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Introduction

This symposium focuses on the implementation and analysis of equitable and
interactive mathematical modeling based on student-teacher-research partnerships. It
explores how modeling can empower students and teachers by inviting them to make
choices in their learning, while fostering an environment where they can create,
interpret, and reflect on new mathematical spaces. We bring together scholars,
teachers, and teacher educators in the USA and Turkiye to critically examine current
practices in equitable and interactive mathematical modeling, and to collaboratively
envision and propose strategies for implementing these approaches in ways that
promote social justice and inclusive learning.

Giris
Bu sempozyum, 6grenci-ogretmen-arastirmaci ortakliklarina dayal esitlikgi ve
etkilesimli matematiksel modellemenin uygulanmasi ve analizi Uzerine odaklanmaktadir.
Matematiksel modellemenin, 6grencilere ve 6gretmenlere kendi 6grenim sureglerinde
secim yapma firsati sunarak onlari guglendirebilecegini arastirirken, ayni zamanda
onlarin yeni matematiksel alanlar yaratabilecekleri, yorumlayabilecekleri ve bu alanlar
Uzerine dusUnebilecekleri bir ortamin olugsmasini tesvik etmektedir. ABD ve Turkiye'den
akademisyenleri, 6gretmenleri ve 6gretmen egitimcilerini bir araya getirerek, adil ve
etkilesimli matematiksel modelleme alanindaki mevcut uygulamalari elestirel bir sekilde
incelemeyi ve bu yaklasimlarin sosyal adalet ve kapsayici 6grenimi tesvik edecek
sekilde uygulanmasi igin stratejiler tasarlayip 6nermeyi amagliyoruz.
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Theme A: Teachers being authors of modeling action studies in
collaboration with students and researchers

Tema A: Ogretmenlerin, Ogrenciler ve Arastirmacilarla is Birligi
icinde Modelleme Eylem Calismalarinin Yazari Olmalari

STUDY 1: Engaging Math: Interactive Modeling for Deeper Learning

CALISMA 1: ligi Cekici Matematik: Daha Derin Ogrenme igin Etkilesimli
Modelleme
Authors: Magdalena McCreedy, Hyunyi Jung, Hong Zhang, EIMZ2 Partnership

Abstract: The goals of this work are to describe interactive mathematics activities in which
students engage in the classroom, discuss strategies for helping students bring their real-world
experiences into the math classroom, and explore mathematical concepts more deeply through
hands-on activities. This session introduces the strategies Ms. McCreedy used to teach these
lessons in her classroom. Specifically, she trusted that her students could solve open-ended
problems, provided time for them to explore real-world situations, gave them opportunities for
hands-on activities, and created a space for them to present their solutions, approaches, and
creations. Evidence from student interview data shows that students enjoyed and were excited by
the activities; they valued community engagement, collaboration with peers, and the autonomy

they had in making choices throughout the sessions.

Ozet: Bu calismanin amaclari, ogrencilerin smif i¢inde dahil olduklari etkilesimli matematik
etkinliklerini tanimlamak, 6grencilerin gercek diinya deneyimlerini matematik sinifina
tagimalarina yardimci olacak stratejileri tartismak ve uygulamali etkinlikler araciligiyla

matematiksel kavramlar1 daha derinlemesine kesfetmektir. Bu oturumda, Bayan McCreedy'nin
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bu dersleri smifinda 6gretmek i¢in kullandig: stratejiler tanitilmaktadir. Ozellikle, dgrencilerinin
acik uclu problemleri ¢ozebileceklerine glivenmis, onlarin gergek diinya durumlarini
kesfetmeleri i¢in zaman tannimis, uygulamali etkinlikler i¢in firsatlar sunmus ve ¢éziimlerini,
yaklasimlarini ve olusturduklarii sunabilecekleri bir alan olusturmustur. Ogrenci miilakat
verilerinden elde edilen kanitlar, 6grencilerin bu etkinliklerden keyif aldiklarini ve

heyecanlandiklarin1 gostermektedir; 6grenciler topluluk katilimini, akranlariyla is birligini ve

oturumlar boyunca se¢im yapma konusundaki 6zerkliklerini degerli bulmuslardir.
Acknowledgement: A prior work related to this study was presented at FCTM in 2024.

