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YAPAY ZEKA’NIN YUKSEK OGRETIMDE SOSYAL BiLiM OGRETIMINE ENTEGRASYONU

Kadir TURGUT *

Ozet

Bu makale, Yapay Zeka’nin sosyal bilimler egitimine entegrasyonunu ele almakta ve bu
teknolojinin egitim siireglerine getirdigi yenilikleri, karsilagilan zorluklar ve gelecekteki arastirma
firsatlarini incelemektedir.

Makale, oncelikle Yapay Zeka’nin egitimde kisisellestirilmis 6grenme deneyimlerini nasil
destekledigini ve dgrenci performansini artirma potansiyelini vurgular. Yapay Zeka tabanl sistemler,
Ogrencilerin 6grenme siireclerini optimize etmek i¢in bireysel ihtiyaclarma gore ders materyallerini
uyarlayarak egitimde verimliligi artirmaktadir. Bu durum, hem 6grenciler hem de 6gretmenler igin
daha etkili ve kisisellestirilmis bir egitim deneyimi sunmaktadir. Ancak, Yapay Zeka’nin egitimde
kullanilmasiyla birlikte, teknik ve pedagojik zorluklar da ortaya c¢ikmaktadir. Egitimcilerin bu yeni
teknolojilere adaptasyonu, altyapi gereksinimleri ve veri giivenligi gibi konular, Yapay Zeka’nin
egitimdeki entegrasyonunu zorlagtiran faktorlerdir. Ayrica, Yapay Zeka sistemlerinin karar
siireglerinde ortaya cikabilecek algoritmik Onyargilar, egitimde esitlik ve adalet ilkelerine zarar
verebilir. Bu nedenle, Yapay Zeka’nin egitimdeki rolii iizerine yapilan arastirmalarin, bu teknolojilerin
sorumlu bir sekilde gelistirilmesi ve uygulanmasina odaklanmasi gerekmektedir.

Gelecekte, Yapay Zeka’nin sosyal bilimler egitimindeki roliiniin daha da artmasi
beklenmektedir. Bu teknolojinin sundugu yenilikler, disiplinler arasi is birliklerini tesvik ederek,
sosyal bilimlerde yeni arastirma alanlarinin ve yontemlerinin gelismesine olanak tantyacaktir. Bununla
birlikte, Yapay Zeka’nin egitimde yaratacagi uzun vadeli etkileri anlamak igin siirekli arastirmalar
yapilmasi gerekmektedir.

Sonug olarak, bu makale, Yapay Zeka’nin sosyal bilimler egitimine entegrasyonunun hem
firsatlarin1 hem de =zorluklarin1 ortaya koyarak, bu alandaki tartigmalara katkida bulunmay1
amaclamaktadir. Yapay Zeka’nin egitimde yaratacagt potansiyel degisiklikler, egitimciler,
arastirmacilar ve politika yapicilar i¢in 6nemli ¢ikarimlar sunmaktadir.

Anahtar Kelimeler: Yapay Zeka, Sosyal Bilimler, Yiiksek Ogretim, Egitim Teknolojileri, Pedagojik
Yenilikler

INTEGRATION OF ARTIFICIAL INTELLIGENCE INTO SOCIAL SCIENCE
TEACHING IN HIGHER EDUCATION

Abstract

This article addresses the integration of Artificial Intelligence into social science education and
examines the innovations, challenges, and future research opportunities that this technology brings to
educational processes.

The article primarily emphasizes how Artificial Intelligence supports personalized learning
experiences in education and its potential to improve student performance. Artificial Intelligence-
based systems increase efficiency in education by adapting course materials according to individual
needs to optimize students' learning processes. This provides a more effective and personalized
educational experience for both students and teachers. However, technical and pedagogical challenges
also arise with the use of Artificial Intelligence in education. Educators' adaptation to these new

“ Ogretim Gorevlisi - Istanbul Kent Universitesi, Meslek Yiiksekokulu, Bilgisayar Programcilig:
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technologies, infrastructure requirements, and issues such as data security are factors that make the
integration of Artificial Intelligence in education difficult. In addition, algorithmic biases that may
arise in the decision-making processes of Artificial Intelligence systems can harm the principles of
equality and justice in education. Therefore, research on the role of Artificial Intelligence in education
should focus on the responsible development and implementation of these technologies.

In the future, the role of Artificial Intelligence in social science education is expected to increase
even further. The innovations offered by this technology will encourage interdisciplinary
collaborations and enable the development of new research areas and methods in social sciences.
However, continuous research is needed to understand the long-term effects of Artificial Intelligence
in education.

As a result, this article aims to contribute to the discussions in this field by revealing both the
opportunities and challenges of integrating Artificial Intelligence into social science education. The
potential changes that Artificial Intelligence will create in education offer important implications for
educators, researchers, and policy makers.

Keywords: Artificial Intelligence, Social Sciences, Higher Education, Educational Technologies,
Pedagogical Innovations

Giris

Yapay Zeka (Al), son yillarda egitim alaninda hizla benimsenen bir teknoloji olarak one
cikmistir. Yiiksek 6gretim kurumlarinda, Yapay Zeka’nin etkisi giderek artmaktadir ve bu teknoloji,
Ogretim yoOntemlerini donligtlirmekte, Ogrenci basarisin1 izlemekte ve yOnetim siireglerini
iyilestirmektedir. Yapilan arastirmalar, Yapay Zeka nin yiiksek dgretimde 6grenci deneyimlerini nasil
iyilestirdigini ve egitim siireclerini nasil doniistiirdiigiinii ortaya koymaktadir. Ozellikle, Yapay Zeka
tabanli araglar, ders materyallerinin kisisellestirilmesi ve 6grenci performansinin gercek zamanl
olarak izlenmesi gibi alanlarda 6nemli katkilar saglamaktadur®, °.

