasi, sosyal medya hesaplary, okul web siteleri, yerel ve ulusal basin
organlar1 etkin bicimde kullanilmistir. Ortak {uriin olarak, 6grencilerin farkli sorunlara yonelik
gelistirdikleri c¢oziimleri iceren, bulmacalarla zenginlestirilmis interaktif bir "Ortak Hikaye"
hazirlanmistir. Bu lirtin, Web 2.0 aracglari kullanilarak dijital e- kitap formatinda sunulmus, dijital icerik
iretim siireclerinde 6grencilere yonelik egitimler verilmistir.

Bu proje, 6grencilerin akranlar1 arasinda yaratici fikirleriyle 6ne g¢ikmalarin1 saglamis; dijital
becerilerinin gelismesiyle birlikte ders dis1 6grenme siireclerini destekleyen cesitli alternatif etkinlikleri
uygulama firsati sunmustur. Basarili uygulama 6rnekleri ve ciktilariyla, 2024 Tirkiye eTwinning STEM

kategorisinde birincilik elde ederek “Yilin Projesi” unvanina layik gorilmustiir.
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Ulkemizde degisik kurum ve kuruluslar hem kendi baslarina hem de isbirligi icerisinde ortadgretim
diizeyinde egitim goren Ogrencilere yonelik etkinlikler diizenlemektedir. Bunlarin bazilarinin
gorliinirligi ve taninirligr cok yiiksek iken bazilarinin fazla bilinmedigi sanilmaktadir. Yerel, ulusal ve
uluslararasi diizeyde etkinligin icerigi farkl disiplinleri bir araya getirmeleri bakimindan STEM egitimi
yonlinden de etekleyici niteliklere sahiptir. Bu etkinliklerden bir tanesi de Tiirk Diinyasi Cocuk Vakfi

[ %3]

(TDCV) tarafindan “Uluslararasi1 Tiirk Diinyasi Bilim ve Kiiltiir Senligi” adiyla tertip edilen
bulusmalardir. Iceriginde bilim, teknoloji, mithendislik ve matematigin yan1 sira sanat ve sosyal
bilimlerinde yer aldig1 6grenci projeleri sergilenmektedir. Yurt icinde basvuru yapan her ilden
O0grencilerin katiliminin tegvik edildigi bu etkinlik, muhtevasi bakimindan STEM-A (bilim, teknoloji,
mihendislik, matematik ve sanat) egitimi uygulamalarinin bir araya getirilmesine firsat tiretmekte ve
desteklemektedir. Bu senlik serisinin 5-7 Mart 2020 tarihlerinde Ankara’da diizenlenen 4’linciisii, 23-25
Kasim 2021 tarihlerinde Ozbekistan - Taskent’te diizenlenen 5’incisi, 20-22 Kasim 2023 tarihlerinde
Ankara’da diizenlenen 6’incis1 ve 20-22 Kasim 2024 tarihlerinde Samsun’da diizenlenen 7’incisi
uzerinden yapilacak degerlendirmelere bu sunumda yer verilecektir. Senliklerin tanitimi ve tecriibe
paylasimi yani sira bir otokritikte yapilacaktir. STEM-A tabanl calismalar ile 68rencilerin aktif katilim
saglayip erken yasta uluslararasi bir ortamda sunum yapma ve tanisiklik yoluyla gelecekteki isbirlikleri
icin cocuklarin zihinlerinde iz birakmasi1 bakimindan oldukga nitelikli olan bu senliklere iliskin, yapilacak
Ozelestiriyle ve dinleyicilerden gelecek katkilarla yeni iyilestirme firsatlarinin yakalanabilecegi

umulmaktadir.
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Finding a Pedagogy for Science Practical Work
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Practical inquiry is central to the practice of science. It is crucial for developing knowledge and
understanding of scientific ideas. It involves investigative ‘hands on’ activities that relate to practical
work in science that takes place within or outside classrooms and can be ‘closed’ or ‘open’ to varying
extents. At one end of the spectrum ‘closed’ practical inquiry involves students undertaking a practical
investigation chosen by the teacher and following given methods and a sequence of steps to obtain the
expected result. At the other end of the spectrum, ‘open’ practical inquiry involves students undertaking
a practical problem of their choosing using methods and processes of their own making. In reality, most
effective inquiry work falls between these two extremes where the teacher presents an outline idea in
which students are able to make some choices and is called ‘guided inquiry.’

Research suggests that participation in practical inquiry benefits students’ knowledge and conceptual
understanding of science and can support the development of physical (manipulative), process and
cognitive skills (such as experimental design, making accurate observations and measurements) and
wider skills (such as teamwork and communication) that are valuable in preparing students for
employment and life. However, despite many attempts to increase and improve inquiry activities in
schools over the last two decades, many teachers still find planning for, organising and teaching inquiry
difficult.

This talk will draw on a number of projects to provide insights into some of the difficulties associated
with science practical activities and describe how teachers have overcome some of these problems to
provide science learning experiences that motivate children and encourage them to learn science ideas,
skills and values. It calls for a pedagogy for practical work, where the draw of ‘Hands On’ activity
encourages the need for ‘Minds On’ approaches.

| SE

International Centre for STEM Education



STEM=""

www.stempd.net

Empowering Students to Play the Whole Game: Open Schooling

and STEM at the Heart for Transforming Lives and Planet
by Alexandra Okada, The Open University and UNESCO Inclusive Policy Lab

Event: The European ICSE Science Factory Conference & 6th International STEM Education Conference
Topic: STEM Education

In an era of accelerating complexity, widening digital divides, and urgent sustainability challenges,
education must become transformative—empowering students to shape their lives, communities, and
planet. This keynote interweaves three pedagogical visions: David Perkins’ playing the whole game,
Derek Hodson’s science education as civic action, and Paulo Freire’s emancipatory praxis. Perkins
reminds us that learners must experience meaningful, junior versions of authentic practice—not
fragmented “bits and pieces.” Hodson extends this by advocating civic scientific literacy, where students
investigate real socio-scientific issues and take informed action. Freire’s praxis unites reflection and
action, affirming that education either liberates or domesticates—it is never neutral.

Placing STEM at the heart of open schooling enables students to address real challenges— climate
change, food insecurity, and public health—by co-designing solutions with communities and
stakeholders. Guided by the CARE-KNOW-DO framework, learners integrate empathy (CARE), critical
understanding (KNOW), and purposeful action (DO).

Examples from the Open Schooling Together network include creating bioplastics from cassava waste,
engineering Al drones to detect forest fires, designing solar caps for mobile charging, and advancing anti-
slavery awareness. In dialogue with Osborne, Harrison, Sherborne, and participants, this keynote
positions open STEM education as a compass and bridge— strengthening scientific literacy,
collaboration, and self-efficacy for an equitable, sustainable world. To play the whole game means
empowering students as thinkers, creators, caregivers, and changemakers—not for learning in a distant
future, but for engaging in work that is immediately meaningful and transformative today.
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by Gokhan Kaya | Katharina Kaltenbach | Hacettepe University | SFZ
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This 60-minute interactive workshop introduces participants to an educational escape room experience
designed around sustainability and climate action. The activity simulates a collaborative and immersive
environment where participants solve puzzles and complete tasks grounded in real-world
environmental challenges such as waste reduction, clean energy, biodiversity, and responsible

consumption.

During the session, participants will:
* Experience selected parts of a sustainability-themed escape room,
e Learn about the pedagogical foundations and learning outcomes of game-based learning in

STEM and sustainability education,
eExplore how escape room elements—such as time pressure, teamwork, and narrative—can
promote critical thinking, problem-solving, and environmental awareness,
* Reflect on how to adapt or co-design similar activities for their own educational contexts.
The workshop targets educators, researchers, and practitioners interested in innovative methods to
engage students in sustainability topics through playful, inquiry-based approaches. No prior experience

with escape rooms is required.
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Abstract

Cognitive Acceleration through Science Education (C.A.S.E) was developed by Adey and Shayer (2006)
to meet the measured gap between the cognitive readiness of a huge sample of 11000 UK school
students and the demands of the science curriculum. This showed that only approximately a quarter of
16 year olds had reached formal operational thinking which was absolutely required to meet the abstract
expectations of Science and Mathematics curruclum at that time. Present curricula stress the challenges
of complex multivariate problems and an understanding of systems thinking related to issues of
Digitalization, Health, and Sustainability.

This presentation explains what CASE is and argues it is still completely as relevant today as it was
in the 1990s. We will explore the evidence and replications of the early studies that all seem to show a
long transfer (in time) and far transfer (across to other subjects) effects on learning. It will also explore
how we have been renewing the application of its principles with bridging lessons, new forms of

Professional development and application beyond the original early years of secondary science.
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In search for ways to build science identity in ICSE Science
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Faculty of Science
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1. ICSE Science Factory

Project ICSE Science Factory aims to enhance access to science education, encourage science careers
for young people and promote collaboration for societal benefit. It is based on a partnership of
institutions from five countries, in which the development of science education and STEM careers is
enriched by workshops, career talks, conventions, fairs and open schooling projects. These activities
connect students and their science teachers to professionals and other members of their local community
by providing a common goal of addressing relevant real-world challenges. The project consortium
highlights the importance of science in everyday life and engages young individuals in a way that sparks
further interest in pursuing STEM careers, so the role of the project is also to act as platform for
activation of young people and for investigation of the quality of the interactions that might lead to
it.

2. Science Identity

In choosing their university studies young people might rely on advice from their family members,
teachers and peers, but also consider their own experience (no matter how limited they may consider
it to be) to estimate and evaluate various positive and negative aspects of professions they aspire to, but
in pursue of STEM careers one of the important factors that influence their decision is a certain sense
of being a certain “kind of person”,

i.e. having a (developing) identity of a scientist.

The concept of science identity could be considered to stem from the theory of identity developed in Gee
(1999) and has been a part of research in STEM education for more than two decades. The identity
is, in part, defined as “the kind of person” one is seeking to be and enact in the here and (ibid, p.
13). A simple and effective model of science identity is given by Carlone and Johnson (2007) in a study
on science experiences of women in colour. Considering that it develops in relation to racial, ethnic
and gender identities of an individual, in this model science identity comprises of three factors:
performance, recognition and competence. Other authors have developed a variety of enhanced models
more suited for specific contexts, e.g. Pfeifer et al. (2024) investigate the science researcher identity in
the context of research training and justify their further development of the

model by the lack of descriptive power to theorize how science identity might change when individuals
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are embedded within a specific science setting or is disconnected from knowledge and theory
regarding how identities evolve in professional settings.

3. Workshop on Science Identity

We are proposing a workshop that would engage the audience in the exploration of the concept of science
identity through reflection on their experience with various motivating activities. The workshop would
be organized in two parts. In the first part the participants will be invited to discuss the constructs
and experiences (“core moments”) they find relevant for the development of science identity. The
discussion will be related to the models from the literature and streamlined as a baseline for the
second part of the workshop. In the second part, we will focus on the examples of activities that the
participants consider as developing various aspects of science identity (e.g. performance of recognition),
which will be complemented bythe presentations of cases of career talks and other interactive activities

by members of the project team.
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Miizigin Disiplinleraras1 yolculugu Fen Bilgisi, Matematik, Miizik, Bilisim gibi derslerde ki bazi
konulari; bir DJ uygulamasi kullanarak, ders anlatimini disiplinlerarasi bir modelle daha eglenceli,
uygulanabilir ve hafizada kalic1 hale getirmek amaclanmaktadir. Ogretmenler bu atélye sirasinda
D] Negma ile DJ'lik uygulamasini deneyimlerken, ders miifredatiyla nasil bir acilim yapabilirler bunun

arastirmalarini yapabilecekler.
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Sebze ve Meyve Atiklariyla Kiyafetleri Yeniliyoruz: Erken Yasta

Biyoekonomi ve Dogal Boyama Uygulamasi

by Giilperi GULTEKIN KAYHAN |
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Submitted: 22/07/2025
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dontisiim

Yasadigimiz diinyada saglikli bir yasam slirdiirmenin giderek zorlastiginin bilinciyle, cocuklarla birlikte
dogaya duyarh kiiciik adimlar atmak istedik. Bu projede, cocuklarin hizli biiytimesi sonucu kiiciilen
kiyafetleri yeniden islevsel hale getirmek ve jeolojik/kimyasal atiklardan uzak durmak amaciyla sebze
ve meyve atiklarindan dogal boyalar iretildi. Etkinlik kapsaminda, siirdiirilebilirlik kavrami
biyoekonomi temasiyla iliskilendirilmis, kimyasal boyalar yerine dogadan elde edilen renklerin

kullanimiyla ¢ocuklara ¢evre bilinci, bilimsel gézlem ve iiretim deneyimi kazandirilmistir.
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Deneyimsel Roket Tasarimiyla Temel Bilimsel Kavramlarin
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Bu calisma, 1. sinif diizeyinde STEAM egitimi kapsaminda, Antoine de Saint-Exupéry’nin “Kii¢iik Prens”
adli eserinden esinlenerek gelistirilen disiplinler arasi bir 6grenme projesini ele almaktadir. Projede
o0grenciler, farkli roket firlatma sistemleri tasarlayip karsilastirarak kuvvet, hareket, basing ve
aerodinamik gibi temel fizik kavramlarini deneyimlemislerdir. Geri doniistiiriilebilir malzemelerle
yapilan bu calismalar c¢evre bilincini desteklerken; miihendislik temelli uygulamalar sayesinde
O0grencilerin bilimsel siire¢ becerileri, problem ¢6zme ve yaraticilik gibi Ust diizey diisiinme becerileri
gelismistir. Proje, uygulamali deneyler yoluyla veriye dayali gozlem yapmayi tesvik eden yapisiyla, erken
yasta STEAM egitimine 0zgiin bir katki sunmakta; ayni zamanda ¢ocuk edebiyatini merkeze alan

biitlincil yaklasimiyla da dikkat cekmektedir.
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- Dogayla koklenelim, teknolojiyle gliclenelim! -

Yapay zeka hizl bir sekilde hayatimiza girdi. Bu doniistimle birlikte dikkat, duygusal zeka ve yaraticilik
gibi insani beceriler her zamankinden daha degerli hale geliyor. Uluslararasi konusmaci, yazar ve kusak

arastirmacisi Dr. Paul Redmond, The Times’da yayimlanan arastirmasinda dikkat i¢in soyle diyor:

“Dikkat artik diinyadaki en nadir ve en degerli kaynak. Hatta petrolden, altindan, elektrikten bile
kiymetli.”