Link to the edited PPT slides
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STUDY 2: Mathematics in Action: Empowering Students for Community
Impact

CALISMA 2: Is Basinda Matematik: Ogrencileri Toplumsal Etki Igin
Guclendirme

Authors: Lesleigh Phillips, Zhang Hong, Enrique-Hernandez Zavaleta, Hyunyi Jung

Abstract: This study describes how a teacher and a research team engaged students in a series of
mathematical modeling activities, helping them become active participants in community-based
tasks. Ms. Phillips introduced a mathematical modeling module in which students developed
their own proposals, created scaled models, built the physical models, and prepared presentation
materials. Interview data reveal students’ enjoyment and excitement in participating in these
activities, their heightened awareness of contributing to their community, and their opportunities
to learn about modeling using a variety of mathematical concepts and skills. These learning
experiences influenced the students' engagement and learning as they built gardens for their

community members.

Ozet: Bu caligma, bir gretmenin ve arastirma ekibinin dgrencileri, topluma dayali gérevlerde
aktif katilimeilar olmalarina yardimci olan bir dizi matematiksel modelleme etkinligine nasil
dahil ettiklerini agiklamaktadir. Bayan Phillips, 6grencilerin kendi onerilerini gelistirdikleri,
Ol¢ceklendirilmis modeller olusturduklari, fiziksel modeller insa ettikleri ve sunum materyalleri
hazirladiklar1 bir matematiksel modelleme modiilii ile tanitmistir. Gorlisme verileri, 6grencilerin
bu etkinliklere katilmaktan keyif aldiklarin1 ve heyecanlandiklarini, topluma katkida bulunma
konusunda farkindaliklarinin arttigini ve ¢esitli matematiksel kavram ve becerileri kullanarak

modelleme 6grenme firsatlart bulduklarini ortaya koymaktadir. Bu 6grenme deneyimleri,
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ogrencilerin topluluk tiyeleri icin bahgeler insa ederken 6grenme siireglerini ve katilimlarini

olumlu yonde etkilemistir.
Acknowledgement: A prior work related to this study was presented at FCTM in 2024.

Link to the edited PPT slides
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Theme B: Teachers as Learners, Educators, and Agents of
Modeling Implementations

Tema B: Ogretmenler Ogrenen, Egitici ve Modelleme
Uygulamalarinin Aktorleri Olarak

STUDY 3: Teachers as Learners: Exploring Middle School Educators’
Reflections Through Equitable Mathematical Modeling Tasks

CALISMA 3: Ogrenen Olarak Ogretmenler: Ortaokul Egitmenlerinin Esitlikci
Matematiksel Modelleme Etkinlikleri Uzerindeki Yansimalarini Kesfetmek

Authors: Kayla Sutcliffe, Hyunyi Jung, Hong Zhang, Hongze Zhu, Mary Bratsch-Hines,
Chonika Coleman-King

Abstract: Incorporating sociopolitical issues into mathematical modeling tasks has garnered
recent support due to its capacity to empower students to critically engage with topics relevant to
their lives. We deemed these tasks equitable mathematical modeling tasks. Participating in
equitable mathematical modeling tasks provides students with avenues for cultivating critical
21st-century skills, such as collaboration, communication, critical thinking, and creativity, that
make way for the inclusion of equity. Thirteen middle school teacher participants attended a
three-day Professional Learning Community (PLC) in which they engaged in equitable
mathematical modeling tasks as both teachers and learners. The goal of our study was to explore
how teachers reflected on their solutions through presentations, using Gibbs’ reflective cycle as a
framework. Findings indicate that teacher reflections naturally shifted between stages, with
participants primarily using the description and action plan stages. This suggests that teachers
focused on articulating their actions and choices made during the tasks while simultaneously

making thoughtful plans to enhance the tasks for their students’ benefit. Findings from this study
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have important implications for future professional learning experiences for both practicing and
prospective teachers committed to implementing equitable mathematical modeling, ultimately

enhancing their ability to engage students in meaningful, real-world problem-solving and

fostering a more inclusive and equitable learning environment.