Yiiksek ogretimde Yapay Zeka’nin entegrasyonuyla ilgili ¢esitli zorluklar da bulunmaktadir.
Egitimciler genellikle yeni teknolojilerin benimsenmesinde yavas hareket etmektedirler ve bu da
Yapay Zeka’nin egitim siireclerine tam anlamiyla entegre edilmesini zorlastirmaktadir. Egitimde
Yapay Zeka’nin etkisini artirmak i¢in, 6gretmenlerin Yapay Zeka teknolojilerini daha etkili bir sekilde
kullanmalar1 ve bu teknolojilere yonelik direnglerin iistesinden gelinmesi gerekmektedir®.

Sosyal bilimler, uzun yillardir insan davraniglarimi ve toplumsal yapilar1 anlamak amaciyla
cesitli geleneksel egitim yontemlerini kullanmistir. Ancak, bu yontemler bazi sinirlamalara sahiptir.
Ozellikle biiyiik veri analizi ve karmasik toplumsal dinamiklerin modellenmesi gibi alanlarda
geleneksel yontemler yetersiz kalabilmektedir. Yapay Zeka, bu eksiklikleri gidermede biiyiikk bir
potansiyele sahiptir ve sosyal bilimlerdeki arastirma siireglerini ve Ogretim yontemlerini
déniistirebilir’.

1. Yapay Zeka ve Egitim: Temel Kavramlar

Yapay Zeka, egitimde giderek daha fazla kullanilan bir teknoloji olarak, 6grenci deneyimlerini
kisisellestirme, 6grenme siireclerini iyilestirme ve yonetim gorevlerini otomatiklestirme gibi pek ¢ok
alanda devrim yaratma potansiyeline sahiptir. Egitimde Yapay Zeka’nin kullanimi, 6grencilerin
O0grenme ihtiyaglarim1 daha iyi karsilamak amaciyla bireysel 6grenme yollarmin olusturulmasi ve

! Katsamakas, E., Pavlov, O. V., & Saklad, R. (2024). Artificial Intelligence and the Transformation of Higher
Education Institutions: A Systems Approach. Sustainability, 16(14), 6118.

2 Steiger, K. (2024). Artificial Intelligence in Higher Education and Academic Libraries: A Literature Review.
Endnotes: The Journal of the New Members Round Table, 12(1), 25-36.

% Bates, T., Cobo, C., Marifio, O., & Wheeler, S. (2020). Can artificial intelligence transform higher education?.
International Journal of Educational Technology in Higher Education 17, 42.

4 Steiger, K. (2024). Atrtificial Intelligence in Higher Education and Academic Libraries: A Literature Review.
Endnotes: The Journal of the New Members Round Table, 12(1), 25-36.
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uyarlanabilir 6gretim sistemlerinin gelistirilmesi gibi olanaklar sunar ®. Bununla birlikte, bu
teknolojilerin egitimde uygulanmasi, 6gretmenlerin ve 6grencilerin bu yeni araglara adapte olmasini
gerektirir.

Yapay Zeka tabanli 6grenme sistemleri, genellikle biiyiik veri analiti§i ve makine 6grenmesi
gibi teknolojilerden faydalanarak 6grencilerin performansini izler ve onlara kisisellestirilmis geri
bildirimler sunar. Bu sistemler, Ogrencilerin 6grenme siireglerini optimize etmelerine yardimci
olurken, egitimcilerin de ders igeriklerini daha etkili bir sekilde yonetmelerine olanak tanir®,

Yiksek oOgretimde Yapay Zeka, ozellikle dogal dil isleme (NLP), uyarlanabilir 6grenme
platformlar1 ve otomatik simav degerlendirme sistemleri gibi teknolojiler araciligiyla egitim
siireglerinde genis bir kullanim alani bulmustur. Yapilan sistematik incelemeler, bu teknolojilerin
Ogrencilerin 6grenme deneyimlerini iyilestirmekle kalmayip, ayn1 zamanda 6gretmenlerin is yiikiinii
azaltarak egitim siireclerinin verimliligini artirdigim gostermektedir’.

Ozellikle, uyarlanabilir 6grenme platformlar, &grencilerin bireysel 6grenme hizlarmi ve
tercihlerini dikkate alarak ders igeriklerini uyarlamakta, bu da 6grencilerin 6grenme motivasyonlarini
ve basarilarini artirmaktadir® . Ayni sekilde, Yapay Zeka tabanli otomatik smav degerlendirme
sistemleri, 6gretmenlerin 6grencilere daha hizli geri bildirim vermesini saglamakta ve boylece egitim
stireglerindeki geri doniis siirelerini kisaltmaktadir.

2. Sosyal Bilimler ve Yapay Zeka: Birbirini Tamamlayan Disiplinler

Sosyal bilimler, insan davraniglarini, toplumsal yapilar1 ve Kkiiltiirel dinamikleri anlamak
amaciyla uzun yillardir gesitli geleneksel egitim yontemlerini kullanmistir. Ancak, bu yontemler
bliyik veri analizi, karmagsik toplumsal dinamiklerin modellenmesi gibi modern ihtiyaglar
kargilamada sinirli kalmaktadir. Bu durum, sosyal bilimlerde Yapay Zeka’nin giderek daha 6nemli bir
ara¢ haline gelmesine yol agmistir. Geleneksel egitim yontemlerinin siirliliklari, Yapay Zeka'nin
sundugu analitik araglar ve biiylik veri analizleri ile giderilebilecek eksiklikler olarak ortaya
¢tkmaktadir.