Bugiin ¢ocuklar ve gencler ekranlar karsisinda daha fazla vakit geciriyor. Bu durum, dikkat gelisimini ve
ruhsal sagligi olumsuz etkileyebiliyor. Oysa dogada gecirilen zaman, hem bedensel hem de zihinsel
gelisim icin vazgecilmez. Ozellikle dikkat, empati, duyu farkindahig1 ve yaraticihk gibi becerilerin
gelisiminde doga temelli egitim biiylk rol oynuyor. Ancak biliyoruz ki yapay zeka gecici bir teknoloji
degil. Tipk internet gibi hayatimiza bir kez girdi ve artik kalici. Bu nedenle yapay zekay: egitimin her
alanina entegre etmek, cocuklar1 gelecege hazirlamak icin kritik bir ihtiya¢. Bu entegrasyon dogayla

celismek zorunda degil.
Peki bu iki alan — dogada egitim ve yapay zeka - bir arada nasil diisiintilebilir?

Bu atOlyede, doga ile i¢c ice O6grenme yontemlerinin yapay zeka ile nasil biitlinlestirilebilecegini
konusacagiz. Hedefimiz, ¢ocuklarin hem doga ile bag kurmasini hem de dijital okuryazarlik becerilerini
kazanmasini saglayan dengeli bir egitim yaklasimi tizerine birlikte diisiinmek.

Atolyede ele alinacak konular:
e Yapay zek3, dogada 6grenmeyi nasil destekleyebilir?

e (Cocuklarin dogayla bag kurmasina yapay zeka nasil katki saglayabilir?

e Doga oyunlarinda yapay zeka nasil kullanilabilir?

e Dogada oyun temelli yaklasimlarla yapay zeka ¢ocuklara nasil anlatilabilir?
Atodlye, doga temelli 6grenme ile ilgilenen tiim egitimcilere, okul yoneticilerine, sinif 6gretmenlerine,

bilisim teknolojileri 6gretmenlerine, okul Oncesi 68retmenlerine ve yenilik¢i 6grenme yontemleri

arayanlara aciktir. Hem teorik bilgiler hem de pratik uygulamalar paylasilacaktir.
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Fostering STEM education is a complex aspiration that can be accomplished only through synergy
of many agents. Raising the engagement and motivation of students in scientific activities is one of
the main precursors to successfully attracting more young people to STEM programs and developing
their sense of relevance in investigating and addressing pressing societal issues. Engagement in
STEM shapes students’ science identity and science capital.

In this panel, we will discuss the concept of Interactive Career Talks (ICaT) and share the experiences
of involved partners in the ICSE Science Factory project. ICaTs go beyond traditional lecture-based
career talks that simply present career trajectories, evolving into a more interactive format where
speakers share personal stories, reflect on challenges and opportunities, and engage students in
discussions about real-life contexts and societal issues. This panel will cover the theoretical,
practical, and institutional aspects of successful ICaTs: from the format and selection and
preparation of speakers to analyzing the talks and lessons learned during the project. The panelists
will share data and personal experiences from their countries, connect ICaTs to the broader theme
of building a science identity, and answer audience questions.
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This study investigates the implementation of the Content and Language Integrated Learning (CLIL)
methodology in the integrated teaching of physics and English in school. The paper describes an
educational experiment conducted with 8t grade students aimed at assessing the pedagogical
effectiveness of CLIL when teaching the topics “Electrostatics” and “Electromagnetism”. The
results indicate improved subject understanding and language acquisition amjng students in the
experimental group, confirming the benefits of CLIL for interdisciplinary learning.
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1. The Power of Integration: CEFR, STEM, and MUN
In modern education, preparing students for a sustainable, interconnected world requires an integrated

approach. This presentation explores how combining CEFR-based English language learning, STEM
(Science, Technology, Engineering, Mathematics), and MUN (Model United Nations) simulations creates
a dynamic, interdisciplinary framework. This model fosters scientific inquiry, language proficiency, and

global citizenship simultaneously.

2. A Multilayered Project Framework for High School Students
Project Title: Global STEM Dialogue: A CEFR & MUN Integrated Model
Target Group: High school students (ages 15-18)
Subjects Involved: English (B1-B2), Science, Social Studies
Students are assigned roles as UN delegates addressing critical STEM-related global issues such as

climate change, energy inequality, or ethical Al. The process involves three layers:

1. STEM Layer: Students conduct scientific research using reliable sources and visualize data (e.g.,
COZ2 levels, population growth).

2. Language Layer (CEFR-based): Learners produce position papers, formal speeches, and debates
aligned with CEFR descriptors (B1-B2), such as "Can explain viewpoints on topical issues giving
the advantages and disadvantages of various options."

3. Diplomacy Layer (MUN): Using MUN protocols, students present their ideas, negotiate resolutions,

and simulate international collaboration.
Tools used: Canva, Google Docs, Padlet, online UN databases. Outputs
include:

e CEFR-aligned English texts (position papers, speeches)
e Scientific posters and data presentations

e MUN simulation sessions with evaluation rubrics

3. Impact and Educational Benefits

e STEM Competence: Students engage in critical thinking, scientific interpretation, and problem-
solving.

e Language Mastery: CEFR-based tasks improve writing, speaking, and interaction skills. Global
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Mindset: Through MUN, students understand cultural perspectives, global policies, and ethical
reasoning.
e (Cross-Curricular Integration: Encourages collaboration among English, science, and social science

educators.

This model supports both curricular outcomes and project-based international initiatives (eTwinning,

Erasmus+).

4. Conclusion

Combining CEFR, STEM, and MUN allows educators to cultivate globally competent, scientifically literate,
and linguistically proficient students. This triple integration model equips learners with the tools needed

to understand, communicate, and act on the challenges of our time.
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It is well known that cooking as well as understanding of nutritional information requires some
calculations and usage of percentages. These are important both from the point of food preparation,
and from the point of checking if a meal satisfies ones needs because of health reasons or choice in diet.
In this oral presentation we shall describe various food and cooking related examples involving
proportionality, ratios, and percentages: changes of units of measure, changes of measures and
numbers of servings, adapting recipes to limited ingredients, percentages of utilisation and loss, volume
and mass fractions, price per unit of measure calculations, description of amounts of components of food.
Even if all of such calculations and results can nowadays easily be done digitally with various apps and
online tools, a basic understanding of the single mathematical method (in almost all of our examples
it is the "rule of three") used in all of those, as well as sufficient training in "calculation by hand" in order
to develop estimation skills in school maths are necessary for the future responsible and educated adult
citizen to be able to critically check for errors in data or results beyond the topics of nutrition and
cooking. The mathematical content of this peresentation corresponds to late primary and lower
secondary education.
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1. Numerate Now, but How, and what is ‘Numerate’?

The fourth of the 17 UN Sustainable Development Goals, Quality Education, has asa goal target to “By
2030, ensure that all youth achieve literacy and numeracy”. But, two different definitions of ‘numerate’
exist. The English Oxford Dictionary defines it as being “competent in the basic principles of
mathematics, esp. arithmetic”. In contrast, the American Merriam- Webster dictionary defines it as
“having the ability to understand and work with numbers.” The word ‘competent’ is a predicate, a
non-action word, I cannot ‘competent’ something, [ can only be judged as competent by someone
who is competent. In contrast, ‘work’ is an action word, a verb, since with my body and mind I can
work on something and test the result to see if it works. Also, there is a difference between the words
‘mathematics’ and ‘numbers.” Mathematics is a non-action word, I cannot ‘mathematics’ a thing. In
contrast, ‘number’ is both a verb and a noun since I can number different degrees of Many to produce

a number for later calculations.

Existentialist philosophy holds that existence must precede essence to prevent colonization. With
Numbers as existence and math as essence, numeracy thus should precede math. In fact, numeracy
may be defined as ‘math with units’ where ‘addition folds and multiplication holds’.

Math’s foundation, ‘2+1 = 3’, folds when two V-signs showing that 2 1s plus 1 2s gives 1 4s and not

as 3 3s as math says without units. So, Math is replaced by Economics and Numeracy.

2. How Numerate are Children before School?

“No, that is not four, that is two twos”. Said a 3year old child when asked “How many years next time?”;
and when seeing four fingers bundled two and two. As educated, essence is all we see. But as
uneducated, the child sees what exists, bundles of twos in space, and two of them when counted in time.
The number ‘two’ thus exists both in space and in time. In space, 2 exists as 2s, a space number, a
bundle of 2s, a 2-bundle, which can be united with a 3-bundle. Horizontally to a (2+3) bundle, a 5-
bundle, or vertically to a stack of 2B1 2s or a stack of 2B-1 3s with B for bundle. In time, 2 exists
together with the unit that was counted, as 2 units, a time-number, or a counting-number. So, 2+3

is 5 only with like units. As an

example of a decolonized numeracy education that respects the children’s bundle-numbers with units,

Tarp (2018) shows that a ‘counting before adding’ approach leads to the same concepts as a traditional
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3. A short version of the History of Mathematics

As to the Mathematics has two main fields of Mathematics, Geometry means ’earth measuring’ in
Greek, and Algebra means ‘reuniting’ in Arabic thus together giving an answer to the fundamental

human question: “How to divide the earth and what it produces?”

Humans once survived as other animals as gathers and hunters. The first culture change took place
in the warm river-valleys where anything could grow, especially luxury goods as pepper and silk. But
trade was only possible with those highlanders that had silver in their mountains. The silver mines
outside Athens financed Greek culture and democracy. The silver mines in Spain financed the Roman
empire. The dark Middle Ages came when the Greek silver mines were emptied, and the Arabs
conquered the Spanish mines. German silver was found in the Harz shortly after year 1000. This
reopened the trade routes and financed the Italian Renaissance and the numerous German
principalities. Italy became so rich that money could be lend out thus creating banks and interest
calculations. The trade route passed through Arabia developing trigonometry, a new number system,

and algebra.

The Greek geometry began when the Pythagoreans discovering formulas to predict that to create
harmony, the length out the vibrating string must have certain number proportions; and a triangle
obeys two laws, and angle-law: A+B+C = 180, and a side law: a”*2+b”2=c”2. Pythagoras
inspired Plato to install an Academy in Athens based on the belief that the physical is examples of
metaphysical forms only visible to philosophers educated at the Academy. The prime example was
Geometry and a sign above the entrance said: “Do not enter if you don’t know Geometry”. But Plato
found no more formulas, and Christianity transformed his academies into monasteries, later

transformed back into universities after the Reformation.

The next formula was found by Galileo in Renaissance Italy: A falling or rolling object has an
acceleration, g; that connects with the distance, s, and the time, ¢, by the formula: s =

¥*g*t"2. However, Italy went bankrupt when the pepper price fell to 1/3 in Lisbon after the Portuguese
found the trade route around Africa to India thus avoiding Arabic middlemen. Spain tried to find a third
way to India by sailing towards the west. Instead, Spain discovered the West Indies. Here was
neither silk nor pepper, but a lot of silver, e.g. in the land of silver, Argentine. The English easily
stole Spanish silver returning over the Atlantic, but to avoid Portuguese fortifications of Africa the

English had to sail to India on open sea by following the moon.

But how does the moon move? The church said 'among the stars’. Newton objected: No, the

moon falls towards the earth as does the apple, only the moon has received a push making it bend in the
same way as the earth thus being caught in an eternal circular fall to the earth. But why do things
fall? The church said: everything follows the unpredictable will of our metaphysical lord only attainable
through belief, prayers and church attendance. Newton objected: No, it follows its own will, a force

called gravity that can be predicted by a formula. But, Aristotle said that a force upholds the order,
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replied the Pope. Newton objected: No, a force changes the order, so I must invent change-

calculations, calculus.