Ozet: Sosyopolitik konularin matematiksel modelleme etkinliklerine dahil edilmesi, 6grencilerin
hayatlariyla ilgili konularla elestirel bir sekilde ilgilenmelerini saglama kapasitesi nedeniyle son
zamanlarda destek gormektedir. Biz bu gorevleri esitlikci matematiksel modelleme etkinlikleri
olarak nitelendirdik. Esitlik¢i matematiksel modelleme etkinliklerine katilmak, 6grencilerin is
birligi, iletisim, elestirel diistinme ve yaraticilik gibi 21. yiizyilin kritik becerilerini
gelistirmelerine olanak tanimakta ve esitligin dahil edilmesini saglamaktadir. Calismamiza
katilan on {i¢ ortaokul gretmeni, ii¢ giinliik bir Profesyonel Ogrenme Toplulugu (POT)
programina katilmig ve burada hem 6gretmen hem de 6grenen/68renci olarak esitlikci
matematiksel modelleme etkinlikleri yapmislardir. Calismamizin amaci, 6gretmenlerin
cozlimlerini sunumlar araciligiyla nasil yansittiklarini Gibbs 'in yansitma dongiisii ¢ergevesini
kullanarak incelemektir. Bulgular, 6gretmenlerin yansimalarinin dogal olarak dongii asamalari
arasinda gegcis yaptigini ve katilimeilarin ¢ogunlukla tanimlama ve eylem plani asamalarini
kullandiklarim1 gostermektedir. Bu durum, 6gretmenlerin etkinlikler sirasinda gerceklestirdikleri
eylemleri ve se¢imlerini ifade etmeye odaklanirken ayni1 zamanda etkinlikleri 6grencilerinin
yararina gelistirmek i¢in dikkatli planlar yaptiklarini ortaya koymaktadir. Bu ¢alismadan elde
edilen bulgular, esitlik¢i matematiksel modellemeyi uygulamaya kararli hem deneyimli hem de
aday 6gretmenler i¢in gelecekteki profesyonel 6grenme deneyimleri agisindan 6nemli ¢ikarimlar

sunmaktadir. Bu durum, 6grencilerin anlamli ve gercek diinya problemlerini ¢6zmeye
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katilimlarini artirarak daha kapsayici ve esitlik¢i bir 6grenme ortamini tesvik etme yeteneklerini

gelistirecektir.

Acknowledgement: A prior work related to this study was presented at the UF COE

symposium.

Link to the edited PPT slides
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STUDY 4: Classroom Discourse Moves Analysis in Social Justice-oriented
Mathematical Modeling Context through the Systemic Functional
Linguistics Lens

CALISMA 4: Sosyal Adalet Odakli Matematiksel Modelleme Baglaminda
Sinif S8ylem Hareketlerinin Sistemik islevsel Dilbilim Merceginden Analizi

Authors: Hong Zhang, Hyunyi Jung, Kayla Suftcliffe, Hongze Zhu, Sangyeon Park

Abstract: Our study investigates how students and a teacher develop and respond to discourse
during a social justice mathematical modeling (SJMM) module implementation with middle
school students. Using the Systemic Functional Linguistics (SFL) informed discourse moves
framework, we analyzed 221 turns of dialogue from both the students and teacher during one
SJMM task. This framework’s detailed classifications offered insight into how participants
develop their reasoning and interact with each other’s contribution throughout the SIMM
module, thus making explicit and public how students develop their mathematical thinking and
social justice awareness, and how the teacher facilitates opportunities for enhanced student
engagement and deeper thinking. We contributed by extending the SFL informed discourse
structure analysis into the new context of SIMM tasks. We identified key factors influencing this
discourse, including the module’s design and the facilitator’s role in promoting diverse student

voices.