Yapay Zeka, sosyal bilimlerde hem veri toplama siireglerini hizlandirmak hem de daha
derinlemesine analizler yapmak i¢in kullanilmaktadir. Yapay Zeka tabanli algoritmalar, sosyal
bilimlerde metin analizi, ag analizi ve simiilasyonlar gibi ¢esitli yontemlerle uygulanmakta ve bu,
sosyal bilimlerin teorik ve metodolojik yonlerini zenginlestirmektedir. Ornegin, biiyiik veri ve makine
Ogrenmesi teknikleri, sosyal bilimlerde karmasik toplumsal yapilart modellemek ve anlamak igin
kullanilirken, Yapay Zeka’nin sosyal bilimlerdeki yayginlagmasi, arastirma siireglerini ve egitim
yontemlerini kdkten degistirmektedir. Ancak, bu teknolojilerin sosyal bilimlerde kullanimi, 6zellikle
etik ve Onyargilar gibi konularin dikkatle ele alinmasimi gerektirmektedir. Algoritmik onyargilar ve
veri giivenligi gibi meseleler, sosyal bilimlerde Yapay Zeka’nin kullanimina dair 6nemli zorluklar
olarak karsimiza ¢ikmaktadir.

Bu siiregte, Yapay Zeka’nin sosyal bilimlerdeki rolii ve etkisi, disiplinler arasi is birligi ve
aragtirmalarin artmasiyla daha da genisleyecektir. Yapay Zeka’nin sosyal bilimlerdeki uygulamalart,
sadece mevcut aragtirma yontemlerini gelistirmekle kalmayip, ayn1 zamanda sosyal bilimlerde yeni
aragtirma paradigmalarinin ortaya ¢ikmasina da olanak tanimaktadir.

3. Yiiksek Ogretimde Yapay Zeka Entegrasyonunun Potansiyel Faydalar
Yapay Zeka teknolojilerinin egitimdeki en biiyilk avantajlarindan biri, 6grencilerin bireysel

% Hwang, G.-J., & Chen, N.-S. (2023). Exploring the Potential of Generative Artificial Intelligence in Education:
Applications, Challenges, and Future Research Directions. Educational Technology & Society, 26(2).

® Hwang, G.-J., & Chen, N.-S. (2023). Exploring the Potential of Generative Artificial Intelligence in Education:
Applications, Challenges, and Future Research Directions. Educational Technology & Society, 26(2).

" Lopez-Sanchez, J. A., Patifio-Vanegas, J. C., Valencia-Arias, A., & Valencia, J. (2023). Use and adoption of ICTs
oriented to university student learning: Systematic review using PRISMA methodology. Cogent Education, 10(2).

& Crompton, H., & Burke, D. (2023). Atrtificial intelligence in higher education: the state of the field. International
Journal of Educational Technology in Higher Education, 20, 22.
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ogrenme ihtiyaglarina gore kisisellestirilmis 6grenme deneyimleri sunabilmesidir. Yapay Zeka tabanl
uyarlanabilir 6grenme sistemleri, 6grencilerin performansini siirekli olarak izler ve onlara en uygun
O0grenme materyallerini sunarak Ogrenme siireglerini optimize eder. Bu tiir sistemler, 6grenme
hizlarina ve tercihlerine gore ders igeriklerini dinamik olarak ayarlayabilir ve 6grencilere daha etkili
bir 6grenme deneyimi saglayabilir®.

Ozellikle yiiksek oOgretimde, Yapay Zeka destekli kisisellestirme, Ogrencilerin dgrenme
motivasyonunu ve akademik basarilarini artirmaktadir. Arastirmalar, Yapay Zeka’nin 6grencilerin
O0grenme siireclerini daha verimli hale getirdigini ve Ogretmenlerin bireysel ihtiyaclari daha iyi
karstlamalarma olanak tamdigim gostermektedir™.

Yapay Zeka teknolojileri, 6grenci performansini izlemek ve degerlendirmek igin giiglii araglar
sunar. Yapay Zeka destekli analiz araglari, 6grenci verilerini analiz ederek dgretmenlere detayli geri
bildirim saglar. Bu tiir sistemler, 6gretmenlerin 6grencilerin hangi konularda zorlandigini veya basarili
oldugunu belirlemelerine yardimci olur, bu da daha hedeflenmis egitim stratejilerinin gelistirilmesini
saglar™.

Ayrica, Yapay Zeka tabanli smav degerlendirme sistemleri, 6gretmenlerin zamanini verimli
kullanmalarini saglar ve 6grencilerin geri bildirim almasini hizlandirir. Bu sistemler, biiyiik dgrenci
gruplari i¢in otomatik degerlendirmeler yaparak 6gretmenlerin ig yiikiinii azaltir ve 6grencilerin daha
hizli geri doniisler almasina olanak tanir™?,

Yapay Zeka, sosyal bilimler egitiminde de yenilik¢i yaklasimlar sunar. Ornegin, Yapay Zeka
tabanli simiilasyonlar ve sanal gerceklik uygulamalari, Ogrencilere karmasik sosyolojik veya
psikolojik teorileri deneyimleyebilecekleri etkilesimli ortamlar saglar. Bu tiir teknolojiler, soyut
teorilfigin somut orneklerle daha iyi anlagilmasina yardimci olur ve 6grencilerin derslere olan ilgisini
artirir.