Brahe used his life to write down the positions of the planets among the stars. Kepler used these data to
suggest that the sun is the center of the solar system but could not prove it without sending up new
planets. Newton, however, could validate his theory by different examples of falling and swinging bodies.

Newton’s discoveries laid the foundation of the Enlightenment century realizing that when an apple
follows its own will and not that of a metaphysical patronizor, humans could do the same. Thus, by
enlightening themselves, people could replace the double patronization of the church and the prince
with democracy and develop industry by controlling steam and electrons to power machines. Nature’s
gravity creates water mills. Heating and cooling a cylinder create positive and negative pressure moving
a piston up and down. Heating and cooling the left and right cylinder create a steam wind rotating a
turbine rotating a wire in a magnetic field to create a current of electrons carrying motion from a central
power plant to local consumers. Turning sockets on and off creates binary signals so a computer can store

and process information.

The computer also produced more examples of new applied mathematics called Operational Research:
Linear Programming, Queueing Theory, Decision Theory, Information Theory, Graph Theory, and Game

Theory.
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In my experience as a primary school teacher, one thing has always stood out: children are incredibly
curious about the world around them, especially when it comes to technology. But while they know
how to use digital tools, they don’t always understand how those tools shape their thinking or their
responsibilities as digital citizens. That's what led me to explore how artificial intelligence (Al) and
media literacy could be introduced in a way that made sense to young learners. This paper shares the
design and impact of a classroom model I developed with my fourth- grade students, blending STEM
education with discussions about ethics, misinformation, algorithms, and digital behavior. Over twelve
weeks, we tackled questions like: Who decides what shows up in your YouTube feed? What happens
to a photo after you post it? How can we tell if something online is true?

Our approach was hands-on, reflective, and often student-led. Activities ranged from building simple
Al simulations in Scratch to playing a misinformation card game and keeping a week-long “digital
footprint diary.” We even held a mock debate on robot ethics—one group argued that Al assistants
should be allowed in class, while another insisted they would make students lazy thinkers. The

conversations that followed were as thoughtful as they were imaginative.

Qualitative data collected from classroom observations, student journals, and teacher interviews
revealed several encouraging outcomes. Students began to question online content more carefully,
understood basic algorithmic thinking, and grew more confident discussing issues like fairness in Al and
online safety. Teachers noticed a shift in classroom culture discussions became more open, and students

often reminded one another to “think before you click.”

The results suggest that when digital citizenship and Al are introduced through relatable, project-based
activities, even young students can begin to understand and shape the digital world around them. More

importantly, they begin to care about how their choices online affect others.

This work supports the goals of organizations like UNESCO (2021) and aligns with Tiirkiye’s national
curriculum shift toward responsible technology use (MoNE, 2023). It’s a reminder that digital education
isn’t just about teaching students how to code or click—it’s about helping them become thoughtful,

kind, and curious members of an increasingly digital society.
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The Fourth Industrial Revolution is currently underway, introducing concepts such as the “Internet of
Things” (IoT) and “Big Data”, Al into the workplace, and therefore calling future employees to familiarize
themselves with those and keep up with all recent developments. With students comprising the new
generation of hired hands, Anatolia College’s “STEAMing the Future” program prioritizes and focuses
on equiping students between the ages of 14 and 18 with the appropriate skills for Industry 4.0.
Digital skills, critical thinking, collaboration, inclusion, and gender equality are all key instruments in
achieving the United Nations’ proposed requirements for a sustainable future, which also constitutes the
ultimate objective of the program. In this context, “STEAMing the Future” offers face-to-face
workshops in Xanthi’s TechLab and in Alexandroupoli, as well as online workshops for students in Greece

and Cyprus. Additionally, the program allows access to a repository for educational material.
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Bu ¢alisma, ortaokul 6grencilerinin STEM egitimi, siirdiiriilebilirlik ve dijital vatandaslik alanlarindaki
yetkinliklerini gelistirmeyi amaclayan disiplinler arasi bir eTwinning projesini sunmaktadir. STEM Digi
Citizens adli proje, farkhh tlkelerdeki sekiz okulda 72 o6grenci ve 8 0Ogretmenin katilimiyla
gerceklestirilmistir. Proje, yapay zeka destekli araclari, ekolojik okul tasarim gorevlerini ve dijital etik
egitimini 6gretim programlarina uygun etkinliklere entegre etmistir. Ogrenciler, isbirligine dayali
tasarim yarismalarina katilmis, gelecegin dijital sehirlerini yaratmis ve yapay zeka araclarini kullanarak
e-kitaplar, miizik ve dijital glivenlik kampanyalar1 gibi triinler gelistirmistir. Bulgular, 6grencilerin
ekolojik farkindalik, yapay zeka okuryazarligl, elestirel diisiinme, kiiltiirlerarasi iletisim ve Ingilizce dil
yeterliliklerinde 6nemli gelismeler oldugunu ortaya koymustur. Proje, STEM'in sadece akademik
becerileri degil, ayn1 zamanda c¢evresel sorumluluk ve etik dijital katilim1 da tesvik etmek i¢cin nasil
glicli bir cerceve olabilecegini gosterdi. Sonuglar, 21. yilizyil icin sorumlu, yaratici ve kiiresel
farkindaliga sahip dijital vatandaslar yetistirmek icin c¢ok disiplinli, proje tabanli 6grenme
yaklasimlarinin 6nemini desteklemektedir. S6z1ii sunum olarak degerlendirilmesi 6nerilmektedir.
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Tirkiye tuniversitelerinde 6grencileri 6grenim silireclerinde proje tabanli ¢alismalara tesvik eden
programlar siirekli artmakta ve cesitlenmektedir. Bu programlardan yararlanan lisans ve 0n lisans
O0grencileri proje dongiisii yonetimi (PDY) bakimindan teknik becerilerini gelistirebilmektedir. Aktif
katillm ve akran 6grenmesi yoluyla yeni konular tizerinde bilgilerini artirma ve derinlestirme firsati
bulmaktadir. Bu yolla disiplinlerarasi bir bakis gelistirerek faaliyetlerinde 6grencilerin STEM egitimi
almasi da miimkiin olmaktadir. Bu sunumda, Yozgat Bozok Universitesi Gen¢ Girisimciler Toplulugu
(YOBU-GGT) tarafindan hazirlanan, Genclik Hizmetleri Genel Miidiirliigiince Universite Ogrenci
Topluluklan Is Birligi ve Destek Programi (UNIDES) kapsaminda desteklenen ve 2025 yilh Mayis ayi
icerisinde 5 etapta gerceklestirilen “Gen¢ Girisimci Adaylar1 i¢cin Kiimelenme Modeli Temel Egitimi”
projesinden edinilen tecriibeler paylasilacaktir. Proje genclerin girisimcilik kapasitesini artirmaya
yonelik calismalara katki vermek amaciyla hazirlanmistir. Farkl alanlarda 6grenim goren liniversiteli
genglerin, kiiresel diizeyde etki dogurabilen girisimcilik yaklasimlarindan biri olan “Kiimelenme Modeli
(KM)” hakkinda bilgi edinmeleri saglanmistir. Projeye katilan 68renciler, farkl fakiiltelerden heterojen
sekilde secilmis; yas araligi 18-30 arasinda degisen goniilli genglerden olusmustur. Proje
kapsaminda 6grencilerin bolgesel ekonomik potansiyeli analiz etmeleri ve siirdiirtlebilir kalkinmaya
katki saglamalar1 bakimindan farkindalik diizeylerinin yiikseldigi ve rekabetci bir gelisim icin
akademik diizeyde bilgi ile desteklenen yenilik¢i modellerin 6nemini anladigir goézlenmistir. Bu
yonliyle farkl alanlar1 birlikte diisiinerek grup calismalari yapmalari saglanmis ve 6grencilerin proje
siiresince STEM egitimi uygulamasi da yasatilmistir. Her etapta genclerin aktif katilimi ve takim
calismasi yoluyla isbirligi yapmalari saglanmistir. Ogrenciler tarim, saglik, kiiltiir ve enerji gibi sektorler
tizerinde ortak akil yiiriitmeye yonlendirilmistir. Netice itibariyle bu proje yoluyla, inovatif fikirlerle
girisimcilik ekosistemine katki sunmak ve yerel kalkinmay1 desteklemek isteyen girisimci adayi
genglerin cok yonlii bir egitim almalar1 ve uygulama modelinden haberdar olmalar:1 saglanmistir. KM
temel egitimi, sektorel dinamiklerin degerlendirilmesi, bolgeye 6zgii stratejiler gelistirme yollari, saha
gezileri ve proje fikri gelistirme atodlyeleri, fabrika ziyareti, inovatif is fikirleri tiretimi ve grup sunumlari
ile icerigi olusturulan projenin dykiisiinii paylasmakla, “Universite diizeyinde d6gretim siireclerinde STEM
Egitimi nasil olmali?” sorusunu tartismaya acarak, buradan UNIDES projelerinin igeriklerine yeni
boyutlar katilmasi1 bakimindan fayda saglanacagi 6ngoriilmektedir
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Genclerin girisimcilik ekosistemine aktif katilimini tesvik eden projeler, onlarin bireysel gelisimini
destekleyen ve bolgesel kalkinmaya katki verecek potansiyellerini fark etmelerini saglayan yonlere de
sahiptir. Bu baglamda, Yozgat Bozok Universitesi Geng¢ Girisimciler Toplulugu (YOBU-GGT) énciiliigiinde
ve Genclik Hizmetleri Genel Miidiirliigii destegiyle UNIDES Programi kapsaminda hayata gecirilen
“Genclerin Goziinde Yerelde Girisimcilik Potansiyeli: Yozgat” baslikli proje deneyimi bu sunumda ele
alinacaktir. Genglerin yerelde duyulan ihtiyacglara yonelik ¢6ziim liretme yetkinliklerinin gelistirilmesine
katk: verilmesi amaclanan proje kapsaminda dort etapta etkilesimli aktiviteler planlanmistir. Her
hafta farkli kazanimlar1 hedefleyen etkinlikler diizenlenmistir. Ilkin genclerin birbirini tanimasina ve
girisimcilik kavrami iizerine diislincelerini paylasmasina olanak taniyan etkinliklerle baslanmistir.
Takim calismalar1 ve SWOT (gii¢lii yanlar, zayif yanlar, firsatlar, tehditler) analiziyle 6grencilerin
yasadiklari cevreye dair farkindaliklar artirilmistir. ikinci ve tigiincii haftalarda ise proje yazimy, is fikri
gelistirme, is plani olusturma ve yerel ihtiyaclarin firsata dontstiirilmesi gibi konular teorik ve
uygulamali bicimde ele alinmistir. Son hafta, girisimcilikte bakis acisinin 6nemi vurgulanarak, geng¢lerin
yerel sorunlara yonelik stirdiiriilebilir ¢oziimler iiretmeleri ve bu ¢oziimleri somut fikirlerle ifade
etmeleri tesvik edilmistir. Projeye katilan 68renciler goniillii olarak basvuranlardan arasindan seg¢ilmis
ve heterojen bir yap1 olusturulmustur. Gengler disiplinlerarasi bir ortamda akran 6grenmesini
deneyimlemistir. Etkinliklerde kullanilan yontemler; yaratict diisiinme, takim ruhu, liderlik, problem
¢ozme ve proje gelistirme gibi cok yonli becerilerin kazanilmasina katk: saglamistir. Bu proje ile
genglerin girisimcilik alaninda 6zgiiven kazanmalari, yerel potansiyelin farkina varmalar1 ve
stirdiirtlebilir kalkinma hedeflerine katki sunacak fikirler gelistirmeleri saglanmaya calisilmistir. Ayrica
projenin tiim asamalarinda STEM yaklasimi1 benimsenmis; sistematik diisiinme, teknoloji kullanimi ve
analitik bakis acis1 gibi STEM bilesenleri etkin bir sekilde kullanilmistir. Sonug olarak, yerel diizeyde
uygulanan bu tir girisimcilik projelerinin, iiniversite diizeyinde 6gretim siireclerine yeni boyutlar
kazandirdig1 ve genglerin sosyal sorumluluk, yenilik¢ilik ve isbirligi gibi degerlerle biitlinlesmesini
sagladign gozlemlenmistir. Projenin ¢iktilarinin, iiniversitelerde yiiriitilen UNIDES iceriklerinin

zenginlestirilmesine ve geng girisimciliginin desteklenmesine katki sunacagi degerlendirilmektedir.
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STEM egitimi, bireylerin problem ¢6zme, elestirel diisiinme, is birligi ve yaraticilik gibi 21. ytizyil
becerilerini gelistirmeyi amaclayan disiplinler arasi bir yaklasimdir. Giinimiiziin hizla degisen
diinyasinda, bilimsel ve teknolojik gelismelere ayak uydurabilen, inovatif diistinebilen bireylerin
yetistirilmesi STEM egitimiyle miimkiin olmaktadir. Bu yaklasim sadece bireysel basariy1 degil, ayni
zamanda Uulkelerin ekonomik kalkinmasini, toplumsal refahini ve siirdiiriilebilirligini de dogrudan
etkileyen bir stratejik 6neme sahiptir. EtnoSTEM kavrami ise 6grencilerin kiiltiirel gecmislerini, yerel
bilgi sistemlerini ve toplumsal kimliklerini dikkate alarak STEM egitimini daha kapsayici ve anlamh

hale getirmeyi amaclamakta, STEM egitiminin yayginlasmasina ve genisletilmesine yardimci olmaktadir.

