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Abstract

Key Words

Artificial intelligence is one of the subjects that has garnered much attention
in the sphere of education globally due to recent technological advancements.
Acrtificial intelligence can be used in many educational disciplines, such as
learning and teaching mathematics. Artificial intelligence can make various
contributions to mathematics teaching for teachers and students. In this
context, the study aims to provide a general overview of the use of artificial
intelligence in mathematics teaching and to make inferences for educational
practices by discussing this subject. The study is a compilation in the form of
a literature review. As a result of the research, it has been seen that artificial
intelligence contributes to mathematics teaching by providing students with
personalized support and the opportunity to cope with the problems
encountered, providing students with instant responses and enabling
formative assessment practices, providing educators with data for decisions
that will provide valuable information about student learning behaviors and
the effectiveness of teaching, and developing students' affective
characteristics. Additionally, it has been concluded that artificial intelligence-
based calculation applications, artificial intelligence-based drawing
applications, intelligent teaching systems, assistants, and artificial
intelligence-supported games, exercises, and assessment applications are
used in mathematics teaching.
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Introduction

Technological advancements in our digital environment have impacted human life. Due to these
advancements, many new tools and equipment have started to be employed in many aspects of life. One
of these tools is artificial intelligence tools. Artificial intelligence is seen as one of the most critical
technologies in the world today (Kobilov et al., 2021). Artificial intelligence, imitating human
intelligence and behavior, is spreading rapidly daily and professionally. Artificial intelligence tools
attract significant attention in many areas, such as education, medicine, art, social, economic, military,
law, politics, and agriculture. This study discusses using artificial intelligence in education, specifically
in mathematics teaching.

1. Artificial Intelligence

Intelligence is known as the totality of human abilities and skills such as thinking, reasoning,
learning, visualizing concepts and objects in mind, perceiving objective facts, judging, drawing
conclusions, controlling the body, perceiving emotions correctly, evaluating them, and inventing (TDK
[in English the Turkish Language Association], 2022a). On the other hand, unlike natural intelligence,
artificial intelligence is expressed as intelligence created by software (Padmaja et al., 2022). There are
many definitions in the literature on artificial intelligence. The Turkish Language Association defines
artificial intelligence as "the ability of a computer, a robot under computer control, or a programmable
device to exhibit functions similar to humans, such as perception, learning, reasoning, decision-making,
problem-solving, communication, etc." (TDK, 2022b). Additionally, in the literature, definitions such
as "the ability of a computer or a computer-controlled machine to perform tasks related to higher mental
processes such as reasoning, inferring, generalizing, and learning from past experiences, which are
generally assumed to be human-specific qualities” (Nabiyev, 2021: p. 27); "the ability to perform mental
processes that humans or some living things have, such as decision-making, inferring, generalizing,
learning, and benefiting from experiences, using computers, software, and integrated chips" (Elmas,
2021: p. 26) and "the general name given to computer-controlled technology for the realization of
human-specific behaviors such as feeling, thinking, decision-making, reasoning, learning, etc., created
with completely artificial tools without the use of any living organism and capable of exhibiting human-
like behaviors and movements" (Nabiyev & Eriimit, 2022: p. 2) are encountered for artificial
intelligence. As can be seen, all definitions of artificial intelligence emphasize the ability of
technological tools to perform human-specific behaviors or mental processes.

Although artificial intelligence tools are described with human characteristics, whether these
tools are as good as human intelligence and their effects on humans have been debated. Researchers
may comment that artificial intelligence will be behind or ahead of human intelligence or that artificial
intelligence will harm or support human life. Although the debates continue, many groups believe that
artificial intelligence tools will positively contribute to humans. For example, scientific studies indicate
that artificial intelligence's ability to process data quickly and accurately allows for more conscious and
intelligent decisions (llham et al., 2024).

When we look at the journey of artificial intelligence in history, it is noticeable that the ideas
and inventions that paved the way for artificial intelligence date back centuries. For example, it is stated
that the first conceptualization of artificial intelligence was made by Ramon Llull in 1308, and that
Ramon Llull produced a paper disk in the form of a mechanism called "Ars Magna". It is stated that this
mechanism was produced to assist the human mind in the decision-making process and is considered
one of the first studies in the field of artificial intelligence as an automatic decision-support system
(Ertimit et al., 2022). On the other hand, it is known that the term artificial intelligence was first used by
John McCarthy, Marvin Minsky, Nathaniel Rochester, and Claude Shannon at the Dartmouth
conference held in New Hampshire in the summer of 1956 (Eriimit et al., 2022; Oliveira & Figueiredo,
2024). It is stated that artificial intelligence was accepted as a new field of study at the same conference
(Ertimit et al., 2022). There have been many developments in artificial intelligence in recent years.
Especially in recent years, with the proliferation of digital tools, many hardware, and software that
appeal to various fields within the scope of artificial intelligence have been produced.
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2. The Use of Artificial Intelligence in Education