Ozet: Calismamiz, ortaokul 6grencileriyle gerceklestirilen bir sosyal adalet matematiksel
modelleme (SAMM) modiilii uygulamasi sirasinda 6grencilerin ve bir 6gretmenin sdylemi nasil
gelistirdigini ve buna nasil tepki verdigini incelemektedir. Sistemik Islevsel Dilbilim (SID) tabanli
sOylem hareketleri ¢ercevesini kullanarak, bir SAMM etkinligi sirasinda 6grenciler ve dgretmen

arasindaki 221 konusma sirasini analiz edilmistir. Bu ¢er¢evenin ayrintili siniflandirmalari,

11
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katilimcilarin SAMM modiilii boyunca akil yiirlitmelerini nasil gelistirdiklerine ve birbirlerinin

katkilariyla nasil etkilesimde bulunduklarina dair i¢goriiler sunmaktadir. Boylece, 6grencilerin
matematiksel diistinme ve sosyal adalet farkindaligini nasil gelistirdiklerini ve 6gretmenin,
ogrencilerin daha fazla katilimini ve derin diisiinmelerini tesvik etmek igin firsatlar1 nasil
kolaylastirdigini agik ve goriiniir hale getirilmistir. Calismamiz, SID tabanli séylem yapisi
analizini SAMM gorevlerinin yeni baglamina genisleterek katki saglamistir. Bu sdylemi
etkileyen kilit faktorler arasinda modiiliin tasarimi ve ¢esitli 6grenci seslerini tesvik etmedeki

kolaylastiricinin rolii yer almaktadir.

Link to the edited PPT slides
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Theme C: Students Engage in Collaboration and Critical Analysis
through Modeling

Tema C: Ogrencilerin, Modelleme Yoluyla isbirligi ve Elestirel
Analiz Yapmasi

STUDY 5: Mathematical Modeling of Financial Realities and Projections
with Real Data

CALISMA 5: Gergek Verilerle Finansal Gergekliklerin ve Projeksiyonlarin
Matematiksel Modellemesi

Authors: Sangyeon Park & EIM2 Partnership

Abstract: The goal of this mathematical modeling task is to engage students in applying
mathematics to real-life problems, with a focus on financial issues such as median household
income in Alachua County and Florida- regions closely connected to the students’ lives- as well
as housing price changes and college tuition costs over time. This task invites students to use
mathematical reasoning as a tool for analyzing, interpreting, and predicting societal challenges,
while simultaneously enhancing their mathematical proficiency. By incorporating concepts such
as inflation and historical data on income, housing, and tuitions costs, the task encourages
students to explore societal issues related to money, purchasing power, and broader financial
concepts. Participants in this session engage with the mathematical modeling task and discuss the
benefits of integrating similar tasks into their teaching, highlighting their advantages over
traditional mathematical exercises. This approach equips participants with strategies to address
real-world challenges, deepen students’ understanding, and enhance financial literacy. Evidence

from student interview data demonstrates that modeling tasks help students value collaboration

13
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and real-world problem-solving. Moreover, these tasks enable students to develop a personal

financial lens, empowering them to critically analyze and reflect on societal economic issues.