Bu calisma, EtnoSTEM (etno-kiiltlirel temelli STEM) yaklasiminin Tiirkiye’deki egitim literatiiriindeki
gorinirligiini, kavrama yonelik farkindalik diizeyini ve uygulama alanlarinin yayginlik durumunu
incelemeyi amaglamaktadir. Ayrica, bu yaklasimin Tiirkiye egitim sistemi acisindan neden Onemli
oldugunu bilimsel temellere dayali olarak tartismaktadir. Calismanin yontemi nitel arastirma

desenlerinden dokiiman analizi yontemiyle yapilandirilmis bir literatiir taramasidir.

Veriler, yoktez, Google Scholar ve ulusal proje havuzlar (erisime acgik olanlar) lizerinden toplanmistir.
Buna gore EtnoSTEM kavraminin Tiirkiye literatiiriinde en kapsaml sekilde 2022 yilinda bir yiliksek
lisans teziyle yer aldigl, ardindan sinirh sayida tez ve TUBITAK destekli projelerle alana giris yaptig
yonlindedir. Kavramin, 6zellikle son ti¢ yilda fark edilmeye baslandigi; ancak uygulama alanlarinin hala

sinirh kaldigi goriilmektedir.

EtnoSTEM yaklasiminin yayginlasmasinin; 6grencilerin kiiltiirel temsiliyetlerini artirma, yerel bilgi
sistemlerini egitimle bulusturma, STEM derslerini baglam temelli hale getirme ve egitimde
kapsayiciligi saglama gibi ¢ok boyutlu katkilar sundugu bilimsel olarak kanitlanmistir.
Arastirmalar, kiiltirel olarak duyarli egitim modellerinin 6grencilerin akademik basarisini ve
motivasyonunu anlaml bicimde artirdigin1 géstermektedir (Gay, 2010; Ladson-Billings, 1995). Ayrica,
yerel bilgi ve bilimsel bilginin entegrasyonu, bilimsel diisiinme becerilerinin gelisimini destekleyerek
O0grencilerin problem ¢o6zme yeteneklerini gliclendirmektedir (Bang & Medin, 2010; Aikenhead &
Michell, 2011). Bu nedenlerle, Tiirkiye gibi cok kiiltiirlii yapiya sahip tlilkelerde EtnoSTEM yaklasiminin
yayginlasmasi, egitimde esitlik ve adaletin saglanmasi ile bilim okuryazarlhiginin toplumsallastirilmasi
acisindan kritik 6neme sahiptir. Bu calisma, hem STEM egitimi hem de EtnoSTEM yaklasimina

| SE

International Centre for STEM Education



- PD
STEM=
www.stempd.net

yonelik farkindalig1 artirarak ileride yapilacak calismalara zemin olusturmayi amaclamaktadir. STEM
egitiminin Tirkiye’de 2010’lu yillardan itibaren hizla yayginlastigi ve giliclendigi gibi EtnoSTEM

calismalarinin da yayginlasmasinin gerektigi ve faydali olacagi diistiniilmektedir.

Anahtar Kelimeler: EtnoSTEM, STEM egitimi, Egitim ve kultir
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Bu sunumda, Avrupa Birligi'nin STEM Egitim Stratejik Plan1 (COM (2025)89) ve Beceri Birligi
fletisimi (COM(2025)90) belgeleri dogrultusunda sekillenen politikalarin Belgika’daki
yansimalari ele alinmakta; ¢ok dillilik, miras dili egitimi ve STEM zihniyetinin bir araya geldigi
kapsayic1 bir egitim modelinin nasil insa edilebilecegi tartisiimaktadir. Ozellikle Belcika’da
faaliyet gosteren Tirk Dili Enstitiisii Uyum ve Arastirma Merkezi'nde yiriitiilen uygulamal
programlar, bu politikalarin yerel diizeyde nasil kiiltiirel ve dilsel cesitlilige duyarh sekilde

hayata gecirilebilecegini somut 6érneklerle ortaya koymaktadir.

Belgika’da 2030 yilina kadar 500.000’i askin is giicii acig1 beklenmektedir. Tiim sektorlerin ayni
STEM yetenek havuzunda rekabet ettigi bu ortamda, yalnizca teknik becerilerin degil; toplumsal
kapsayicilik ve egitimde firsat esitligi gibi perspektiflerin de STEM egitimine entegre edilmesi
zorunludur. STEM, yalnizca ekonomik degil, ayni zamanda sosyal yatirim getirisi (SROI) ytliksek
bir alandir. Go¢gmen kokenli bireylerin ve miras dili konusurlarinin bu alanlara aktif katilimi,
bireylerin yasamlarinda donitstiiriicii etkiler yaratabilir. Bu baglamda, miras dili egitimi ile
STEM egitiminin kesisiminde gelistirilen uygulamalar biiylik 6nem tasimaktadir. Tiirkce gibi
miras dillerinin 6grenme siireclerinde bir arag olarak kullanilmasi, 68rencilerin hem akademik
hem de duygusal baglarin1 giiclendirmektedir. Cok dilli egitim pedagojileri sayesinde
O0grencilerin dilsel repertuarlar1 6grenme silirecine entegre edilmekte; bu da STEM
kavramlarinin daha derinlemesine anlasilmasina olanak tanimaktadir. Bu sunumda {i¢ temel
boyut ele alinacaktir.
e STEM Zihniyeti ve Cok Dillilik

21. yuzyilin STEM odakl becerileri—problem ¢6zme, is birligi, girisimcilik ve elestirel

diisinme—cok dilli bireylerin sahip oldugu dogal bilissel esneklik ile 6rtiismektedir. Bu

uyumu destekleyen Ogrenme ortamlari, 6grencilerin STEM’e ilgisini ve basarisini

artirmaktadir.
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e Politika ve Uygulama Biitiinligu
Belcika’da STEMHub gibi cok paydash yapilar, AB hedefleriyle uyumlu programlar
yuriitmektedir. Tiirk Dili Enstitiisii ise bu hedefleri, miras dili destekli STEM atélyeleri, cok
dilli egitim pedagojileriyle tasarlanmis 6gretim senaryolar: ve topluluk temelli 68renme
modelleri ile somutlastirmaktadir.

e Topluluk Temelli Yaklasim
Yerel STK’lar, 6zel sektor ve egitim kurumlari arasinda gelistirilen is birlikleri, dezavantajli
gruplarin STEM alanlarina erisimini artirmakta ve sosyal etkisi yiliksek c¢oziimler
sunmaktadir.

Sonug¢
Bu sunum, ¢ok dillilik ve miras dili perspektifiyle sekillendirilmis, AB politikalariyla uyumlu ve

kiiltiirel olarak duyarlh bir STEM egitim modelinin uygulanabilirligini Belcika 6rnegi tizerinden
ortaya koymaktadir. STEM becerileriyle donatilmis, ¢cok dilli ve ¢ok kiiltiirlii nesillerin yetismesi;
sadece is glicii piyasasini degil, Avrupa'nin sosyal dokusunu da doéntstiirme potansiyeli
tasimaktadir.
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Gelisen teknolojiler araciligiyla stem egitiminde surdurilebilirlik

saglik ve dijitallesmenin Entegre edilmesi

by Nihal Basar Savkli | Nihal Basar Savkli, Amiroglu ilkokulu, Denizli, Ttirkiye

Abstractld: 770
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Topic: STEM Education
Keywords: STEM Stirdiirtilebilirlik entegre saglik

Bu bildiri STEM entegre egitiminde siirdirilebilirlik saglik ve dijitallesmenin kesisimini ele almakta ve
bu yeni teknolojilerle nasil entegre edilebilecegi incelemesi giliniimiizlin iklim kriz saghk sorunlari
termal sorgulamaya dayali ve proje 68renme siire¢lerinin tasarlanmasi, okullarin dijital altyapiya yatirim
yapilmas1 ve gelistiricilerin mesleki gelisim destegi yapisini vurgulamaktadir. Sonu¢ olarak, bu
gelismelerin hem gliniimiizde, hem de daha donanimli ve sorumlu bireyler olarak hazirlanmasini saglar.
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Sturdiirilebilir Bir Gelecek I¢in Yesil Bina Tasarimi

by Aysenur Aytekin | Cigdem Giiney Kayahan | Esengiil Soylu | ODTU GV Ortaokulu
Abstractld: 661
Submitted: 04/06/2025
Event: 6. Uluslararasi Ogretmenler Konferansi
Topic: Ogretmenler
Keywords: Yesil bina, stirdiirtilebilirlik, enerji verimliligi, yagmur suyu hasadi, diaroma

Bu proje, Avrupa Birligi destekli ICSE Science Factory cercevesinde yuriitiilmis, agcik okullasma
yaklasimini esas alan disiplinler arasi bir STEM calismasidir. ODTU Gelistirme Vakfi Ortaokulu 6. ve
7. smif ogrencileri tarafindan gercgeklestirilen proje, ¢evre sorunlarina yoénelik ¢6zim arayisini
O0grencilerin merak ve arastirma giidiisiiyle birlestirerek hem okul icinde hem toplumla etkilesim icinde

glicli bir 6grenme stlireci yaratmistir.

1. Real-life problem identification — Ger¢ek yasam problemini belirleme

Proje, 6grencilerin "iklim degisikligiyle miicadelede nasil yapilar tasarlamaliy1z?" sorusunu merkeze
alarak baglamistir. Bu baglamda SKH 6 (Temiz Su), SKH 7 (Temiz Enerji), SKH 11 (Siirdiirtilebilir Sehirler)
ve SKH 13 (iklim Eylemi) gibi siirdiiriilebilir kalkinma hedefleri ile dogrudan iliskilendirilmistir.
Ogrenciler, fen bilgisi kazanimlar1 cercevesinde fotosentez, enerji déniisiimleri, geri doniisiim ve madde

dongilsi gibi temel bilimsel kavramlari anlamli baglamlarda kullanmistir.

2. Collaboration with external partners - Dis paydaslarla isbirligi

Projenin temel gii¢lerinden biri, cok yonlii uzman destegidir. Ogrenciler, mimarlar, insaat miihendisleri,
biyologlar, ziraat mithendisleri ve psikologlarla birebir goriismeler yaparak, tasarimlarini gercek yasam
bilgileriyle zenginlestirmistir. Biyologlar sayesinde Ankara iklimine uygun bitki tiirleri (kara yosunu,
helix hedera), ziraat miihendisleriyle kompost oranlari, insaat miihendisleriyle enerji verimliligi
hesaplamalari, mimarlarla pencere yerlesimleri ve psikologlarla doganin ruh sagligina etkisi hakkinda
derinlemesine bilgi edinmislerdir. Bu is birlikleri, acik okullasma anlayisinin somutlasmis en
glcli 6rneklerinden biridir.

3. Student-led inquiry - Ogrenci liderliginde arastirma

Ogrenciler, siirdiiriilebilir bina tasarim tizerine kendi fikirlerini gelistirip arastirmis; yagmur hasadi,
glines enerjisiyle calisan otopark sarj sistemi, fotosentez yapan bina cepheleri ve sensorlii sulama
sistemleri gibi yenilik¢i ¢coziimler tasarlamislardir. Bu silirecte matematik kazanimlar1 dogrultusunda
alan-hacim hesaplari, oran-oranti ve veri analizi becerileri; bilisim teknolojileri dersinde ise 3D

modelleme, kodlama ve simiilasyon gelistirme becerileri 6ne ¢ikmistir.

4. Creation of innovative STEM products - Yenilik¢i STEM ¢iktilar:

Proje ciktilarinin en etkileyici unsurlarindan biri, 68rencilerin tasarimlarini etkilesimli bir diaroma ile
somutlastirmis olmalaridir. Diaroma, sadece bir maket degil; 6grencilerin bilimsel arastirma,
mihendislik tasarimi, dijital {iretim, elektrik devresi kurma ve sanatsal sunum becerilerini
biitlinlestirdigi cok yonli bir 6grenme iiriiniidiir. Diaroma Uretimi 6ncesinde 6grenciler bir diaroma
sanatcisindan egitim alarak, ol¢eklendirme, sahneleme, estetik yerlesim ve devre gilivenligi gibi
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konularda da uzmanlasmistir. 3D yazici ile basilan pargalar, giines panelleri, LED aydinlatmalar, sensorli
sulama sistemi ve mini sarj istasyonu 6grenciler tarafindan entegre edilmistir. Diaroma, projenin hem

fiziksel ciktis1t hem de 6grenmenin taglandigi bir simge haline gelmistir.

5. Exhibition and dissemination - Sergileme ve yayginlastirma
Proje okulda sergilenmis, 68renci sunumlari, video kayitlar1 ve 6gretmenlerle yapilan paylasimlarla
yayginlastirilmistir. Ogrenciler, kendi iiriinlerini baskalarina aktararak iletisim, sunum ve geri

bildirim alma becerilerini gelistirmistir.