One of the areas where artificial intelligence technology attracts the most attention is education.
Students and teachers frequently use artificial intelligence in formal and informal learning environments.
Artificial intelligence is increasingly important in educational practices in our country. Additionally,
many countries worldwide now include artificial intelligence in their future visions and curricula.

It is emphasized that integrating artificial intelligence with education will create new
opportunities to increase the quality of teaching and learning (Bakti et al., 2023). It is stated that the
general purpose of using artificial intelligence technologies in education is to support learning, offer
new learning environments, and contribute to the quality and qualification of education by making it the
most efficient, as in other technologies. Additionally, it is stated that one of the purposes of these
technologies is to ensure that students learn the logic of artificial intelligence technologies, how to design
them, and how to use them to create knowledge and experience for the future processes of their learning
experiences, and another purpose is to try to understand how the learning behavior specific to humans
occurs and to provide this feature to machines (Korucu and Biger, 2022). Today, this technology can be
integrated into the teaching of many disciplines.

3. The Use of Artificial Intelligence in Mathematics Instruction

Artificial intelligence technology can be frequently used in mathematics teaching practices at
many levels. Students have individual differences. Dealing with each student individually and
responding to their different learning styles and experiences can require much time and effort. At this
point, artificial intelligence technologies can address the learning needs of each student in the
mathematics teaching-learning processes. The advancement of artificial intelligence technology offers
the opportunity to diagnose individual students' learning problems and cope with the problems
encountered by providing personalized support to maximize their learning performance in mathematics
lessons (Hwang and Tu, 2021).

On the other hand, one of the positive aspects of artificial intelligence is that learning tools
provide instant responses to students and enable formative assessment practices. Real-time feedback
mechanisms and formative assessment practices encourage metacognitive skills and self-regulation by
allowing students to actively participate in their learning journey (Luzano, 2024).

It is also noted that artificial intelligence technologies contribute to mathematics teachers (Park,
2020). Data-based decision-making facilitated by artificial intelligence analytics can encourage
continuous improvement and innovation in mathematics education by providing educators with valuable
information about student learning behaviors and the effectiveness of teaching (Luzano, 2024). Thanks
to the data from artificial intelligence tools, teachers can quickly obtain detailed information about
whether their students have achieved their mathematics learning goals and progress in mathematics
learning and teaching.

Additionally, artificial intelligence applications can support students who struggle with learning
mathematics. Studies are being carried out worldwide to diagnose or treat dyscalculia using machine
learning algorithms in mathematics learning-teaching processes (Dhingra et al., 2021; Giri et al., 2020;
Hewapathirana et al., 2021).

In general, scientific research supports the contributions of artificial intelligence to students'
cognitive fields in mathematics learning and teaching processes. For example, Hwang (2022) examined
the general effect size of 30 different independent studies in his scientific research and revealed that
using artificial intelligence positively and significantly affects the mathematics achievement of primary
school students.

Additionally, scientific studies emphasize that using artificial intelligence in mathematics
learning and teaching improves students' affective characteristics (Park, 2020). Students' use of artificial
intelligence technology-supported tools can positively affect their interest, desire, and attitude toward
mathematics lessons. A study conducted by Inoferio et al. (2024) found that artificial intelligence
applications increase students' self-confidence in learning mathematics and alleviate their anxiety.
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4. Artificial Intelligence-Supported Tools that Can Be Used in Teaching Mathematics

Artificial intelligence tools that can be used in teaching mathematics include artificial
intelligence-based calculation applications, artificial intelligence-based drawing applications, intelligent
teaching systems, assistants, and other artificial intelligence-supported digital applications (Mondal et
al., 2019; Ongdz, 2022; Vaerenbergh and Pérez-Suay, 2021).

4.1.Artificial Intelligence-Based Computing Applications

Applications that assist in calculations, such as Photomath, Mathway, Microsoft Math Solver,
and Socratic by Google and Symbolab, are known as artificial intelligence-based calculation
applications (Booc et al., 2023; Capinding, 2023; Vaerenbergh and Pérez-Suay, 2021). These
applications can solve mathematical operations, problems, or equations by perceiving the image or text.
The most significant advantage of such applications is that they can show the solution steps in detail.
On the other hand, there are also discussions that these applications accustom students to laziness.
Therefore, using such applications for reinforcement and complementary purposes in certain sections of
the mathematics learning process can be recommended.