Ozet: Bu matematiksel modelleme etkinliginin amaci, dgrencilere gercek yasam problemlerine
matematigi uygulama becerisi kazandirmaktir. Etkinlik, 6grencilerin kendi hayatlariyla yakindan
baglantili olan Alachua County ve Florida’daki biir ailedeki ortalama geliri gibi finansal
sorunlara, zaman i¢inde konut fiyat degisimlerine ve {iniversite harg ticretlerine odaklanmaktadir.
Bu etkinlik, 6grencilere matematiksel akil yiiriitmeyi, toplumsal sorunlar1 analiz etmek,
yorumlamak ve tahmin etmek icin bir arag olarak kullanmalarini tegvik ederken, ayn1 zamanda
matematiksel yeterliliklerini artirmalarini saglamaktadir. Enflasyon gibi kavramlar1 ve gelir,
konut ve harg iicretleri iizerine tarihsel verileri igeren bu etkinlik, 6§rencilere para, satin alma
giicii ve daha genis finansal kavramlarla ilgili toplumsal meseleleri kesfetme firsati sunmaktadir.
Bu oturumda yer alan katilimcilar, matematiksel modelleme etkinligine katilir ve benzer
etkinliklerin 6gretime entegrasyonunun faydalarini tartisir; bunlarin geleneksel matematiksel
egzersizlere kiyasla sagladigi avantajlar1 vurgulayabilirler. Bu yaklagim, katilimcilara gergek
diinya sorunlariyla basa ¢ikma, 6grencilerin anlayisini derinlestirme ve finansal okuryazarligi
artirma stratejileri kazandirrmaktadir. Ogrenci goriisme verilerinden elde edilen kanitlar,
modelleme etkinliklerinin 6grencilere igbirligini ve gercek diinya problemleri ¢6zmeyi degerli
kildigin1 gostermektedir. Ayrica, bu etkinlikler, 6grencilere kisisel bir finansal bakis acis1
gelistirme firsat1 sunarak, toplumsal ekonomik meseleleri elestirel bir sekilde analiz etmelerini ve

tizerinde diistinmelerini saglamaktadir.

Notes: A prior work related to this study was presented at FCTM in 2024.

14
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STUDY 6: Mathematical Engagement and Perception through Modeling:
Extending Beyond the Classroom

CALISMA 6: Modelleme Yoluyla Matematiksel Katilim ve Algi: Sinifin
Disina Uzanmak

Authors: Hongze (Devon) Zhu, Hyunyi Jung, Magdalena McCreedy & EIM2 Partnership

Abstract: This study investigates how students perceive and engage with mathematical
modeling in real-world contexts. Analysis of interviews from 21 seventh-grade students revealed
four key themes: Collaboration, Real-World Connections, Reflective Thinking, and Affective
Responses. Students demonstrated strong engagement when applying mathematics to community
projects like wheelchair ramp design and homeless shelter planning. The findings show students
transitioned from viewing mathematics as abstract to recognizing it as a practical tool for
community improvement. Interview data indicates students particularly valued the combination
of hands-on modeling activities, collaborative problem-solving, and the opportunity to address
real community needs through projects requiring budgeting, scaling, and design skills. These
results highlight how mathematical modeling can effectively bridge classroom learning with

meaningful real-world applications.

Ozet: Bu ¢alisma, dgrencilerin gergek diinya baglamlarinda matematiksel modellemeyi nasil
algiladiklarini ve nasil etkilesimde bulunduklarini incelemektedir. 21 yedinci sinif 6grencisinden
alinan goriismelerin analizi dort ana temayi ortaya koymustur: Isbirligi, Ger¢ek Diinya
Baglantilar1, Yansitic1 Diisiinme ve Duygusal Tepkiler. Ogrenciler, tekerlekli sandalye rampasi

tasarimi ve evsizler barinagi planlamasi gibi topluluk projelerine matematik uygularken giiclii bir
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katilim sergilemislerdir. Bulgular, 6grencilerin matematigi soyut bir kavram olarak gérmekten,
onu bir toplulugun iyilestirilmesi i¢in pratik bir ara¢ olarak tanimaya dogru bir geg¢is yaptiklarin
gostermektedir. Gorlisme verileri, 6grencilerin 6zellikle uygulamali modelleme aktivitelerinin,
isbirlik¢i problem ¢dzmenin ve biitgeleme, 6lcekleme ve tasarim becerilerini gerektiren projeler
araciligiyla gergek topluluk ihtiyaglarini ele alma firsatlarinin kombinasyonunu degerli

bulduklarini ortaya koymaktadir. Bu sonuglar, matematiksel modellemenin, sinif i¢i 6grenmeyi

anlaml ger¢ek diinya uygulamalariyla nasil etkili bir sekilde baglayabilecegini vurgulamaktadir.