6. Reflection and impact evaluation - Yansitma ve etki degerlendirmesi

Ogrencilerin proje siirecindeki gelisimi, ICSE Science Factory 6n test — son test araclar ile sistematik
bicimde degerlendirilmistir. Sonuglar, 68rencilerin siirdiiriilebilirlik, enerji yonetimi, bilimsel sorgulama
ve topluma katki gibi alanlarda biiyiik gelisim gosterdigini ortaya koymustur. Ogrenciler projelerinin
LEED gibi uluslararasi standartlarla dogal olarak ortiistiiglinlii fark ederek bilimsel dogrulamanin

degerini kavramistir.

Bu proje, ders kazanimlarini gercek yasamla bulusturmus, uzman is birlikleriyle zenginlesmis,
estetik ve islevsel bir diaroma ile somutlasmis, topluma agilmis, ICSE degerlendirme dongisiiyle

Olciilmiis 6rnek bir acik okullasma uygulamasidir.

Siirdiirilebilir Bir Gelecek icin Yesil Bina Tasarimi

https://www.youtube.com/watch?v=34yvk0_FS_g
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Ortaokul Ogrencilerinin Ingilizce Dil Becerilerini Gelistirmeye

Yonelik Dijital Hikdye Anlatimi Tabanl Etkilesimli STEM Modeli

by Taha Onurhan YURTTUTAN | Elazig Il Milli Egitim Miidiirliigii
AbstractId: 741
Submitted: 18/07/2025
Event: 6. Uluslararast Ogretmenler Konferansi
Topic: Ogretmenler
Keywords: Ingilizce égretimi, dijital hikdye anlatimi, ortaokul, STEM egitimi, dil egitimi

Bu bildiri, ortaokul égrencilerinin Ingilizce dil becerilerini gelistirmek amaciyla dijital hikAye anlatimi
temelli bir 6grenme modelinin tasarimin sunmaktadir. Model, 6grencilerin hem Ingilizce iletisim
becerilerini gelistirmelerini hem de STEM temalarin1 iceren hikayeler olusturmalarini hedefler.
Ogrenciler, StoryJumper, Canva gibi dijital araclar1 kullanarak 6zgiin hikayeler iiretir ve bunlari sinifta
paylasir. Model, 6grencilere dijital okuryazarlik, yaratici diistinme ve 21. ylizyil becerilerini kazandirir.

Anahtar Kelimeler: Ingilizce 6gretimi, dijital hikAye anlatimi, ortaokul, STEM, dil egitimi

Girli
21.5 yuzyll egitimi, 6grencilerin yalmzca bir yabanci dili 6grenmeleri degil, ayni zamanda bu dili
yaratici ve elestirel diisiinme becerileriyle birlestirmelerini gerekli kilmaktadir (OECD, 2020). Ozellikle
ortaokul diizeyinde Ingilizce dersleri, disiplinler arasi bir yaklasimla zenginlestirildiginde égrencilerin
motivasyonu ve katilimi artmaktadir. Bu c¢alismada, dijital hikdye anlatimi araclariyla desteklenen
etkilesimli bir ingilizce 6grenme modeli 6nerilmektedir.

Yontem
Model, 6grencilerin aktif katilimini saglamak lizere dort asamada uygulanir:

1. Konu Belirleme: Ogretmen, 6grencilerle birlikte STEM temali bir konu secer (or. iklim degisikligi,
geri doniisiim).

2. Hikdye Tasarlama: Ogrenciler, Ingilizce ciimleler ve diyaloglarla hikdye taslaklarini olusturur.

3. Dijital Uretim: Canva veya StoryJumper gibi platformlar kullanilarak hikayeler
dijitallestirilir.

4. Sunum ve Paylasim: Ogrenciler hazirladiklar hikayeleri sinif arkadaslariyla paylasir ve geri bildirim
alir.

Sonug¢
Model, dil 6gretimini yasamla iliskili hale getirerek 6grenmeyi kalic1 kilar. STEM temalariyla birlesen

Ingilizce 6gretimi, 6grencilerin disiplinler aras1 baglantilar kurmasina katkida bulunur. Ogretmenler icin
diisiik maliyetli ve uygulanabilir bir yéntem sunar.

Kaynakga

- UNESCO. (2023). STEM Education for Sustainable Development.
- OECD. (2020). Education in the Digital Age: Promises and Pitfalls.
- Robin, B. (2016). The power of digital storytelling to support teaching and learning.

| SE

International Centre for STEM Education



- PD
STEM=
www.stempd.net

Su Bilinci Kazandirmada Gorev Odakli Web Platformlarinin

Etkisi: Water Explorer Siif I¢ci Uygulama Ornegi

by Inci Ayrancioglu | Dog. Dr. Mitat Eng [lkokulu
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Submitted: 18/07/2025
Event: 6. Uluslararasi Ogretmenler Konferansi
Topic: Ogretmenler
Keywords: Su bilinci, web tabanli platform, 6grenci katilimi, gorev odakli 6grenme

Bu calisma, 2024-2025 egitim 6gretim yilinda Gaziantep’in Sahinbey ilgesinde yer alan kirsal bir
devlet ilkokulunda yiriitiillen cevrimici gorev temelli bir cevre egitimi uygulamasini ele
almaktadir. Calismada, 8-10 yas araliginda 68renim goren 31 6g8renci, uluslararasi bir egitim platformu
olan Su Kagifi (Water Explorer) lizerinden yiiriitiilen ¢evrimici ve oyunlastirilmis gorevleri sinif ici ve

dis1 uygulamalarla tamamlamistir.

Ogrenciler, platformda yer alan dért ana tema altinda (Temiz Su, Sakli Su, Diinyamizin Suyu, Degerli
Su) yapilandirilmis toplam 12 gorevi, kendi ekipleriyle birlikte planlayarak uygulamistir. Her gorev,
hem bilissel hem de psikomotor ve duyussal becerileri destekleyecek bicimde tasarlanmis;
O0grencilerin tasarim, gozlem, arastirma ve yaraticilik yoluyla 6grenmeye aktif katilimi saglanmistir.
Uygulamalar arasinda su filtreleri tasarlama, sanal su analizi, afis ve poster liretimi, okul ici farkindalik

yuriytusleri, doga gozlem raporlar1 ve “Suyla Rap Yap” gibi yaratici etkinlikler yer almistir.

Bu siirecte Technoface platformu araciligiyla hazirlanan dijital ders planlar1 ve 6l¢cme degerlendirme
araclar1 uygulanmis; 68rencilerin gorev silirecgleri 6gretmen gozlem formlari, 68renci tiriinleri ve veli is
birligi raporlariyla belgelenmistir. Ayrica platformun sagladigi gorsel destekli anket sistemi, 68renci

davranis degisikliklerinin izlenmesinde kullanilmistir.

Calismanin sonunda 6grencilerin ¢cevre bilinci ve su tasarrufu konularindaki tutumlarinda olumlu yénde
gelisim gobzlenmis; yiriitiilen uygulamalar sonucunda okul, Subat 2025’te “Ayin Su Kasifi Okulu”
unvanina layik gorilmistiir. Bu uygulama, gorev temelli dijital 6grenme ortamlarinin ilkokul
diizeyinde cevre egitimiyle etkili bicimde entegre edilebilecegini ve kirsal bolgelerde dahi 68renci

motivasyonunu artirabildigini ortaya koymaktadir.
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Ortaokul ve Liselerde Yesil STEAM Odakh Yenilikci ve Dijital
Ogrenme Ortamlarinda Ekolojik Okuryazarlik ve

Strdiirilebilirlik Temelli Cevre Egitimi: Bir Inceleme Calismasi

by Hazal Semsey SATAN | Havva UNLU | Milli Egitim Bakanhgi
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Keywords: Cevre Egitimi, Ekolojik Okuryazarlik, FCL (Future Classroom Lab), Stirdiirtilebilirlik, Yegsil
STEAM (Science, Technology, Engineering, Art, Mathematics)

Bu calisma, ortaokul ve lise diizeyinde uygulanan ¢evre egitiminin, Yesil STEAM yaklasimi temelinde
dijital ve yenilik¢i 6grenme ortamlar: ile nasil daha etkili hadle getirilebilecegini incelemektedir.
Arastirma kapsaminda; ekolojik okuryazarlik, siirdiirilebilirlik, disiplinleraras: dijital 6grenme
tasarimlar1 ve gevreye duyarh birey yetistirme siliregleri arastirilmaktadir. Yesil STEAM, 6g8rencilerin
hem fen bilimleri hem de sanat, miihendislik ve teknoloji temelli cevre problemlerine yaratici ¢éziimler
uiretmesini desteklerken, dijital 68renme araglar1 da bu stireci desteklemektedir. Calismada cesitli okul
uygulamalari, eTwinning projeleri, FCL (Gelecegin Sinifi Laboratuvari) uygulamalari ve 6gretmen
gorisleri nitel yontemlerle analiz edilmistir. Bulgular, siirdiriilebilirlik temelli egitimin 6grencilerde
farkindalik ve sorumluluk bilinci olusturdugunu, yenilik¢i 68renme ortamlarinin ise 6grenme kalitesini
artirdigin1 gostermektedir. Bu bildiri, Yesil STEAM yaklasiminin, 6grencilerde ekolojik okuryazarlik,
cevre farkindalig1 ve siirdiiriilebilir yasam bilinci kazandirmadaki etkisini incelemektedir.

21. yuzyiln kiiresel ¢evre sorunlarina yanit olarak, dijital 68renme ortamlarinda yiiriitiilen ¢evre temelli
disiplinlerarasi 68renme deneyimlerinin, 68rencilerin elestirel diisinme, problem ¢6zme ve doga ile
empati kurma becerilerini gelistirdigi gozlemlenmistir. Bu kapsamda, egitimde teknolojinin etkin
kullanimiyla harmanlanan Yegil STEAM tabanli projeler, sadece bilgi degil, deger odaklh bir 6grenme
stireci sunmaktadir. FCL 68renme alanlarinda uygulanan senaryolar, Web 2.0 araclar1 ve yapay zeka
destekli 6grenme uygulamalariyla degerlendirilmistir. Calisma sonucunda, 6grencilerin ¢evreye yonelik
tutumlarinda olumlu degisim gozlemlenmis; biyocesitlilik, geri donilisim ve doga dostu yasam
konularinda bilingli adimlar attiklar1 goriilmiistiir. STEAM tabanli ekolojik projelerin dijital 6grenme ile
desteklenmesi, 6grencilerde sorumlu vatandaslik ve cevresel etik bilinci gelisimini hizlandirmaktadir.
Yesil STEAM temelli dijital 6grenme ortamlari; ekolojik okuryazarlik, cevre egitimi ve slirdiiriilebilirlik
arasindaki iligkiyi biitiincil bir yaklasimla ele almayr miimkiin kilmaktadir. Bu yaklasim, 6grencileri
sadece bilgi tiiketicileri olmaktan ¢ikararak c¢evre odakli ¢oziim iireticilere dontistiirmektedir. Bu
etkinliklerin 68rencilerde ¢evre farkindaligi, doga dostu tutum ve problem ¢6zme becerilerini
gelistirdigi gozlemlenmistir. Egitim politikalarinin bu yonde desteklenmesi stratejik acidan biiytik
deger tasimaktadir. Yesil STEAM yaklasimi ile yapilandirilan dijital ve yenilik¢i 68renme ortamlar,
ekolojik okuryazarligin gelisiminde etkili bir yontemdir. Egitimde siirdiiriilebilirlik hedeflerinin
gerceklesmesi icin okul temelli uygulamalarin artirilmasi, 6 gretmen egitimlerinin yayginlastirilmasi

ve politik diizeyde desteklenmesi 6nerilmektedir.
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CEVRE EGITIMINDE STEM YAKLASIMINA YONELIK
ORTAOKUL 8. SINIF OGRENCILERININ GORUSLERININ
INCELENMESI UZERINE BIR ARASTIRMA