4.2, Artificial Intelligence-Based Drawing Applications

Mathematics is a field in which shapes and geometric concepts also have an essential place.
Acrtificial intelligence-supported drawing programs can be developed to teach and learn how to draw
geometric shapes and equations. Digital tools can perceive information about shapes and draw shapes
related to them. For example, these applications can display the shape given the location information in
the coordinate system on the screen. On the other hand, some artificial intelligence-supported
applications can perceive ready-drawn shapes and present information about them. Some applications
can also compare the drawn ones with the correct drawings and give feedback about the wrong places
or suggest estimated visuals for the drawings. Thanks to such applications, students can reinforce with
drawings of geometric shapes, and teachers support teaching. In their research, Kanvaria and Suraj
(2024) found that using artificial intelligence-based automatic drawing programs in teaching
mathematics significantly increased the academic success of middle school students.

4.3. Intelligent Tutoring Systems

Intelligent tutoring systems are also known as innovative tutoring systems. They are among the
most well-known artificial intelligence tools in mathematics learning-teaching processes. These systems
are artificial intelligence-based computer programs that can imitate and perform the tasks of a human
educator (Adelana and Akinyemi, 2021). In other words, these systems are pedagogical computer
programs that know who they are teaching, what they are teaching, and how they should teach (Akpinar,
1999). The basic logical architecture of the intelligent tutoring system generally consists of three basic
modules: student, teacher, and knowledge (Chen, 2022). In the intelligent tutoring system, the student
is personally guided according to their situation in that subject, and feedback is given to the student
about what they have done.

4.4, Assistants

Voice or written assistants such as ChatGPT, Google Assistant, and Bard can be listed among
the Al-supported assistant tools. With the widespread use of assistant tools for general use, these tools
have also begun to be used in the mathematics learning-teaching processes. These tools can help users
or students answer mathematical questions (Govender, 2023; Remoto, 2024). It is stated that these tools
serve as a “guide” and “math friend” with step-by-step explanations and personalized help (Inoferio et
al., 2024). On the other hand, the sources of information provided by assistants produced for general use
may not be reliable. Therefore, it is recommended that assistants developed explicitly for the course and
whose source of information is reliable be used to be more helpful.

4.5. Other Digital Applications Powered by Artificial Intelligence

Other Al-supported applications that can be used in mathematics learning-teaching processes
include applications developed for games, exercises, and assessments. For example, platforms such as
Prodigy and Mathletics can help create interactive, game-like experiences by making mathematics fun
and interesting using artificial intelligence (Al) algorithms (Soshal, 2023).
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Additionally, artificial intelligence-supported tools for teaching every discipline and
mathematics have been developed recently. Examples include digital or robot teachers, intelligent toys,
teacher assistant tools, interactive digital books, simulation applications, and museum assistant tools.

5. Conclusion

Artificial intelligence techniques have recently gained popularity in all areas of education,
including applications for teaching mathematics. Artificial intelligence is the ability of technological
tools to perform human-specific behaviors or mental processes. The contributions of artificial
intelligence in mathematics teaching can be listed as providing personalized support and the opportunity
to cope with the problems encountered, providing students with instant responses and enabling formative
assessment applications, and providing educators with data for decisions that will provide valuable
information about student learning behaviors and the effectiveness of teaching, and developing students'
affective characteristics. Additionally, artificial intelligence-based calculation applications, artificial
intelligence-based drawing applications, intelligent teaching systems, assistants, and artificial
intelligence-supported games, exercises, and assessment applications can be given as examples of
artificial intelligence tools that can be used in mathematics teaching. On the other hand, it should be
remembered that artificial intelligence tools cannot completely replace teachers. They should be used in
a supportive and complementary way for teaching.