Notes: A prior work related to this study was presented at FCTM in 2024.

Link to the edited PPT slides
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Theme D: Shaping Future Educators in Tarkiye: Modeling as a
Tool for Teacher Collaboration and Research

Tema D: Tarkiye'de Gelecegin Egitimcilerini Sekillendirmek:
Ogretmen Is Birligi ve Arastirma icin Bir Arac Olarak Modelleme

STUDY 7: Commentary and Reflections on Symposium Discussions:
Insights and Key Inferences

CALISMA 7: Sempozyum Tartismalari Uzerine Yorum ve Degerlendirmeler:
icgériler ve Temel Cikarimlar

Authors: Senanur Izci, Fatma Zehra Aktay, Eylil Anul

Abstract: In this review, we reflect on the abstracts and contents presented at the symposium and
synthesize the studies discussed. We found that a productive classroom environment fosters
active student and teacher participation, sustained engagement with the lesson, and the free
sharing of ideas. We also noticed that interactive and hands-on math activities make mathematics
more meaningful and enjoyable for learners. Teaching mathematics through real-life experiences
engages learners and enhances their social awareness. Mathematical modeling connected to
social justice issues encourages learners to reflect on their learning from sociological
perspectives. Integrating diverse problem-solving options ensures that all learners, regardless of
background, are included and engaged. These experiences emphasize the importance of
addressing systemic educational challenges through mathematical modeling. When challenges

are widespread, it calls for a reevaluation of the education system in terms of equity and fairness.

Ozet: Bu incelemede, sempozyumda sunulan ézetler ve icerikler iizerine diisiinerek tartisilan

caligmalari sentezledik. Etkili bir sinif ortaminin, 6grencilerin aktif katilimini, derse olan
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ilgilerinin siirdiiriilmesini ve fikirlerini 6zgiirce paylasmalarini tesvik ettigini gordiik. Ayrica,
keyifli hale getirdigini fark ettik. Matematigin ger¢ek yasam deneyimleriyle 6gretilmesi,
ogrencilerin katilimini arttirdigini ve sosyal farkindaliklarini gelistirdigini kesfettik. Sosyal
adalet konulariyla baglantili matematiksel modelleme, 6grencilerin 6grenmelerini sosyolojik
perspektiflerden degerlendirmelerine tesvik etmektedir. Cesitli problem ¢6zme se¢eneklerinin
entegrasyonu, Onbilgileri ne olursa olsun tiim 6grencilerin siirece dahil olmasini ve ilgilenmesini
saglamaktadir. Bu deneyimler, matematiksel modelleme yoluyla sistemik egitim zorluklarinin ele

alimmasinin 6nemini vurgulamaktadir. Zorluklar ortaya ¢iktiginda, egitim sisteminin esitlik ve

adalet acisindan yeniden degerlendirilmesi gerektigini géstermektedir.

Link to the edited PPT slides
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STUDY 8: Environmental Modeling Activities for Diverse Students for
Different Grades

CALISMA 8: Farkli Sinif Seviyelerindeki Cesitli Ogrenciler icin Cevresel
Modelleme Etkinlikleri