by Serpil cliriik | Milli Egitim Bakanligi
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Bu arastirma, ¢evre egitiminde STEM yaklasiminin 6g8rencilerin ¢evreye yonelik tutumlari ve bilgi
diizeyleri lizerindeki etkisini belirlemek ve STEM yaklasimina iliskin 68renci goriislerini ortaya
koymak amaciyla gergeklestirilmistir. Calisma, Tirkiye’deki bir devlet ortaokulunda 2022
yilinda, 12 haftalik bir siirecte yurttilmiistir. Arastirmada karma yontem deseni kullanilmis;
nicel bélimde o6n test-son test kontrol gruplu yari deneysel desen, nitel boéliimde ise
fenomenolojik yaklasim benimsenmistir. Deney grubunda STEM tabanhi cevre egitimi
uygulanirken, kontrol grubunda 5E modeli esas alinmistir. Her iki grupta da atik malzemelerin
degerlendirilerek yeniden kullanilmasina dayal etkinlikler planlanmistir. Nicel bulgular, her iki
grubun da cevreye yonelik tutum ve bilgi diizeylerinde anlamh gelisme oldugunu, ancak STEM
yaklasiminin daha yiiksek etki sagladigini ortaya koymustur. izleme testleri bu gelisimin kalici
oldugunu gostermistir. Nitel bulgulara gore 68renciler STEM uygulamalarini ilgi ¢ekici, eglenceli,
yaraticl diisiinmeyi tesvik edici, problem ¢6zme becerilerini gelistiren ve ¢evre bilincini artiran
bir yaklasim olarak degerlendirmistir. STEM siireci 6grencilerin ¢evre sorunlarina ¢6ziim liretme
becerilerini desteklemis ve gilinliik yasamlarinda ¢evresel farkindalik gelistirmelerine katki
saglamistir. Arastirma, STEM yaklasiminin ¢evre egitimiyle biitlinlestirildiginde etkili ve anlamh
bir 6grenme siireci sundugunu, diisiik maliyetli materyallerle de uygulanabilecegini ve 6zellikle
21. yuzyil becerilerinin kazandirilmasinda degerli bir ara¢ oldugunu géstermektedir.
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Egitim, insan yasaminda ve davranisinda olumlu degisiklikler getiren asamali bir siirectir.
Egitim, bireyin ama¢ ve hedefe ulasma yeteneginde dogal ve kalici bir degisiklik getirir.
Egitim ayni zamanda insanlarin bir seyleri nasil yapacaklarini 6grenmelerine yardimci olmak
ve onlar1 6grendikleri hakkinda diisiinmeye tesvik etmek anlamina gelir. Egitim, Formal, In-
formal ve None-Formal egitim olarak siniflara ayrilmistir (Zaki Dib, 1988). Diger bir
siniflamaya gore Orgiin Egitim ve Yaygin Egitim diye de adlandirilir (Arslan. M, 2009) Egitim
farkl siniflara ayrilsa da egitim yeri dedigimizde ilk akla gelen yer okuldur. Ozellikle Formal
(Orgiin) egitimler, kurumsal bir ortamda okul ¢atis1 altinda normal bir derslikte verilir. Egitimin,
okulda veya okul dis1 informal ortamlarda m1 daha etkin gergeklestigi tartismali bir konudur
(Fadigan ve Hammrich, 2004). Aslionda okul dis1 egitim alg1 ve gozlem icin bes duyunun
kullanilmasi1 anlamina gelir (Lewis, 1975; Akt. Brooks, 2004).
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Children Whispering to Plants: STEM Applications Based on

Sustainable Gardening at School
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Keywords: sustainability, sustainable agriculture, eTwinning, eTwinning, STEM, environmental education,
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Erguvan Ilkokulu tarafindan kurulan "Cocuklar Bitkilere Fisildiyor" adli eTwining projesi, Tiirk ve
yabanci ortaklarin tanitimiyla hayata gecirildi ve stirdiiriilebilir tarim ve ¢evresel 6grenme etkinliklerine
odaklandi. Proje kapsaminda, okulun uzun siire 6grenmesi, arka bahcesinde yeniden islevlendirilerek
tretim icin bir alana dontstirildii. Temel amag, ¢alismalariyla dogayla etkilesim kurarak STEM

yeteneklerini gelistirmelerini saglamak.

Belediyenin destegiyle bahg¢e béliimlerine ayrilan ve saglanan tarim, hava ve kompost giibre yoluyla
capalama ¢alismalar: yapildi. ilce Orman ve Orman Miidiirliigii iist diizey miihendisleri, topluluga
ve topluluga tarim ve kiime hayvanciligli konusunda seminerler verdi. Ata tohumlarindan yetistirilen
fideler tarafindan siirdiiriildiigii dikildi; ilce Milli Egitim Miidiirii ve Kaymakam da bu etkinlige katild1.
Ogrencilerin bitki gelisimlerini gézlemledi, 6l¢iimler yapt1 ve verilerini kaydetti. Ayrica okul bahcesine

bir tavuk kurulumu kuruldu ve civciv besleme yoluyla hayvan bakimi stirimii degistirildi.

Proje siirecinde dogrudan bir STEM 68renme senaryosu yazilmamis olsa da, fen, matematik, miihendislik
ve teknoloji alanlar1 6grenme secenekleri dogal olarak entegre edilmistir. Icerik, Canva gibi dijital
ekipmanlarla hazirlandi; e-kitaplar, dijital oyunlar, cevresel uygulamalar ve kompostlama gibi ¢esitli
etkinlikler diizenlendi. Biiylk bir sehirde yasayan yonetim i¢in anlasma iiretime katilim benzersiz ve
heyecan verici bir deneyimdi. Bu ¢alisma, STEM yaklasiminin okul bahgelerinde siirdiiriilebilir bahce
uygulamalar1 araciligiyla nasil biitiinciil ve uygulanabilir hale getirilebilecegini 6rneklendirmeyi

saglamaktadir.
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Artan talep ve iklim degisikligi nedeniyle su kitlig1 kiiresel bir risk haline gelmistir. Stirdiiriilebilir kullanim
konusunda farkindalik yaratmak hayati 6nem tasimaktadir (Hoekstra, 2014; Birlesmis Milletler Diinya Su
Gelistirme Raporu 2015, 2015). Arastirmalar, halkin bu konudaki farkindalik diizeyinin yetersiz oldugunu
gostermektedir (Seelen ve ark., 2019; Figueiredo ve ark., 2024). Bu baglamda, 6nceki calismalar baz1 web
uygulamalarinin 6g8rencilerin bu konudaki farkindaligini artirmaya katkida bulundugunu géstermistir
(Kose, B. C., 2025). Bu tiir projeler, 6zellikle STEM (Bilim, Teknoloji, Miihendislik, Matematik) egitiminden
yararlanarak cevre sorunlarina yenilik¢i ve pratik ¢oziimler bulma potansiyeline sahiptir (Gelecek
Nesilleri STEM Yetkinligi ile Donatmak icin STEM Egitimini Canlandirmak, 2025).

“EURODISEA: Blue Citizens” eTwinning projesi kapsaminda, 12-16 yas arasi 6grenciler arasinda su ayak
izi farkindaligini artirmak i¢cin duyarli bir web uygulamasi gelistirilmistir. 8 farkli tilkeden 15 okulun
katildig1 projede, katilimci1 her okulun 6grencileri uygulamada goérmek istedikleri iceriklere iliskin
Onerilerde bulunmustur. Toplanan icerikler ortak bir platformda diizenlenmis ve duyarli bir web
uygulamasina doniistiiriilmiistiir. Uygulamaya cevrimici olarak erisilebilir (kodheryerde.com/water-
footprint, tarihsiz).

Uygulama, kolay erisim ve basit bir arayliz hedefiyle Canva'nin kodsuz gelistirme platformu kullanilarak
gelistirildi. Bu secim, teknik bilgi gereksinimlerini azaltarak oOgretmenlerin uygulamaya katkida
bulunmasina olanak saglamakla kalmadi, ayni zamanda projenin kisa slirede tamamlanmasini da sagladi.
Ayrica, bu uygulama katilimcei 68rencilere ve 6gretmenlere kodsuz uygulama gelistirme stirecine dair bir
O0rnek sunmustur.

Bu siireg, 6grencilerin bilim, teknoloji ve miihendislik alanlarinda pratik beceriler gelistirmelerini
desteklerken, ayni zamanda cevre sorunlarina yonelik yenilik¢i ¢o6ziimler iiretme yeteneklerini de
gelistirmistir. Boylelikle, Bilgi Teknolojileri derslerinin kapsaminin 6tesinde disiplinler aras1 bir STEM
deneyimi sunulmustur.

Uygulamanin iceriginin biiyiik bir kismi dogrudan o6grenci Onerilerinden derlendigi i¢in katilim
motivasyonu yiiksek tutuldu. Katilime1 68renciler, diger etkinlikler araciligiyla su ayak izi kavrami ve su
yonetimi hakkinda bilgi edindi.
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Ardindan, Twinspace lizerinden diizenlenen bir toplanti sirasinda uygulama icin istenen 6zelliklere iliskin
fikirleri toplandi. Daha sonra, gelistirme platformunun sinirlamalar: g6z éniinde bulundurularak 6grenci
fikirlerinin uygulamaya dahil edilmesi amaclandi. Baslangicta uygulama, katilimcilara giinliik
aliskanliklar1 hakkinda sorular sorarak su ayak izini hesapladi. Ardindan, hesaplanan miktarin diinya
ortalamasina gore konumu ve siirdiirtilebilir su yonetimi icin ideal seviye gosterildi. Ayrica, kullanicinin
cevaplarina dayali olarak su tiiketimini azaltmaya yo6nelik bazi kisisellestirilmis 6neriler sunuldu; buna su

kullanimiyla ilgili genel bilgiler ve tavsiyeler de eslik etti.

Zaman kisitlamalari ve 68renci verilerini toplamak i¢in resmi izin prosediirlerinin bulunmamasi nedeniyle
sistematik bir degerlendirme yapilmadi. Ancak, 6gretmenlerin gézlemleri, katilimcilarin ¢evreye yonelik
tutum ve farkindaliklarinda olumlu bir gelisme oldugunu gostermektedir. Katihmcilarin su ayak izi ve su
kullanimi bilinci konusunda yeni bilgiler edindikleri gézlemlenmistir. Ayrica, katilimcilar uygulamaya

daha fazla gorsel eklenmesi gerektigini belirtmislerdir.

Bu proje deneysel veri analizi icermese de, diisiik maliyetli, isbirligi icinde tasarlanmis dijital araglarin
gengler arasinda ¢evre sorunlarina iliskin farkindaligi nasil artirabilecegini gostermektedir. Gelecekteki
uygulamalar, resmi 6n ve son degerlendirmeleri ve fen ve cografya miifredatina daha derin entegrasyonu

icerebilir.
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Bu calismanin amaci; TUBITAK 4005-Yenilik¢i Egitim Uygulamalar1 Destekleme Programi kapsaminda
2024/1 donemde desteklenen “Siirdiirtlebilirlik Odaginda Nanoteknoloji Uygulamalar1 Egitimi -
Generation ” projesinde elde edilen deneyimlerin paylasilmasidir. Proje disiplinler arasi bir yaklasimi
iceren siirdiiriilebilirlik odakli; nanoteknoloji uygulamalarina dayanmaktadir. Ustiin/6zel yetenekli
O0grencilerin egitiminde diger oOgrencilerden farkli olarak giincel problemler/konular ile
zenginlestirilmis, baglantili ve derinlemesine 6grenmeler 6n plana ¢ikmaktadir. Bu 6grenmelere
liderlik edecek 68retmenlerin kendilerini giincel tutmalar1 zaruri bir durumdur. Buradan hareketle;
projenin ana amaci; BILSEM lerde gérev yapan 6gretmenlerin siirdiiriilebilirlik odaginda hazirlanan
kavramsal/uygulamali nanoteknoloji atdlyeleri ve etkinlik yazim siiregleri ile siirdiiriilebilirlik egitimine
iliskin inanclari, siirdiirtlebilir nanoteknoloji konusundaki farkindalik ve kavramsal anlamalarini,
farklilastirilmis/zenginlestirilmis etkinlik yazma 6zyeterlik ve becerilerini gelistirmektir. Ogretmenlerin
yapilacak etkinlikler siirdiiriilebilir nanoteknoloji uygulamalarini deneyimlemeleri ve farklilastirilmis
etkinlik planlar1 yazmalarini saglanacaktir. Projede nanoteknoloji egitimi, diger projelerden farklh
olarak, biitliinlestirme stratejisi kullanilarak, siirdiirilebilirlik odaginda farklilastirma/
zenginlestirme yontemleri ile cercevelendirilmistir. Proje stirdiriilebilir nanoteknoloji ye uygun olarak,
yesil sentez gibi yenilik¢i yontemler, AR/IoT gibi teknolojik 6rnekler icermesi agisindan 6zgiin bir nitelik
tasimaktadir. Proje fikri, 6gretmenlerin siirdurilebilirlik ve nanoteknoloji konularindaki bilgi ve
deneyim eksikliklerini gidermeye yonelik ihtiyaclardan ortaya cikmistir. Proje ekibi tarafindan yapilan
ihtiyac analizi kapsaminda, 68retmenlerin nanoteknolojiye, siirdiiriilebilirlige ilgisinin ytliksek ancak bilgi
ve uygulama deneyimlerinin sinirli oldugunu goéstermistir. Buradan hareketle etkinliklerin icerikleri
olusturulmustur. Projede karma arastirma deseni kullanilmigtir. Memnuniyet Anketi, Farklilastirilmis
Ogretim Oz-Yeterlilik Olcegi, Nanobilim Kavramsal Anlama Testi, Nanoteknoloji Farkindalik Olcegi,
Stirdiiriilebilir Kalkinma Egitimine Yonelik Inanclar Olgegi, Siirdiiriilebilir Nanoteknoloji ve
Nanoteknoloji ilgi Anketi uygulanarak, égretmenlerin 6zyeterlik, ilgi ve farkindalik diizeylerindeki
gelisim Olciilecektir. Proje 24 katilimciya yonelik planlanmis olup hedeflenen ¢iktilar: itibariyle tim
egitim kurumlarina yayginlastirilabilecek potansiyeldedir. Proje kapsaminda katilimcilar gruplar halinde
calisarak edindikleri tecriibelerini okullarinda deneyim paylasimi toplantilarinda
yayginlastiracaklaridir. Siire¢ sonunda uygulanan tiim atolyeler, ders planlar1 e-kilavuz seklinde

hazirlanarak, diger okullardaki Ogretmenlerin de faydalanabilecegi bir agik internet sitesinde
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yayinlanmasi hedeflenmektedir. E-kilavuzun MEB-EBYS sistemi ile okullara iist yazi ile duyurusu
yapilarak da projenin yayginlastirilmasi saglanacaktir.