Additionally, new artificial intelligence tools are being produced for mathematics education
daily. It is only sometimes possible to keep up with their speed. Studies can be recommended to benefit
education stakeholders from newly developed applications. For example, information can be provided
about introducing reliable artificial intelligence tools that experts have tested.
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Oz

Anahtar Kelimeler

Son yillarda yasanan teknolojik gelismeler ile birlikte diinya c¢apinda egitim
alaninda biiyiik ilgi goren konulardan biri yapay zekd olmustur. Yapay zeka,
egitimin bir¢ok disiplininde oldugu gibi matematik dgrenme ogretme siireglerinde
de kullanilabilmektedir. Matematik O6gretiminde yapay zek&nin 6gretmen ve
ogrenciye ¢esitli katkilar1 bulunabilmektedir. Bu baglamda calismanin amaci,
matematik 6gretiminde yapay zeka kullanimina genel bir bakis sunmak ve bu
konuyu tartigarak egitim uygulamalarina yonelik ¢ikarimlarda bulunmaktir.
Caligma literatiir taramasi seklinde derleme tiiriindedir. Arastirma sonucunda,
yapay zekanin matematik Ogretiminde; Ogrencilere kigisellestirilmis destek
saglayarak karsilasilan problemlerle bas etme firsati sunmasi, 6grencilere aninda
yanit vermesi ile bigimlendirici degerlendirme uygulamalarina olanak saglamasi,
egitimcilere 6grenci 6grenme davraniglari ile 6gretimin etkinligi hakkinda degerli
bilgiler verecek kararlar i¢in veriler sunmasi ve d6grencilerin duyussal 6zelliklerini
gelistirmesi gibi katkilar1 oldugu goriilmiistiir. Ayrica matematik dgretiminde
yapay zeka tabanli hesaplama uygulamalari, yapay zeka tabanli ¢izim
uygulamalari, zeki 6gretim sistemleri, asistanlar ve yapay zekad destekli oyun,
alisirma ve degerlendirme uygulamalar1 gibi yapay zekd destekli araglarin
kullaniminin oldugu sonucuna ulagilmustir.
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Giris

Dijitallesen diinyamizda yasanan teknolojik gelismeler insan yasamini etkilemistir. Yasanan
gelismeler ile birlikte birgok yeni ara¢ gerec hayatin gesitli alanlarinda kullanilmaya baslanmistir. Bu
araglardan biri de yapay zeka araglaridir. Yapay zeka giiniimiizde diinyanin en 6nemli teknolojilerinden
biri olarak gériilmektedir (Kobilov ve digerleri, 2021). Insan zekas: ile davramlarimin taklidi olarak
bilinen yapay zeka, giinliik ve mesleki hayatta hizlica yayillmaktadir. Yapay zeka araglan egitim, tip,
sanat, sosyal, ekonomi, askeri, hukuk, siyasi ve tarim gibi bir¢ok alanda biiyiik ilgi gérmektedir. Bu
calismada yapay zekanin egitimde ve 6zelde de matematik dgretiminde kullanimi ele alinmustir.

1. Yapay Zeka

Zeka, insanin disiinme, akil yiriitme, Ogrenme, kavramlart ve nesneleri zihinde
canlandirabilme, objektif gercekleri algilama, yargilama, sonu¢ ¢ikarma, bedeni kontrol edebilme,
duygular1 dogru algilayabilme, degerlendirebilme, icat edebilme gibi yeteneklerinin ve becerilerinin
tamami olarak bilinmektedir (TDK, 2022a). Yapay zeka ise dogal zekanin aksine yazilimlarin ortaya
¢ikardig1 bir zeka olarak ifade edilmektedir (Padmaja ve digerleri, 2022). Yapay zeka iizerine literatiirde
bircok tanim yapildigr goriilmektedir. Tiirk Dil Kurumu yapay zekay1 “Bir bilgisayarin, bilgisayar
kontroliindeki bir robotun veya programlanabilir bir aygitin insana benzer bicimde algilama, 6grenme,
fikir yiiriitme, karar verme, sorun ¢ozme, iletisim kurma vb. islevleri sergileyebilme yetenegi” (TDK,
2022b) olarak tanmimlamaktadir. Ayrica literatiirde yapay zekdya yonelik, “Bir bilgisayarmn ya da
bilgisayar denetimli bir makinenin, genellikle insana 6zgii nitelikler oldugu varsayilan akil yiiriitme,
anlam ¢ikartma, genelleme ve gegmis deneyimlerden 6grenme gibi yiiksek zihinsel siireglere iligkin
gorevleri yerine getirme yetenegi” (Nabiyev, 2021: s. 27); “Karar verme, anlam ¢ikartma, genelleme,
O0grenme ve deneyimlerden yararlanma gibi insanlarin ya da bazi canlilarin sahip oldugu zihinsel
stirecleri bilgisayarlar, yazilimlar, tiimlesik yongalar kullanarak gergeklestirme yetenegi” (Elmas, 2021:
s. 26) ve “Herhangi bir canli organizmadan faydalanilmaksizin, tamamen yapay araglar ile olusturulan,
insan benzeri davranislar ve hareketler sergileyebilen insana 6zgii, hissetme, diisiinme, karar verme,
muhakeme yiiriitme, 6grenme vb. davranislarin gergeklestirilmesi icin bilgisayar denetimli teknolojiye
verilen genel ad” (Nabiyev ve Erlimit, 2022: s. 2) gibi tanimlamalar ile karsilagilmaktadir. Gortldugi
gibi yapay zeka ile ilgili tim tanimlamalar, teknolojik araglarin insana 6zgii davraniglar ya da zihinsel
stiregleri gerceklestirebilme yetenegine vurgu yapmaktadir.