Authors: Ikra Ozdemir, Irem Yuksel, Kardelen Kaya

Abstract: The aim of this study is to develop mathematical modeling activities for students at
various grade levels (I1st—12th grades). One of the fundamental objectives of mathematics
education is to enable students to acquire the skills needed to solve real-life problems they
encounter and to relate mathematics to real life and other disciplines. In this context,
mathematical modeling holds an important place in addressing real-world contexts within
mathematics lessons. Mathematical modeling is a process that involves expressing real-life
situations, whether directly or indirectly related to mathematics, using mathematical language
and solving problems requiring solutions. This process not only allows students to enhance their
mathematical thinking skills but also enables them to use mathematics in a meaningful way.
Additionally, it provides a cost-effective way to model and solve real-world problems. The
chosen themes for the prepared activities are environmental conservation and traffic. These
themes aim to foster positive attitudes toward nature in students and help them develop solutions
to the problems they encounter in their daily lives.

Ozet: Bu ¢alismanin amaci farkli sinif seviyelerinde (1-12. Smif) bulunan &grencilere yonelik
olarak matematiksel modelleme etkinlikleri olusturmaktir. Matematik 6gretiminin temel
hedeflerinden biri, 68rencilerin karsilastiklar1 giinliikk hayat problemlerini ¢6zebilme becerisi
kazanmalar1 ve matematigi gercek yasamla ve diger disiplinlerle iligkilendirebilmeleridir. Bu

baglamda, matematik derslerinde ger¢ek yasam baglamlarinin ele alinmasinda matematiksel
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modelleme 6nemli bir yer tutmaktadir. Matematiksel modelleme, matematikle dogrudan ya da
dolayli olarak iliskili olan giinliikk yasam durumlarin1 matematiksel bir dille ifade etme ve bir
¢Oziime ihtiya¢c duyulan problemleri ¢6zmeye yonelik bir siirectir. Bu siire¢, 6grencilerin hem
matematiksel diisiinme becerilerini gelistirmelerine hem de matematigi anlamlhi bir sekilde
kullanmalarina olanak tanimaktadir. Ayni zamanda gercek hayat problemlerini yiiksek
maliyetlere gerek duymadan modelleyerek ¢ozebilmeyi saglamaktadir. Hazirlanan etkinliklerin
temalar1 olarak dogay1 koruma ve trafik konular1 belirlenmistir. Bu sayede dgrencilerin dogaya
kars1 olumlu tutum gelistirmeleri ve giinlilk yasamda karsilastiklar1 problem durumlaria ¢éziim

getirmeleri planlanmaktadir.

Link to the edited PPT slides
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STUDY 9: How can we use transformation geometry with artificial
intelligence tools in the restoration of a historical building?

CALISMA 9: Tarihi bir binanin restorasyonunda donusum geometrisini
yapay zeka araclariyla nasil kullanabiliriz?

Authors: Ceyda Nur Demirtas , Ahmet Fatih Glingor, Ebru Kilig

Abstract: In this study, it is aimed for students to learn to use artificial intelligence tools while
performing mathematical modeling for the restoration process of a historical building. It is
expected that they will benefit from artificial intelligence tools in terms of transformation
geometry, which will save us time and effort. The restoration of a historical building is a
complex process where disciplines such as engineering, architecture and art history come
together. In this context, artificial intelligence and mathematical modeling techniques play a
critical role in reducing uncertainties in the process, ensuring optimization and keeping costs
under control. First, they are expected to complete the ornamental image given in the quarter to
the circle, then they are expected to cover the external surface of the building using reflection
and translation movements with this shape. The shapes to be used can be different, provided that
they are suitable for the building decoration. For example, tile patterns in a mosque, mosaics in a
church. Of course, since the sizes and costs of each tile and mosaic will be different, more than
one option will emerge. If the labor cost and time constraint are also considered, an optimization
problem will occur. This content is for the middle school level, but the tasks or variables can be

simplified and complicated to make them suitable for different levels.