) Ayrica, Yapay Zeka’nin egitimde disiplinler aras1 ¢aligmalar1 tesvik etme potansiyeli de vardir.
Ozellikle veri bilimi ve sosyal bilimlerin kesisiminde yapilan ¢alismalar, 6grencilere cesitli alanlarda
bilgi ve beceri kazandirir, bu da sosyal bilimlerdeki egitim siireclerini daha genis bir perspektife
taslr“.

4. Karsilasilan Zorluklar ve Etik Sorunlar

Yapay Zeka’nin egitimde kullanilmasinin, ozellikle yiiksek Ogretimde, cesitli teknik ve
pedagojik zorluklar1 bulunmaktadir. Bu zorluklar arasinda, Yapay Zeka’nin egitim siireglerine entegre
edilmesi sirasinda karsilasilan teknolojiye adaptasyon siireci, maliyetler ve altyapr eksiklikleri 6nemli
yer tutar. Egitimcilerin Yapay Zeka tabanli sistemlere uyum saglama siiregleri genellikle zorludur; bu
durum, dzellikle yeterli teknik bilgiye sahip olmayan 6gretmenler ve yoneticiler igin daha belirgin hale
gelir. Bu eksiklikler, Yapay Zeka’nin tam potansiyeliyle kullanilmasini engelleyebilir ve egitimdeki

yenilikleri simirlayabilir™,*°.

o Ifelebuegu, A.O., Kulume, P., & Cherukut, P. (2023). Chatbots and Al in Education (AlEd) tools: The good, the
bad, and the ugly. Journal of Applied Learning & Teaching 6(2).

19 shemshack, A., Kinshuk & Spector, J.M. (2021). A comprehensive analysis of personalized learning components.
Journal of Computer Education, 8, 485-503.

1 Schultheiss, T., & Backes-Gellner, U. (2023). Different degrees of skill obsolescence across hard and soft skills
and the role of lifelong learning for labor market outcomes. Industrial Relations: A Journal of Economy and Society, 62,
257-287.

12 Bayly-Castaneda, K., Ramirez-Montoya, M.S., & Morita-Alexander, A. (2024). Crafting personalized learning
paths with Al for lifelong learning: a systematic literature review. Frontiers in Education, 9,1424386.

18 5e0, K., Tang, J., Roll, I., Fels, S., & Yoon, D. (2021). The impact of artificial intelligence on learner—instructor
interaction in online learning. International Journal of Educational Technology in Higher Education, 18, 54.

4 sallam, M., Salim, N. A., Barakat, M., & Al-Tammemi, A. B. (2023). ChatGPT applications in medical, dental,
pharmacy, and public health education: a descriptive study. Narra Journal, 3, 103.

15 Zhang, D., Mishra, S., Brynjolfsson, E., Etchemendy, J., Ganguli, D., Grosz, B., Lyons, T., Manyika, J., Niebles,
J. C., Sellitto, M., Shoham, Y., Clark, J., & Perrault, R. (2021). Artificial intelligence index report 2021. Stanford Institute for
Human-Centered Artificial Intelligence.

16 Slimi, Z., Carballido, B.V. (2023). Navigating the Ethical Challenges of Artificial Intelligence in Higher
Education: An Analysis of Seven Global Al Ethics Policies. TEM Journal, 12(2), 590-602.
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Ayrica, Yapay Zeka’'nin egitimde kullanilmasi, veri gizliligi ve giivenligi ile ilgili ciddi
endiseleri de beraberinde getirir. Yapay Zeka sistemleri genellikle dgrenci verilerini toplar ve analiz
eder, bu da veri giivenligi agisindan riskler dogurur. Ogrenci bilgileri ve verilerinin korunmasi, Yapay
Zeka’mn egitimde giivenli bir sekilde kullamlabilmesi igin kritik bir gerekliliktir’.

Yapay Zeka’nin egitimde kullaniminda en ¢ok tartisilan konulardan biri etik sorundur. Yapay
Zeka algoritmalarinin gelistirilmesi ve uygulanmasinda karsilagilan Onyargilar, egitimde esitlik ve
adaletin saglanmasinm zorlastirabilir. Algoritmik Onyargilar, belirli 6grenci gruplarini dezavantajli hale
getirebilir ve bu durum, egitimde firsat esitligini tehdit edebilir. Ozellikle, Yapay Zeka tabanli karar
destek sistemlerinin kullanimi, 6gretmenlerin yargilarinin yerini alabilir ve bu, 6grencilerin egitim

siirelerindeki 6zgiirliiklerini ve 6zerkliklerini kisitlayabilir'®,".

Etik sorunlar ayn1 zamanda Yapay Zeka nin veri kullanimiyla da ilgilidir. Ogrencilerin kisisel
verilerinin toplanmasi ve islenmesi, gizlilik haklarini ihlal edebilir. Yapay Zeka’nin egitimdeki bu
genis kapsamli uygulamalari, veri gizliligi, 6zerklik ve adalet gibi konularda yeni politikalar ve

diizenlemeler gerektirmektedi r2°,21.

5. Gelecek Perspektifleri ve Arastirma Firsatlari

Yapay Zeka’'nin sosyal bilimler egitimine entegrasyonunun genis kapsamli etkileri, heniiz tam
olarak anlagilmamis durumdadir ve bu alanda yapilacak aragtirmalar biiylik onem tasimaktadir. Yapay
Zeka’nmin egitimdeki rolii ve etkileri ilizerine yapilacak arastirmalar, egitimdeki yenilikleri ve
teknolojinin uzun vadeli etkilerini anlamaya yonelik kritik bilgiler saglayabilir. Ozellikle Yapay
Zeka’nin kisisellestirilmis 6grenme deneyimlerine katkisit ve bu teknolojilerin 6grencilerin 6§renme
¢iktilari tizerindeki etkisi gibi konular, gelecek arastirmalarin odak noktalari arasinda yer alabilir®.