Yapay zeka araglar1 her ne kadar insan 6zellikleriyle betimlense de bu araglarin insan zekasi
kadar iyi olup olmadigi ve insana olan etkileri bir tartigma konusu olmustur. Arastirmacilar yapay
zekanin insan zekasinin gerisinde ya da ilerisinde olacagi veya yapay zekanin insan yasamina zarar
verecegi ya da destek olacagi seklinde yorumlar yapabilmektedirler. Tartigmalar siiregelse de birgok
kesimin yapay zeka araglarinin insana olumlu katki saglayacagi yoniinde goriislerde bulunduguna
rastlanmaktadir. Ornegin bilimsel ¢aligmalarda yapay zekanin, verileri hizli ve dogru bir sekilde isleme
yeteneginin, daha bilingli ve akilli kararlar alinmasina olanak tanidigina dikkat ¢ekilmektedir (Ilham ve
digerleri, 2024).

Yapay zekanin tarih igerisindeki yolculuguna bakildiginda ise yapay zekdya zemin hazirlayan
diisiincelerin ve icatlarin yiizyillar 6ncesine kadar dayandig goze ¢arpmaktadir. Ornegin yapay zekanin
ilk olarak kavramsallagtirmasiin 1308 yilinda Ramon Llull tarafindan yapildigi ve Ramon Llull’un
“Ars Magna” isminde, mekanizma seklinde bir kagit disk iirettigi ifade edilmektedir. Bu mekanizmanin
insan aklinin karar verme siirecine yardimci olmasi amaciyla iiretildiginden otomatik bir karar destek
sistemi olarak yapay zeka alaninda yapilan ilk ¢aligmalardan biri olarak kabul edildigi belirtilmektedir
(Eriimit ve digerleri, 2022). Ote yandan yapay zekanm terim olarak ise ilk defa 1956 yilinin yaz
aylarinda New Hampshire’da gerceklestirilen Dartmouth konferansinda John McCarthy, Marvin
Minsky, Nathaniel Rochester ve Claude Shannon tarafindan kullanildigi bilinmektedir (Ertimit ve
digerleri, 2022; Oliveira ve Figueiredo, 2024). Ayn1 konferansta yapay zekanin yeni ¢aligsma alani olarak
kabul edildigi belirtilmektedir (Eriimit ve digerleri, 2022). Bu yillardan giiniimiize dek yapay zeka ile
ilgili birgok gelisme yasanmustir. Ozellikle son yillarda dijital araglarin yayginlasmastyla birlikte yapay
zeka kapsaminda gesitli alanlara hitap eden bir¢ok donanim ve yazilim tretilmektedir.
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2. Yapay Zekanin Egitimde Kullanim

Yapay zeka teknolojisinin en ¢ok ilgi gordiigii alanlardan biri egitimdir. Yapay zeka formal ve
informal 6grenme ortamlarinda 6grenci ve 6gretmeler tarafindan siklikla kullanilabilmektedir. Yapay
zeka her gecen giin ililkemizde egitim uygulamalarinda artan éneme sahip olmaktadir. Ayrica artik
bircok diinya tilkesi de, gelecek vizyonlarinda ve 6gretim programlarinda yapay zekaya yer vermektedir.