Proje, Bilim ve Sanat Merkezi 68retmenleriyle hazirlanmis olsa da elde edilen deneyimler tiim egitim
kurumlarina yayginlastirilabilecek potansiyeldedir. Bu ¢alisma kapsaminda projenin amaci, kapsamai,
projenin neden yapildigini, hangi sorunu ¢6zmeyi hedefledigini belirlemesinden, proje ekip rolleri,
katkist1 ve sorumluluklarin belirlenmesi, proje yiriitiiciisii liderlik geri bildirimleri, projenin
degerlendirmesindeki 6l¢gme ve degerlendirmenin nasil belirlendigine dair paylasimlar yapilacaktir.
Bu kapsamda arastirmacilarca proje siireclerinin paylasilmasi, projeden neler 6grendigimiz,
edindiginiz beceriler, gelistirdiginiz yontemler veya kazandiginiz tecriibeler ve proje iiriinlerinin
paylasilmasi alanda c¢alisanlar1 igin 6nem arz etmektedir. Bu deneyimler, gelecekteki projelerde
iceriklerin daha genis bir 6gretmen kitlesine ulasmasini saglamak, uygulama asamalarinda daha fazla
teknolojik arag ve yontem kullanmak ve farkl branslar arasindaki is birligini daha da giiclendirmek i¢cin
kullanilabilecektir.
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Bu islemin amaci; TUBITAK 4007-Bilim Senlikleri Destekleme Programi kapsaminda 2024/1 sicaklik
sicakliklar: “Atasehir Bilim Senligi / Yerden Goklere Bilimle El Ele” projesinde elde edilen deneyimlerin
paylasilmasidir. Proje disiplinleri arasi bir yaklasim iceren siirdiiriilebilirlik odakli;; miithendislik
ve teknoloji alt alanlarinin faaliyetleri ve uzay bilimleri uygulamalarina dayanmaktadir. Artan
teknolojik gelismeler ile egitiminde giderek farklilasan gilincel problemler/konular ile zenginlestirilmis,
ilgili ve 6grenmelerin 6n plana korunmasi. Bu 68renmelere destek olabilecek alt oranlar1 sunularak
kalic1 olarak yaratmasi ve oyuncularla beraber ailelerin de sunduklar1 giincel tutmalar1 zaruri bir
durumlari. Buradan hareketle; iirliniin ana amaci; Atasehir ilgesinde bulunan 7'den 70'e kadar e
siirdiirtilebilirlik merkezinde gerceklestirilebilir/uygulamali agiklamalar ve wuzay atélyeleri ile
stiirdiirtlebilirlik egitimine iliskin inanc¢lari, stirdiirtlebilir teknolojinin evrensel ve anlasilir anlamalarini
ve degistirilmeleri gelistirilir. Ilkokuldan baslayarak kendi iilkesindeki ilge halkiyla yapilan etkinlikler,
siirdiirtlebilir teknoloji depolama deneyimleri ve farkhilastirilmis etkinliklerle ¢agimiza daha erken
yaslarimiz ve kolay adaptasyonlar1 kaydedildi. Proje teknolojisi, Havacilik ve uzay egitimi, diger
projelerden  farkli  olarak,  bitiinlestirme stratejileri ile, slrdiiriilebilirlik merkezinde
farklilastirma/zenginlestirme yontemleri ile cercevelenmistir. Projeyle siirdiirtilebilir havacilik,
teknolojiye uygun olarak, IHA Drone, otonom kara araclari, model ucak artirilmis gerceklik gibi ucaga
erisim ve teknolojik 6rnekler icermesi acisindan 6zgiin bir 6zellikte olacak. Proje fikri, Atasehir ilcesinin
olusturdugu sirdiirilebilir teknoloji ve oOzellikler ile araliklardaki bilgi ve deneyim eksikliklerini
gidermeye yonelik ihtiyaclardan ortaya ¢ikti. Proje ekibi tarafindan yapilan ihtiyac¢ analizi kapsaminda,
diinyada oldugu gibi Atasehir ilgesinde 7 den 70 e havaciik ve havacilik teknolojilerine,
stiirdiirtlebilirligin yiiksek diizeyde ancak bilgi ve uygulama deneyimlerinin sinirli oldugu gosterilmistir.
Buradan hareketle etkinliklerin icerikleri yer aliyor. Projede karma arastirma deseni kullanilmigtir.
Memnuniyet Anketi, farkhlastirilmis Ogretim Oz-Yeterlilik Olcegi, Siirdiiriilebilir Kalkinma Egitimine
Yonelik inanclar Olcegi, kisinin 6zyeterlik, ilgi ve yastaki yastaki gelisimi 6lciilecektir. Proje 8500
hizmetlerine yonelik planlanmis ve hedeflenen ¢iktilar1 sayesinde tim egitimin yayginlastirilabilecegi
potansiyeldedir. Proje kapsamindaki gruplar oldugu gibi bireysel olarak edindikleri deneyimlerini
paylasimlarini yayginlastiracaklardir. Proje, Atasehir ilcesi ile hazirlanmis olsa da elde edilen deneyimler
tliim egitimin yayginlastirilabilir potansiyelidedir..

Bu ¢alisma kapsamindaki karhilik amaci, kapsami, kalic1 neden performansi, hangi problemin kopmay1
hedefledigini belirlemesinden, proje ekip rolleri, katki ve sorumluluklarin belirlenmesi, proje ytrttiictisi
liderlik geri bildirimleri, ortaya ¢ikan degerlendirmesindeki degerlendirmeler ve degerlendirmenin

nasil belirleneceginden iliskin paylasimlar yapilacaktir. Bu yeteneklerin arastirmacilarca projelerin
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paylasilmasi, projeden neler 6grenildigi, edindiginiz becerilerin, gelistirdiginiz parcaciklarin veya
kazandiginiz deneyimlerin ve proje derinliklerinin paylasilmasi alanlarinda ¢alisanlar icin énem arz
etmektedir. Bu deneyimler, projelerde iceriklerin daha genis bir kitleye ulasmasini saglamak,
uygulama yontemleri daha fazla teknolojik ara¢c ve yontemler kullanmak ve farkli branslar arasinda
isbirligini daha da ¢alismak icin ¢calismaktir.

Anahtar Kelimeler: Siirdiiriilebilirlik, teknoloji, aciklik ve uzay, Olcme ve durum belirleme
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The word “Stem” is an educational model that is formed by combining the first letters of the words “s”
science, “t” technology, “e” engineering and “m” mathematics. The letter “a” was later added to the word
“stem” and the word became “steam”. The equivalent of the letter “a” in our language is “art”. The
equivalent of the word “art” in English is the word “art”. The education model first emerged in the
USA, and the letter "a" was added to the word by South Korea. Thus, after the addition of the letter "a",
the new form of the word became "steam". Although the Steam education model is thought to be
engineering-oriented, in addition to engineering, mathematics is used in calculation, science in ideas, and
art in aesthetics. In this way, the education model allows for innovative ideas. The Steam education
model uses project-based learning and problem-based learning models. The education model was
developed for students from preschool to postgraduate level. Thanks to this education model, students

are given the opportunity to develop skills such as questioning, critical thinking and creativity.

The word “Stem” is also called “FeTeMM” (science, technology, engineering and mathematics) in
our country. The education model, which plays an important role in providing 21st century skills,
first emerged in the USA in order to adapt to rapidly developing technology and science, and then
spread to other countries of the world. Since itis easier to teach children questioning, creativity and
critical thinking skills in the pre- school period than in other age groups, the stem education model
is included in the education levels, starting from pre-school. Following the report published by TUSIAD
in our country, efforts to create employment in the stem field have begun. As a result of the update made
in the curriculum in the 2013-2014 academic year, 21st century skills such as creativity and critical
thinking ability have been effective in the implementation of stem education in our country. This situation
shows that importance is given to the connection of the information in the education-training curriculum
with real life and at the same time increases the permanence and continuity of education-training.
Thanks to the stem education model, knowledge transfer takes place and students are given the
opportunity to produce original ideas.Within the scope of the research, the formation and
development of the stem education model in the world is briefly mentioned and the formation and
development of this education model in our country in parallel with the world is explained. In this
context, the contributions of the stem education model to our country's education system are evaluated.
The place, importance, existence and position of the model, which continues to exist in TUBITAK Science
Fair projects, in today's education-training process is questioned. The research is aimed to contribute

to researchers and students on the subject.
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1. Numerate Now, but How, and what is ‘Numerate’?

The fourth of the 17 UN Sustainable Development Goals, Quality Education, has as a goal target to
“By 2030, ensure that all youth achieve literacy and numeracy”. But, two different definitions of
‘numerate’ exist. The English Oxford Dictionary defines it as being “competent in the basic principles
of mathematics, esp. arithmetic”. In contrast, the American Merriam- Webster dictionary defines it as
“having the ability to understand and work with numbers.” The English definition uses the passive
term ‘competent’ where the American uses the active term ‘work’. The word ‘competent’ is a predicate,
a non-action word, [ cannot ‘competent’ something, I can only be judged as competent by someone

who is competent.

In contrast, ‘work’ is an action word, a verb, since with my body and mind I can work on something and
test the result to see if it works. Also, there is a difference between the words ‘mathematics’ and
‘numbers.” Again, mathematics is a non-action word, [ cannot ‘mathematics’ or even ‘math’ a thing. In
contrast, ‘number’ is both a verb and a noun since I can number different degrees of Many to produce

a number for later calculations.

Existentialist philosophy holds that existence must precede essence to prevent colonization. With
Numbers as existence and math as essence, numeracy thus should precede math. In fact, numeracy
may be defined as ‘math with units’ where ‘addition folds and multiplication holds’.

References

Tarp, A., (2018), “Mastering Many by counting, re-counting and double-counting before adding on-
top and next-to”, Journal of Mathematics Education, Vol. 11(1), pp. 103-117.

| SE

International Centre for STEM Education



- PD
STEM=
www.stempd.net

Al IN WRITING: ENHANCING CREATIVITY THROUG CANVA
(From Pen To Pixel)

by Fatma Kul | 50.Y1l Ortaokulu

Abstractld: 756

Submitted: 21/07/2025

Event: The European ICSE Science Factory Conference & 6th International STEM Education Conference
Topic: STEM Education

Keywords: artificial intelligence, eTwinning, creative writing

The world of creative writing is experiencing a transformative shift driven by the rapid advancement
of artificial intelligence (AIl). Traditionally a profoundly human pursuit—blending imagination,
emotion, and intellect—creative writing is now evolving into a dynamic collaboration between humans
and intelligent machines. The eTwinning project “From Pen To Pixel”, involving educators and students
from Tiirkiye, Italy, Romania, Croatia, Spain, Hungary, Slovakia, Poland, and Tunisia, explores this
emerging intersection. The project investigates how Al can enhance creativity, support writing
development, and open new pedagogical possibilities, while also addressing the challenges such
integration presents(Amato,2023).

As part of the project, participating students engaged in pre- and post-project surveys to assess their
perceptions and experiences. They collaborated across countries to co-create digital stories using Canva
Al, focusing on culturally significant themes such as cultural heritage, gender equity, and
environmental issues. These collaborative activities not only encouraged intercultural dialogue and
teamwork but also highlighted the potential of Al as a catalyst for creative expression and critical
thinking. This article delves into the educational implications of integrating Al in creative writing,

offering insights into its transformative impact on student engagement and learning outcomes.
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This workshop introduces EDUBRIDGE, a practical and innovative model designed to help teachers
implement interdisciplinary lesson planning through the integration of multiple subjects such as
science, mathematics, arts, and social studies. The EDUBRIDGE approach addresses one of the core
challenges in education today: the fragmentation of knowledge into siloed subjects, which limits students’
ability to relate what they learn to real-life problems. The workshop is structured as a 120-minute
interactive session, combining theoretical input with hands-on experience. Participants will be
introduced to Al-supported tools such as ChatGPT, Canva, and Curipod to design interdisciplinary
lessons. Through small-group activities, participants will co-create original lesson plans and receive
peer feedback. By the end of the session, educators will be equipped with practical tools and templates
to connect their subject matter with others, thereby fostering deeper learning, creativity, and real-

world relevance in their classrooms.
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Atobye aciklamasi:

Bu atdlye, yaratici ve erisilebilir bir tasarim platformu olan Canva'y1 kullanarak matematik, dijital hikaye
anlatimi1 ve yapay zekay1 birlestiren disiplinler aras1 bir 6gretim yaklasimi sunar. Dijital hikaye
anlatiminin metin, gorsel, ses ve teknolojiyi birlestirerek 6grencilerin katilimini, akademik basarisini ve
dijital okuryazarligini artirdigini vurgulayan son egitim arastirmalarina dayanmaktadir (Wu ve Chen,
2020; Emel ve Yalman, 2018). Ayrica, yapay zeka araglarinin bu siirece entegre edilmesi, kisisellestirilmis
0grenmeyi destekler, yaraticilig1 tesvik eder ve problem ¢ézme ve elestirel diisinme gibi Ust diizey

diistinme becerilerini gelistirir (Turgut ve Kisla, 2015; Ouyang ve Jiao, 2021).