Ayrica, Yapay Zeka’nin sosyal bilimlerde kullanimina yonelik disiplinler arasi arastirmalarin
artmasi, bu alanin daha da genislemesine olanak taniyacaktir. Yapay Zeka teknolojilerinin egitime
entegrasyonu, yeni Ogretim yoOntemlerinin ve arastirma paradigmalarinin ortaya ¢ikmasina katki
saglayabilir. Bu baglamda, Yapay Zeka’nin egitimdeki etkilerini anlamaya yoénelik uzun vadeli
arastirmalar, sosyal bilimler alaninda daha derinlemesine analizlerin yapilmasmi miimkiin kilabilir®.

Yapay Zeka’nin egitimde yaratabilecegi devrim niteligindeki degisiklikler, sadece mevcut
ogretim yontemlerini doniistirmekle kalmayip, ayn1 zamanda 6grencilerin ve 6gretmenlerin egitim
stireglerine olan yaklagimlarin1 da kokten degistirebilir. Yapay Zeka tabanli &gretim araglari,
Ogrencilere daha esnek ve kisisellestirilmis 6grenme deneyimleri sunarken, 6gretmenlerin is yiikiinii
azaltabilir ve onlarin dgrencilerle daha anlamli etkilesimler kurmasina olanak taniyabilir®.

Yapay Zeka’nin egitimdeki rolii, 6zellikle egitim sistemlerinin daha kapsayici ve esitlikei hale
gelmesini destekleyebilir. Ogrencilerin ihtiyaglarina gore 6zellestirilmis egitim materyalleri ve 6gretim

1 Zhang, D., Mishra, S., Brynjolfsson, E., Etchemendy, J., Ganguli, D., Grosz, B., Lyons, T., Manyika, J., Niebles,
J. C., Sellitto, M., Shoham, Y., Clark, J., & Perrault, R. (2021). Artificial intelligence index report 2021. Stanford Institute for
Human-Centered Artificial Intelligence.

18 Jiang, Z., & Zhou, J. (2024). Ethical Considerations and Challenges of Al in Higher Education: Analysis from
the Perspective of International Organizations. In: Peters, M.A., Heraud, R. (eds) Encyclopedia of Educational Innovation.
Springer, Singapore.

¥ Slimi, z., Carballido, B.V. (2023). Navigating the Ethical Challenges of Artificial Intelligence in Higher
Education: An Analysis of Seven Global Al Ethics Policies. TEM Journal, 12(2), 590-602.

2 7Zhang, D., Mishra, S., Brynjolfsson, E., Etchemendy, J., Ganguli, D., Grosz, B., Lyons, T., Manyika, J., Niebles,
J. C., Sellitto, M., Shoham, Y., Clark, J., & Perrault, R. (2021). Artificial intelligence index report 2021. Stanford Institute for
Human-Centered Avrtificial Intelligence.

2! Kasperiuniene, J. (2021). The Use of Artificial Intelligence in Social Research: Multidisciplinary Challenges.
Advances in Intelligent Systems and Computing, 1345, 312-324

22 7awacki-Richter, O., Marin, V. 1., Bond, M., & Gouverneur, F. (2019). Systematic review of research on
artificial intelligence applications in higher education — where are the educators?. International Journal of Educational
Technology in Higher Education, 16, 39.

2 Kopp, W., & Thomsen, B. S. (2023). How Al can accelerate students’ holistic development and make teaching
more fulfilling. In World Economic Forum.

2 Kopp, W., & Thomsen, B. S. (2023). How Al can accelerate students’ holistic development and make teaching
more fulfilling. In World Economic Forum.
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yontemleri, daha genis bir 6grenci Kkitlesinin basarili olmasina yardimci olabilir. Bu da Yapay
Zeka’min, egitimde firsat esitligi yaratma potansiyelini 6n plana ¢ikarir™.

Yapay Zeka’nin sosyal bilimler iizerindeki uzun vadeli etkileri, egitim siireglerinin Otesine
gecerek toplumsal yapilar ve siirecler iizerinde de derin izler birakabilir. Yapay Zeka’nin egitime
entegrasyonu, sadece teknolojik yenilikler acisindan degil, ayn1 zamanda sosyal ve etik
perspektiflerden de degerlendirilmesi gereken dinamik bir siiregtir. Bu siirecte, Yapay Zeka’nin
toplumsal etkilerini anlamaya yonelik siirekli arastirmalar, egitimin gelecekte nasil sekillenecegini
belirlemede kritik bir rol oynayacaktir®.

Sonug¢

Yapay Zeka teknolojileri, sosyal bilimler egitimine entegrasyonu ile, egitimde koklii
degisiklikler yaratma potansiyeline sahiptir. Bu makalede, Yapay Zeka’nin egitimdeki rolii, potansiyel
faydalari, karsilasilan zorluklar ve etik sorunlar ile gelecekteki aragtirma firsatlari ele alinmistir. Yapay
Zeka, ogrencilere kigisellestirilmis 6grenme deneyimleri sunarak ve Ogretmenlerin is yiikiini
azaltarak, egitim siireglerini daha verimli hale getirebilir. Ayrica, Yapay Zeka’nin sosyal bilimlerde
kullanimi, geleneksel arastirma yontemlerini desteklemekle kalmayip, yeni arastirma paradigmalarinin
gelistirilmesine de katkida bulunabilir.