Yapay zeka ile egitimin entegrasyonun, 0gretme ve 0grenmenin kalitesini artirmak igin yeni
firsatlar yaratacagina vurgu yapilmaktadir (Bakti ve digerleri, 2023). Egitimde yapay =zeka
teknolojilerinin kullanilmasinin genel amaciin diger teknolojilerde oldugu gibi 6grenmeleri
desteklemek, yeni 6grenme ortamlar1 sunmak ve tiim bunlar sayesinde egitimin kalitesini, niteligini
artirarak egitimi en verimli hale getirerek katki saglamak oldugu ifade edilmektedir. Ayrica bu
teknolojilerin bir amacinin 6grencilerin yapay zeka teknolojilerinin mantigini, nasil tasarlanacagini,
kullanimini 6grenerek; 6grenme yasantilarmin ilerleyen siiregleri i¢in bilgi ve birikim olusturarak hazir
hale gelmelerini saglamak oldugu diger bir amacinin da insanlara 6zgii olan 6grenme davraniginin nasil
gergeklestigini anlamaya calisarak bu 06zelligi makinelere kazandirmak oldugu ifade edilmektedir
(Korucu ve Biger, 2022). Bu teknoloji giintimiizde bir¢ok disiplinin Ogretimine de entegre
edilebilmektedir.

3. Yapay Zekianin Matematik Ogretiminde Kullanim

Yapay zekd teknolojisi, bir¢ok kademede matematik Ggretimi uygulamalarinda siklikla
kullanilabilmektedir. Ogrencilerin bireysel farkliliklar1 bulunmaktadir. Her bir &grenci ile birebir
ilgilenmek ve onlarin farkli 6grenme stillerine ve dgrenme yasantilarina yanit verebilmek bir hayli
zaman ve ¢aba gerektirebilmektedir. Bu noktada yapay zeka teknolojileri matematik 6gretme-6grenme
siireglerinde her bir 6grencinin 6grenme ihtiyaglarina hitap edebilmektedir. Yapay zeka teknolojisinin
ilerlemesi, bireysel olarak dgrencilerin 6grenme problemlerini teshis etme ve matematik derslerinde
o6grenme performanslarini en {ist diizeye ¢ikarmak igin kisisellestirilmis destek saglayarak karsilagilan
problemlerle de bas etme firsati sunar (Hwang ve Tu, 2021).

Diger taraftan yapay zekanin olumlu yonlerinden biri de 6grenme araglarinin 6grencilere aninda
yanit vermesi ve bigimlendirici degerlendirme uygulamalarina olanak saglamasidir. Gergek zamanli geri
bildirim mekanizmalarinin ve bigimlendirici degerlendirme uygulamalarinin, 6grencilerin 6grenme
yolculuklarina aktif olarak katilmalarini saglayarak {istbilissel becerileri ve 6z diizenlemeyi tesvik
ettigine dikkat ¢ekilmektedir (Luzano, 2024).

Ayrica yapay zeka teknolojilerinin matematik &gretmenlerine de katkisi olduguna dikkat
cekilmektedir (Park, 2020). Yapay zekd analitiginin kolaylastirdigi veriye dayali karar almanin,
egitimcilere 6grenci 0grenme davranislari ve 6gretimin etkinligi hakkinda degerli bilgiler saglayarak
matematik egitiminde siirekli iyilestirmeyi ve yeniligi tesvik edebilecegine vurgu yapilmaktadir
(Luzano, 2024). Ogretmenler, yapay zeka araglardan elde ettikleri veriler sayesinde Ogrencilerinin
matematik 6grenme hedeflerine ulasip ulasamadiklart ve matematik 6grenme 6gretme siirecindeki
ilerleme durumlari hakkinda kolayca detayli bilgi edinebilmektedirler.

Bunlarin yani sira yapay zeka uygulamalari matematik dgrenme giicliigii yasayan 6grencilere
de fayda saglayabilmektedir. Diinya ¢apinda matematik 6grenme-6gretme siireclerinde makine 6grenme
algoritmalar1  kullanilarak diskalkulinin tanilanmasi ya da iyilestirmesi igin calismalar
gerceklestirilmektedir (Dhingra ve digerleri, 2021; Giri ve digerleri, 2020; Hewapathirana ve digerleri,
2021).

Genel olarak yapilan bilimsel aragtirmalar da matematik 6grenme 6gretme siireclerine yapay
zekanin dgrencilerin biligsel alanina katkilarmi destekler niteliktedir. Ornegin Hwang (2022) yaptig
bilimsel aragtirmasinda 30 farkli bagimsiz ¢alismanin genel etki biiylikligiinii incelemis ve yapay zeka
kullaniminin ilkokul 6grencilerinin matematik basarisini olumlu yonde ve anlamli sekilde etkiledigini
ortaya ¢ikarmistir.