Ozet: Bu galismada, 6grencilerin tarihi bir binanin restorasyon siireci i¢in matematiksel

modelleme yaparken yapay zeka araglarii kullanmay1 6grenmeleri amaglanmaktadir. Yapay
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zeka araclarinin doniisiim geometrisi acisindan faydali olacagi ve bize zaman ve emek tasarrufu
saglayacagi beklenmektedir. Tarihi bir binanin restorasyonu, miihendislik, mimarlik ve sanat
tarihi gibi disiplinlerin bir araya geldigi karmasik bir siirectir. Bu baglamda, yapay zeka ve
matematiksel modelleme teknikleri, stiregteki belirsizlikleri azaltmada, optimizasyonu saglamada
ve maliyetleri kontrol altinda tutmada kritik bir rol oynar. ilk olarak, dgrencilerden geyrek
daireye verilen siisleme goriintiisiinii tamamlamalar1 beklenir; ardindan, bu sekli kullanarak
yansima ve 6teleme hareketleriyle binanin dis yiizeyini kaplamalar1 istenir. Kullanilacak sekiller,
bina siislemesine uygun olmak kaydiyla farkli olabilir. Ornegin, bir camideki ¢ini desenleri, bir
kilisedeki mozaikler gibi. Elbette, her ¢ini ve mozaigin boyutlar1 ve maliyetleri farkli olacagi i¢in
birden fazla segenek ortaya ¢ikacaktir. Iscilik maliyeti ve zaman kisit1 da dikkate alinirsa bir
optimizasyon problemi olusacaktir. Bu igerik ortaokul seviyesine yoneliktir; ancak gorevler veya

degiskenler, farkli seviyelere uygun hale getirmek i¢in sadelestirilebilir ya da

karmasiklastirilabilir.

Link to the edited PPT slides
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STUDY 10: Developing a Rubric for Evaluating Student Actions in
Technology-Integrated Mathematical Modeling Tasks

CALISMA 10: Teknoloji Entegreli Matematiksel Modelleme Etkinliklerinde
Ogrenci Eylemlerini Degerlendirmek igin Bir Rubrik Gelistirme

Authors: Ayse Betul Akbulut, Beste Selin Koca, Elif Mutlu

Abstract: In recent years, mathematical modeling has become a significant focus in mathematics
education, particularly in studies involving technology integration. These studies often require
evaluating student actions and providing feedback during modeling activities. However, because
this is a relatively new area of research, there appears to be no established rubric for assessing
student actions in mathematical modeling tasks that incorporate technology. To address this gap,
this study aims to develop a rubric for evaluating student actions in mathematical modeling
activities that require technology-based solutions. The proposed rubric is expected to contribute
to the field by facilitating feedback for students, assessing their technology usage skills, and
identifying areas where students may need improvement.

Ozet: Matematiksel modelleme son yillarda matematik egitiminde yogun olarak calisilan bir
alan olarak ortaya ¢ikmistir. Son yillarda matematik egitiminde matematiksel modelleme agirlikli
olarak teknoloji entegrasyonu ile calisilmaktadir. Teknoloji entegrasyonu igceren matematiksel
modelleme caligmalar1 geri bildirim noktasinda 6grenci eylemlerinin degerlendirilmesini
gerektirmektedir. Yeni ¢alisilan bir alan olmasi nedeniyle teknoloji kullanimi gerektiren
matematiksel modelleme etkinliklerinde Ogrenci eylemlerini degerlendirecek bir 6lgme ve
degerlendirme rubriginin olmadigr diisliniilmektedir. Bu goriisten hareketle bu c¢alismada
teknoloji  kullanarak ¢6zlim gerektiren matematiksel modelleme etkinliklerinde 6grenci

eylemlerini degerlendirmeye yonelik bir dereceli puanlama anahtar1 sunulmasi amaglanmistir.
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Gelistirilecek rubrigin teknoloji entegrasyonu iceren matematiksel modelleme gorevlerinde
ogrencilere geri bildirim verme, O6grencilerin teknoloji kullanim yeterliliklerini belirleme ve

ogrencilerdeki eksiklikleri tespit etme agisindan katki saglayacag diisiiniilmektedir.

Link to the edited document
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