Atolye, Nigde, Tirkiye'deki ortaokullarda uygulanan "Pi'nin Gizemli Diinyasi: Yapay Zeka ile
Sonsuzlukta Bir Yolculuk” baslikli bolgesel bir projeye dayanmaktadir. Proje, 2025 yilinda bolgede
"Egitimde lyi Uygulamalar" arasina secilmistir. Ogrencileri, yapay zeka destekli dijital hikaye anlatimi
yoluyla Pi'nin matematiksel kavramini kesfetmeye zorlayarak hem bilimsel meraki hem de yaratici
ifadeyi tesvik etti. Yarisma modeli, dijital iletisim, elestirel diisinme ve isbirlikci icerik olusturma
dahil olmak ilizere 21. ylizy1l yetkinlikleriyle uyumlu, kapsayici ve yenilikei bir 6grenme ortami yaratti
(Cetin ve Aktas, 2021; Coskun ve Giilleroglu, 2021).

Atolye sirasinda katilimcilar bu projenin yapisini kesfedecek, Canva ve yapay zeka tarafindan
olusturulan metni kullanarak dijital bir hikaye olusturma siirecini deneyimleyecek ve etkinligi kendi

O0gretim ortamlarinda tekrarlamak i¢in sinifa hazir bir sablon alacaklar.

Ders Ogrenme Kazanimlari

e Matematigi dijital hikaye anlatimi ile birlestirmeyi 6grenin.

e (Canva ve yapay zeka aracglarini egitimde yaratici bir sekilde kullanmay1 6grenin. Disiplinler

arasi bir aktiviteyi ilk elden deneyimleyin.

Katilimcilar, benzer bir yarismayi veya etkinligi kendi siniflarinda uygulamak i¢in hazir materyaller

kazanacaklar.
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Giris ve Teorik Altyapi (10 dakika)

Pratik demo: Canva ile Hikaye Olusturma (15 dakika). Katilmci etkinligi: Kendi
hikayenizi tasarlayin (25 dakika)

Paylasim ve tartisma (5 dk).

Yansima ve Uygulama Onerileri (5 dakika)

Kullanilan dijital araclar:
e (Canva (egitim siirimd, yapay zeka destekli)
e ChatGPT veya benzeri metin olusturma araglari (istege bagh).

e Canva'nin telifsiz gorsel kitapliklar:
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Kiiresel iklim degisikligi canli yasaminin dinamiklerini etkilemektedir. 21. ylizyilin ekolojik problemleri
arasinda okyanus ekosistemindeki biyocesitliligin kaybi, egitimde biitlinciil ve yenilikei yaklasimlarin
gerekliligini ortaya koymaktadir. Bu calisma, okyanuslardaki biyocesitliliin ve ekolojik dengenin
korunmasina yonelik farkindahigin artirilmasinda STEM (Science, Technology, Engineering,
Mathematics) temelli disiplinlerarasi dijital 6grenme uygulamalarinin roliinii incelemektedir. Proje
tabanli 6grenme yonteminin STEM ve dijital teknolojilerle entegre edilerek okyanuslarin ekolojik denge
tizerindeki kritik roli, iklim degisikligi, sularin kirliligi, asir1 avlanma gibi tehditlere karsi 6grencilerin
bilimsel, teknolojik ve yaratici diisinme becerilerini gelistirilmesi hedeflenmektedir. Calisma
kapsaminda lise diizeyindeki 68rencilerle uluslararasi proje uygulama etkinlikleri, yapay zeka destekli
analiz araclar ve is birlikli 6grenme modelleriyle entegre edilmektedir. Ogrenciler calismada yer aldiklari
siire boyunca biyocesitlilik kavramini somutlastirmis, cevresel etkileri analiz ederek yapay zeka destekli
¢o6ziim onerileri gelistirmistir. Ogrenciler, calismalar neticesinde okyanus tabanli veri okuma,
biyocesitlilik haritalama, sirdiiriilebilirlik senaryolar1 tasarlama ve dijital icerik iiretme gibi
uygulamalarla hem ¢evresel farkindalik kazanmakta hem de 21. yiizy1l becerilerini gelistirmektedir.
Boylelikle bu calisma, okyanus temelli STEM uygulamalarinin c¢evre egitimiyle nasil
biitlinlestirilebilecegini ve dijital pedagojik araclarla nasil etkili hale getirilebilecegini gostermesi
acisindan literatiire katki sunmaktadir. STEM uygulamalarinin okyanus ekosistemlerinin korunmasina
yonelik egitim icerikleriyle biitlinlestirilmesi, 06grencilerin hem bilimsel hem etik diizeyde
bilinclenmelerine katki sunmaktadir. Bu dogrultuda gelistirilen egitim icerikleri, 6grencilerin aktif
0grenme yoluyla hem bilgi liretmesini hem de kiiresel sorunlara duyarli ¢6ziim 6nerileri gelistirmesini
saglamaktadir. Bu gelisimi teknoloji, pedagoji ve alan tasarimi acisindan zenginlestiren yenilikci
siniflar, karmasik cevre konularina somut ve biitiinciil bir bakis acis1 kazandirmaktadir. FCL (Future
Classroom Lab) 6grenme alanlarinin sundugu etkinlik cesitliligi, okyanuslarin korunmasina yo6nelik
farkindalik olustururken; STEM becerilerinin gelisimini de biitlinctil bir yaklasimla desteklemektedir.
Ozellikle FCL gibi yenilikci 6grenme alanlarinda yapilan uygulamalar; sanal laboratuvarlar, yapay zeka
destekli simiilasyonlar, 3D modelleme ve web 2.0 araclar1 araciligiyla okyanus okuryazarligini
desteklemekte ve Ogrencilerin silrdiiriilebilirlik, iklim degisikligi ve ekolojik denge konularinda
derinlemesine diistinmelerine olanak tanimaktadir. Bu calismada elde edilen bulgular, egitimde yenilikci
yaklasimlarin ve disiplinleraras: dijital uygulamalarin, kiiresel cevre sorunlarina duyarl bireylerin

yetistirilmesinde etkili oldugunu gostermektedir.
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“Atiktan Sanata: Ekolojik Kukla Atolyesi”, UNESCO tarafindan Somut Olmayan Kiiltlirel Miras olarak taninan
geleneksel kukla sanatini, cevresel stirdiiriilebilirlik egitimi ve sosyal-duygusal 6grenme (SEL) ile birlestiren
disiplinlerarasi, STEM temelli bir egitim modelidir. Bu kiltiirel mirasi1 ¢agdas pedagojik yaklasimlarla
harmanlayan atdlye, katilimcilar arasinda hem yaraticiligi hem de ekolojik farkindaligi gelistirmeyi
amacglamaktadir. Scientix STEM Kesif Kampanyasi kapsaminda 2025 yilinda “Scientix Influencers Award”
odiliine layik goriilen bu model, 5.000'den fazla 68renciye ulasarak son derece etkili ve 6lceklenebilir bir
egitim girisimi oldugunu kanitlamistir. Atolye, geri doOniistiiriilebilir malzemeler kullanilarak
kisisellestirilmis kuklalarin tasarimiyla baslar. Katilimcilar, dogal ahsap artiklari, kumas, ip ve diger organik
malzemeleri kullanarak benzersiz kukla karakterleri yaratir. Tim malzemeler, yerel marangoz
diikkanlarindan ve endiistriyel tesislerden temiz atik olarak temin edilmektedir; bu da hem cevresel
stirdiiriilebilirligi hem de yerel kaynaklarin dolasimini desteklemektedir. Kukla yapim siireci, miihendislik
tasarim dongilisii etrafinda yapilandirilmistir. Katilimcilar, sorun tanimlama, malzeme se¢imi, prototip
olusturma ve islevsel degerlendirme gibi adimlar1 bagimsiz olarak gerceklestirirler. Bu siire¢c boyunca,
gorsel diisiinme, teknik tasarim, malzeme okuryazarligi ve cevreye duyarl zanaatkarlik gibi STEM temelli
yetkinlikler gelistirirler. Kukla yapiminin ardindan katilimcilar, karakter kimligini olusturmak icin
SCAMPER yontemini (Degistir, Birlestir, Uyarla, Degistir, Bagka bir amacla kullan, Ortadan kaldir, Tersine
cevir) uygular. Rehberli yaratici diisiinme sorulari, alternatif ¢éziimlerin ¢cok boyutlu olarak kesfedilmesine
ve kukla araciligiyla sosyal davranis modellemesine olanak tanir. Bu, isbirligine dayali yaratici drama
etkinliklerine yol acar. Katilimcilar, kiiciik gruplar halinde galisarak, ¢evresel bir uyanis veya donlisim
yasayan bir karakteri merkezine alan kisa bir sahnenin senaryosunu yazar ve sahnelemektedir. Bu
dramatizasyonlar, deneyimsel bir 68renme ortaminda empati, duygusal ifade, isbirligi ve etkili iletisimi
tesvik etmektedir. Kuklalar, giivenli ve yansitici bir sosyal-duygusal kesif saglayan ifade araglari olarak islev
gormektedir. Son asamada, katilimcilar bireysel ve grup halinde yansiticit degerlendirmeler yaparlar. Kukla
yapimi ve dramatik performans yoluyla edindikleri i¢cgoriilerini paylasirlar. Yapilandirilmis sorular, cevre
etigi, empati, yaraticilik ve elestirel problem ¢6zme gibi alanlarda daha derin disiinmeyi yonlendirir. Tim
stiireg, STEM, kiiltiirel miras ve sanatsal ifadeyi birlestiren biitiinsel bir pedagojik cerceveye dayanmaktadir.
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Atmosferimiz %78 azot (N2), %21 oksijen (02) ve %1 oraninda CO2, su buhari, argon ve metan gibi diger
gazlardan olusur (TUBITAK, Bilim Geng, 2015). Giines 15181 Diinya'ya ulastiktan sonra bir kismi
yansiyarak geldigi ortama geri doner. Atmosferde CO2, NO2 ve SO2 gazlarinin asir1 artmasiyla giines
15181nin biiyiik bir kismi Diinya atmosferine girerek CO2 ve NO2 gibi gazlar tarafindan tutulur ve
sicaklik artisina neden olur. Bu etkiye sera etkisi denir. Artan sicaklik, iklim degisikligi, buzullarin
erimesi, deniz seviyelerinin ylikselmesi ve ekolojik dengenin bozulmasi gibi sonuglara yol acar. Sera
etkisi, bir seradaki camin goériniir 15181 gecirmesine ancak termal radyasyonu emmesine ve bunun
sonucunda seranin icgindeki sicakligin artmasina benzer (Filonchyk, Peterson, Hurynovich ve He,
2024).

Gelismekte olan iilkelerde sanayilesmenin hizla artmasiyla birlikte fosil yakit kullanimi da artmis, dogal
cevreye zarar vermis ve hava kalitesinin diismesine yol a¢mistir (Eryer, A. 2025). Ayrica,
ormansizlasmanin yetersizligi de CO2 emilimini azaltmaktadir. Baska bir deyisle, iiretken
organizmalar (bitkiler, fitiplankton ve diger deniz ve okyanus organizmalari) fotosentez
yapmaktadir. Bitkiler fotosentez kaynagi olarak CO2'yi kullanarak atmosferdeki O2 miktarini artirmakta
ve sera etkisini azaltmaktadir. CO2 seviyelerindeki artisa katkida bulunan bir diger faktor de sera
etkisini tetikleyen fosil yakit kullanan kisisel araglarin artmasidir.

Bu etkinlik, CO2 gazinin sicaklik degisimleri lizerindeki etkisini inceleyecektir. Bir Erlenmeyer sisesi
kullanilarak gerceklestirilecek bu etkinlikte, dijital termometreler bir siseye normal hava, digerine CO2
(sirke + karbonat) ile yerlestirilecektir. Ardindan, bir aydinlatma armatiirii kullanilarak Erlenmeyer
sisesi, Erlenmeyer siselerinden esit uzaklikta olacak sekilde yerlestirilecek ve sicaklik Olciimleri

yapilacaktir. Bu aktivitede CO2 iceren sisede sicaklik artisinin daha fazla olmasi beklenmektedir.

| SE

International Centre for STEM Education



STEM=""

www.stempd.net

| SE

International Centre for STEM Education



STEM = P OERETMEN

www.stempd.net

Abstract Book

November 8-9, 2025

Ibn Haldun University
stanbul /Tiirkiye

e SE 2o

HACETTEPE Y
{ J
|e SE ([HACETTEPE N s\ HALDUN

International Centre for STEM Education



http://www.stempd.net/