Bununla birlikte, Yapay Zeka’nin egitimdeki kullanimiyla ilgili gesitli teknik, pedagojik ve etik
zorluklar da mevcuttur. Bu zorluklar arasinda, teknolojik adaptasyon siireci, veri giivenligi ve
algoritmik 6nyargilar gibi konular yer almaktadir. Yapay Zeka’nin egitimde basarili bir sekilde entegre
edilebilmesi i¢in bu zorluklarin asilmasi ve ilgili etik sorunlarin dikkate alinmasi gerekmektedir.
Ozellikle, Yapay Zeka’nin egitimde firsat esitligini artirma potansiyeli, bu teknolojinin sorumlu bir
sekilde gelistirilmesini ve uygulanmasini gerektirmektedir.

Gelecekte, Yapay Zeka’nin egitimdeki rolii ve etkileri iizerine yapilacak arastirmalar, bu
teknolojinin uzun vadeli etkilerini daha iyi anlamamiza yardime1 olacaktir. Egitimde Yapay Zeka nin
getirecegi yenilikler, sadece egitim siireglerini donistiirmekle kalmayacak, ayni zamanda toplumsal
yapilar lizerinde de 6nemli izler birakacaktir.

Bu makale, Yapay Zeka’nin sosyal bilimler egitimine entegrasyonunun hem firsatlarin1 hem de
zorluklarimi ortaya koyarak, bu alandaki tartigmalara katkida bulunmayi hedeflemektedir. Yapay
Zeka’nin egitimde yaratacagi potansiyel degisiklikler, egitimciler, arastirmacilar ve politika yapicilar
i¢in 6nemli ¢ikarimlar sunmaktadir.

Bu makalenin hazirlanmasinda, kaynak taramasi, igerigin gbézden gegirilmesi, geviri vb.
siireglerde yapay zeka yazilimlarindan faydalanilmistir®’,
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TARIH ARASTIRMALARI VE YAPAY ZEKA
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Ozet

Gilinlimiizde ve gelecekte tarih calismalarinda yapay zekanin etkili olarak kullanilmasiyla,
farkli degisim ve yeniliklerin ortaya ¢ikmasi kagmilmazdir. Oncelikle konu ile ilgili yeterli Tiirkce
literatlir bulunmamasindan dolay1 bu calismanin alana katki saglayacagi ongoriilmektedir. Ayrica
Yapay zeka, uygulamalar1 ile veri toplama, veri temizleme, siniflandirma, verileri analiz etme,
gorsellestirme ve sonuclarini sistematiklestirme, arsivlere dogru, hizli ve kolay bir erisim ve tarihi
metinlerin ayiklanmasi gibi husular nasil yapilir bunlar iizerinde durulmaktadir. Hulasa tarih
arastirmalarinda yapay zekanin kullanimlarindan ornekler sunularak, mesleki degisim noktasinda
katacagi yenilik ve gelismelerden bahsedilmektedir.

Anahtar Kelimeler: Tarih, Yapay Zeka, Metodoloji
HISTORICAL RESEARCH AND ARTIFiCIiAL INTELLIGENCE

Abstract

With the effective use of Al (artificial intelligence) in history studies today and in the future, it
is inevitable that different changes and innovations will emerge. First of all, it is anticipated that this
study will contribute to the field since there is not enough Turkish literature on the subject. In addition,
artificial intelligence applications and how to collect data, clean data, classify data, analyze data,
visualize and systematize the results, access archives accurately, quickly and easily, and extract
historical texts are discussed. In short, examples of the use of artificial intelligence in history research
are presented and the innovations and developments it will bring in terms of professional change are
mentioned.

Keywords: History, Al (Artificial Intelligence), Methodology

Giris

Insanlik tarihi boyunca bilgiye ulasma ve isleme bigimleri siirekli bir degisim icinde olmustur.
Ozellikle 20. yiizyilda teknolojinin hizla gelisimi, bu degisimi daha da ivmelendirmis ve 21. yiizyilda
yapay zekanin ylkselisiyle birlikte yepyeni bir doneme kapi aralamistir. Bu doniigiim, tarih
arastirmalar1 ve tarihgilerin ¢alisma bigimlerini de derinden etkilemektedir. Diger yandan giinliimiiz
tarihgileri, tarihin bir soruya cevap arayan, ge¢misteki eylemleri inceleyen, kanitlara ve yorumlara
dayanan ve insana dair bir disiplin olmasi gerektigi hususunda mutabik kalmislardir®. Tarih biliminin
metodolojisi de bu dort husus {izerinden giiniimiiz sartlaria uygun ve teknolojik gelismelere paralel
olarak siirekli bir degisim ve gelisim gostermektedir. Oyle ki, tarih metodolojisi ses kayitlar1 ve
videolarin heniiz arsivler ile tanismaya basladigi 2000’1li yillarin basindan itibaren giiniimiize kadar
evrilerek gelismektedir®.
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Yapay zeka, kisa ve basitge, insan zekasini taklit eden ve karmasik gorevleri yerine getirebilen
yazilimsal sistemler olarak tanimlanabilir. Giinliik hayatimizda giderek daha fazla yer kaplayan yapay
zeka uygulamalari, akilli telefonlardaki sesli asistanlardan, sosyal medya platformlarindaki yiiz tanima
sistemlerine kadar genis bir yelpazede karsimiza ¢ikmaktadir. Otonom bir sekilde calisan bu yazilimlar,
hizl, kolay ve dogru islem hizmeti sunarak bu alanlarda zamandan tasarruf saglamaktadir.