Ek olarak bilimsel g¢aligmalarda matematik O0grenme Ogretme siireclerinde yapay zeka
kullaniminin  6grencilerin duyussal ozelliklerini gelistirdigi de vurgulanmaktadir (Park, 2020).
Ogrencilerin yapay zeka teknolojileri destekli araglar1 kullanmalar1 onlarin matematik derslerine yonelik
ilgisini, istegini ve tutumunu olumlu yonde etkileyebilmektedir. Inoferio ve digerleri tarafindan (2024)
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yapilan bir arastirmada da yapay zeka uygulamalarinin &grencilerin matematik 6grenmede
Ozgiivenlerini yiikselttigi ve kaygilarini hafiflettigi yoniinde bulgulara ulasilmistir.

4. Matematik Ogretiminde Kullamlabilecek Yapay Zeka Destekli Araclar

Matematik Ogretiminde kullanilabilecek yapay zeka araglart arasinda yapay zeka tabanh
hesaplama uygulamalari, yapay zeka tabanl ¢izim uygulamalari, zeki 6gretim sistemleri, asistanlar ve
yapay zeka destekli diger dijital uygulamalar siralanabilir (Mondal ve digerleri, 2019; Ongdz, 2022;
Vaerenbergh ve Pérez-Suay, 2021).

4.1. Yapay Zeka Tabanh Hesaplama Uygulamalar

Photomath, Mathway, Microsoft Math Solver, Socratic by Google ve Symbolab gibi
hesaplamalara yardime1 uygulamalar yapay zeka tabanli hesaplama uygulamalar1 olarak bilinmektedir
(Booc ve digerleri, 2023; Capinding, 2023; Vaerenbergh ve Pérez-Suay, 2021). Bu uygulamalar gorseli
ya da metni algilama yoluyla orada bulunan matematiksel islemi, problemi veya denklemi
cozebilmektedir. Bu tiir uygulamalarin en biiylik avantaji ¢oziim basamaklarini detayli olarak
gosterebilmesidir. Diger yandan bu uygulamalarin 6grencileri tembellige alistirdigl yoniinde tartismalar
da yapilmaktadir. O yiizden matematik 6grenme siirecinde belirli boliimlerde pekistirme amagli ve
tamamlayici olarak bu tiir uygulamalarin kullanilmasi dnerilebilir.

4.2. Yapay Zeka Tabanl Cizim Uygulamalar

Matematik, sekillerin ve geometrik kavramlarin da énemli bir yere sahip oldugu bir alandir.
Geometrik sekillerin ve denklemlerin ¢iziminin Ogretilmesinde ve Ogrenilmesinde de yapay zeka
destekli ¢izim programlar gelistirilebilmektedir. Dijital araclar sekillere iligskin bilgileri algilayarak
onlara iliskin sekilleri ¢izebilmektedir. Ornegin bu uygulamalar koordinat sistemindeki konum bilgileri
verilen sekli ekranda gosterebilmektedir. Buna karsilik bazi yapay zeka destekli uygulamalar hazir
cizilmis sekilleri algilayarak bunlara iliskin bilgileri de sunabilmektedir. Baz1 uygulamalar da ¢izilenler
ile dogru ¢izimleri karsilastirabilmekte ve yanlis yerlere yonelik geri doniitler verebilmekte veya
cizimlere yonelik tahmini gorsel Onerebilmektedirler. Ogrenciler bu tiir uygulamalar sayesinde
geometrik sekillerin ¢izimleri ile pekistirme yapabilmekte ve Ogretmenler de &gretimi
desteklemektedirler. Kanvaria ve Suraj (2024) yaptiklar1 arastirmada da, matematik 6gretiminde yapay
zeka tabanli otomatik ¢izim programi kullaniminin ortaokul Ogrencilerinin akademik basarilarini
anlamli diizeyde yiikselttigini bulmuslardir.

4.3.  Zeki Ogretim Sistemleri

Zeki ogretim sistemleri, akilli dgretim sistemleri olarak da bilinmektedir. Zeki 0gretim
sistemleri matematik &grenme-6gretme siireclerinde kullanilan en bilindik yapay zeka araglarindan
biridir. Bu sistemler, bir insan egitimcinin gorevlerini taklit edebilen ve yerine getirebilen yapay zeka
tabanli bilgisayar programlaridir (Adelana ve Akinyemi, 2021). Bagka bir ifadeyle de bu sistemler kime
Ogrettigini, ne Ogrettigini ve nasil dgretmesi gerektigini bilen pedagojik bilgisayar programlaridir
(Akpinar, 1999). Zeki 6gretim sisteminin temel mantiksal mimarisi genellikle 6grenci, 6gretmen ve bilgi
olmak tizere ii¢ temel modiilden olusur (Chen, 2022). Zeki dgretim sisteminde, o konudaki durumuna
gore 6grenci kisisel olarak yonlendirilir ve 6grenciye yaptiklari ile ilgili geri doniitler verilir.