Diger yandan bilgiye hizli ve kolay erisim ve dijital ortamda yer alan veri miktar1 her gegen giin
artmaktadir. Oyle ki, dijital ortamdaki veri akis1 her iki yilda bir katlanarak artmaktadir®®. Bu denli
biiyiik bir veri hacmiyle basa ¢ikmak, verileri insan giiciiyle islemek i¢in pratik olarak imkansiz hale
gelmektedir. Iste bu noktada, yapay zeka uygulamalari devreye girerek verilerin toplanmasi,
smiflandirilmasi, analiz edilmesi ve anlamli bilgiler iiretilmesi siireglerinde 6nemli bir rol
oynamaktadir®"

Tarih arastirmalart da yapay zekanin sundugu bu olanaklardan faydalanabilecek Gnemli
alanlardan biridir. Yapay zeka destekli metin analizi, tarihsel belgelerin dijitallestirilmesi, olaylarin
modellenmesi ve simiilasyonu gibi uygulamalar, tarihgilerin is yiikiinil hafifleterek daha derinlemesine
analizler yapmalarini saglayabilir. Ancak yapay zekanin tarih aragtirmalarinda kullanimi beraberinde
bazi etik ve metodolojik sorular1 da giindeme getirmektedir. Bu makalede, yapay zekanin tarih
alanindaki potansiyel uygulama alanlarini, faydalarin1 ve karsilasabilecegi zorluklar ele alacagiz.
Ayrica, bu teknolojinin tarih aragtirmalariin gelecegini nasil sekillendirebilecegi iizerine bir tartigma
yiirlitecegiz.

Temel Yapay Zeka Terimleri

Bu bdliimde, yapay zekanin tarih arastirmalarinda kullanilan temel bilesenlerini ve bunlarin alt
dallarin1 ele alacagiz. Yapay zeka; insan benzeri bilissel islevleri taklit eden bilgisayar sistemleri
olusturmay1 amaglayan genis bir disiplin olup yapay sinir aglari, uzman sistemler, bulanik mantik ve
genetik algoritma olmak iizere ¢esitli bilesenlerden olusabilmektedir®®. Yapay sinir aglari, insan
beyninden esinlenilerek yapilmis, g¢esitli bagintilar araciligiyla birbirine baglanan ve her biri kendi
bagina sahip islem elemanlarindan olusan paralel ve dagitilmis bilgi isleme yapilar1 veya bilgisayar
programlaridir®®. Bu tiir sistemler, problem belirleyen, analitik ¢oziimleme yapan, dijital ortama
aktarilan bilgilerden faydalanan ve deneyimlerden ¢ikarim yapabilen yapay zeka uygulamalaridir.
Yapay sinir aglari, karmagsik oriintiileri tanima ve tahminlerde bulunma yetenekleri sayesinde yapay
zeka sistemleri igerisinde ¢ok genis alanda uygulama alani bulunmaktadir. Makine 6grenmesi veya
yapay Ogrenme bilgisayarlarin agik¢a programlanmadan verilerden 6grenmesini saglayan bir yapay
zeka dalidir. Makine Ogrenmesi algoritmalari, tarihsel verilerdeki kaliplari tespit etmek, olaylari
simiflandirmak, egilimleri belirlemek ve gelecekteki olaylar1 tahmin etmek i¢in kullanilabilir. Mesela,
akilli telefonlardaki asistan uygulamalar1 yapay sinir aglart ve makine 0grenmesinin dogrudan yer
aldig1 alanlardir. Diger yandan derin 6grenme, makine 6grenmesi kapsaminda yer alan bir yapay zeka
teknolojisi olup c¢ok katmanli yapay sinir aglari kullanilarak biiylik veri kiimelerinden karmasik
ortintiileri 6grenen bir makine 6grenmesi alt dalidir. Derin 6grenme, 6zellikle goriintii ve ses tanima,
dogal dil isleme ve karmasik tarihsel olaylarin modellenmesi gibi alanlarda etkilidir. Derin 6grenme,
geleneksel kurallar ile 6grenmek yerine; resim, video, ses ve metinlere ait verilerin simgelerinden
otomatik olarak 6grenebilmektir®. Derin 6grenme, yiiz tanima, ses tanima, karakter tanima; mesela,
Osmanlica karakter tanima gibi bir¢ok farkli alanda kullanilmaktadir. Nesne tanima, yapay zekanin,
ozellikle resim ve videolarda, sekil, desen vb. nesneleri tanimlamaya veya simiflandirmaya yonelik
faaliyet gosterdigi bir takim makine 6grenmesi teknolojileridir®™. Nihayet veri madenciligi biiyiik veri

30 J. Gantz — D. Reinsel, The Digital Universe In 2020: Big Data, Bigger Digital Shadows And Biggest Growth in The Far
East. IDC iView: IDC Analyze the future, 2012, s. 1.

31 H. Oztiirk, Arsivler ve Yapay Zeka, Bilgi Yonetimi Dergisi, c.4,say12, 2021, s. 283.
32H. Pirim, Yapay Zeka, Journal of Yasar University, 2006, 1 (1), s. 87-88.

33 S. Ardig, Yapay Sinir Aglari Kullanilarak Santrifiij Pompalarda Performans Tayini, Yayimlanmamis Yiiksek Lisans Tezi,
Eskisehir Osmangazi Universitesi, Fen Bilimleri Enstitiisii, Eskisehir, 2014, s.6.