44, Asistanlar

ChatGPT, Google Asistan, Bard gibi sesli veya yazili sekilde calisan asistanlar yapay zeka
destekli asistan araclar arasinda siralanabilir. Asistan araglarin genel kullanim i¢in yayginlasmasiyla
birlikte bu araglar matematik 6grenme-6gretme siireclerinde de kullanilmaya baglanmistir. Bu araglar
kullanicilara ya da Ogrencilere matematiksel sorulari yanitlamada yardimcr olabilmektedirler
(Govender, 2023; Remoto, 2024). Bu araglarin adim adim agiklamalar ve kisisellestirilmis yardim ile
birlikte bir “rehber” ve “matematik arkadagi” gorevi gordiikleri belirtilmektedir (Inoferio ve digerleri,
2024). Ote yandan genel kullanim igin iiretilen asistanlarin verdigi bilgilerin kaynaklar1 giivenilir
olamayabilmektedir. Bu ylizden daha faydali olmasi i¢in 6zel olarak ders i¢in gelistirilen ve verdigi
bilginin kaynag giivenilir asistanlardan faydalanilmasi 6nerilmektedir.
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4.5. Yapay Zekd Destekli Diger Dijital Uygulamalar

Matematik Ogrenme-6gretme siireclerinde kullanilabilecek diger yapay zeka destekli
uygulamalar arasinda oyun, alistirma ve degerlendirme igin gelistirilen uygulamalar siralanabilir.
Ornegin Prodigy ve Mathletics gibi platformlarda Yapay zeka (Al) algoritmalar1 kullanilarak matematik
eglenceli ve ilgi ¢ekici hale getirilerek etkilesimli, oyun benzeri deneyimler yasanmasina yardimci
olabilmektedir (Soshal, 2023).

Ek olarak son zamanlarda her disiplinin ve matematigin 6gretiminde kullanilabilecek yapay
zeka destekli araclar da gelistirilmektedir. Dijital ya da robot 6gretmenler, akilli oyuncaklar, 6gretmen
yardimcist araglar, etkilesimli dijital kitaplar, simiilasyon uygulamalar1 ve miize yardimci araglari
bunlara 6rnek verilebilir.

5. Sonug¢

Yapay zeka araglari, son zamanlarda egitimin her alaninda oldugu gibi matematik 6gretimi
uygulamalarinda da ilgi goren araclardan olmustur. Yapay zeka, teknolojik araglarin insana 6zgii
davraniglart ya da zihinsel siiregleri gerceklestirebilme yetenegi olarak bilinmektedir. Yapay zekanin
matematik 6gretiminde; kisisellestirilmis destek saglayarak karsilasilan problemlerle bas etme firsati
sunmasi, Ogrencilere aninda yanit vermesi ile bigimlendirici degerlendirme uygulamalarina olanak
saglamasi, egitimcilere 6grenci 6grenme davranislari ile 6gretimin etkinligi hakkinda degerli bilgiler
verecek kararlar i¢in veriler sunmasi ve 6grencilerin duyussal 6zelliklerini gelistirmesi gibi katkilar
siralanabilir. Ayrica matematik 6gretiminde kullanilabilecek yapay zeka araclarina, yapay zeka tabanl
hesaplama uygulamalari, yapay zeka tabanl ¢izim uygulamalari, zeki 6gretim sistemleri, asistanlar ve
yapay zeka destekli oyun, alistirma ve degerlendirme uygulamalar1 6rnek verilebilir. Diger yandan
yapay zeka araglarinin tamamen 6gretmenlerin yerini alamayacagi unutulmamalidir. Bunlarin 6gretime
destekleyici ve tamamlayict nitelikte kullanilmasi Onerilebilir. Ayrica her gecen giin matematik
egitimine yonelik yeni yapay zeka araglari tiretilmektedir. Bunlarin hizina yetisebilmek her zaman
mimkiin olamamaktadir. Yeni gelistirilen uygulamalardan egitim paydaslarinin yararlanmasi i¢in
calismalarin yiiriitiilmesi onerilebilir. Ornegin uzmanlarca test edilen giivenilir yapay zeka araclarinin
tanitimi hakkinda bilgilendirmeler yapilabilir.
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