34 A.Yimaz, U. Kaya, Derin Ogrenme, Istanbul 2020, s. 1.
35 K.Koutroumbas-S. Thedoridis, Pattern Recognition, Academic Press, 2009, s. 1.
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kiimelerindeki gizli oriintiileri, iliskileri ve egilimleri ortaya ¢ikarma siirecidir. En 6nemli uygulamasi
metin madenciligi, dogal dil isleme uygulamalar1 olup, temelde veriden bilgiye ulasma cabasini
tasimaktadir. Bu bilgiler, amag¢ ve hedeflere uygun ise yarar faydal bilgiler olarak diisiiniilebilir.*
Metin madenciligi, cok biiyiik belgelerin analizi ve yapilandirilmamis metin tabanli verilerden anlamli
bilgiler ¢ikarma siirecidir. Bu islemler araciligiyla 6zet bilgilerin ¢ikarilmasi, siniflandirilmasi, indeks
ve {ist veri bilgisi vb. bir¢ok islem yapilmaktadir®. Metin kaynakli ¢calisma alani olan dogal dil isleme,
yapay zekanin bilgisayarlarin insan dilini anlamasi, yorumlamasi ve iiretmesini saglayan bir yapay
zeka dalidir®. Bilgisayar sistemlerinin her milletin dogal dillerini anlay1p tepki vermeleri ile ilgilenen
bir ¢aligma alanini ortaya ¢ikarmistir. Dogal dil isleme insanlar tarafindan bilgisayarlara yoneltilen ses
ve metinleri isleyip insan ve bilgisayar etkilesimini gerceklestirmeyi saglamaktadir. Bu etkilesim
neticesinde metin temelli olarak cesitli islemler yap11abilmektedir39. Ayrica dogal dil islemi metin
siniflandirma, metin ayrigtirma, duygu analizi, bilgi g¢ikarimi, varlik ismi tanima, zamansal iligki
cikarimi, olay ¢ikarimi, sozciik tiirii etiketleme, metin siralama, otomatik harf cevirisi, otomatik soru
cevaplama yapabilmektedir®.

Tarih Arastirmalarinda Yapay Zekanin Kullanilmasi

Yapay zeka, biiyilik veri setlerini analiz etme, Oriintiileri tanima ve tahminler yapma yetenekleri
sayesinde tarih bilgilerini daha derinlemesine anlamak i¢in yeni olanaklar sunar. Yapay zeka
uygulamalari, tarihgilerin aragtirmalarinda daha verimli olmalarina ve daha derinlemesine analizler
yapmalarina olanak tanir.

Tarihsel belgelerin dijitallestirilmesi, yapay zeka sistemlerinin bu belgeleri analiz ederek 6nemli
bulgular ¢ikarmasini saglar. Ornegin, metin madenciligi teknikleri kullanilarak, tarihsel belgelerin
icindeki belirli kelime ve kavramlarmn sikligi incelenebilir. Yapay zeka, tarihsel metinlerin
derinlemesine analiz edilmesine olanak tanir. Icerik analizi baglaminda kullamlan frekans analizi,
kategorik analiz, degerlendirici analiz, iliski analizi gibi analiz tekniklerinin gelistirilmis
uygulamalarina da imkan tammaktadir®'. Ayrica benzer belgelerin karsilastirilmasi ve igeriklerinin
¢ikarimi, arastirmacilara eski belgelerden yeni bilgi elde etme imkani verir. NLP (Neuro Linguistic
Program) teknikleri ile metinlerin i¢indeki temalar, 6nemli isimler ve olaylar otomatik olarak
belirlenebilir.

Yapay zeka, ¢ok biiytik arsivleri hizli bir sekilde inceleyerek tarihsel olaylarin zamansal ve
mekansal siniflandirilmasinda yardimer olabilir. Omegin, bir savasin farkli donemlerinde hangi
kaynaklarin daha fazla kullanildigini analiz edebilir.

Yapay zeka, gecmis olaylar1 modelleme ve simiile etme konusunda da faydalidir. Tarihgiler,
toplumsal ve ekonomik dinamiklerin nasil islemekte oldugunu anlamak icin simiilasyonlar
olusturabilir. Tarihsel verilerin gorsellestirilmesi, karmagik bilgilerin daha anlagilir hale getirilmesi
acisindan Onemlidir. Yapay zeka algoritmalari, cografi bilgi sistemleri ve sosyal ag analizi gibi
araglarla birlikte ¢alisarak tarihsel olaylarin ve iliskilerin haritalar {izerinde gosterilmesine imkan sunar.
Bu, aragtirmacilarin farkli donemlerdeki toplumsal ve siyasi dinamikleri anlamalarina yardimei olur.

Arkeolojik alanlarda, yapay =zeka kullanilarak tarih Oncesi nesnelerin tanimlanmasi ve
siiflandirilmasi yapilabilmektedir. Goriintii isleme teknikleri sayesinde, kazi alanlarindan alinan
gorseller iizerinde otomatik analizler gergeklestirilir.

36 S.Arslantekin, Veri Madenciligi ve Bilgi Merkezleri, Tiirk Kiitiiphaneciligi, 2003, 17(4), 375.

37M. O. Dolgun-T.G.Ozdemir-D. Oguz, Veri Madenciliginde Yapisal Olmayan Verinin Analizi: Metin ve Web Madenciligi,
fstatistikg:iler Dergisi, 2009, s. 49.

38 S.E. Seker, Metin Madenciligi (Text Mining), YBS Ansiklopedi, 2015, 2(3), 31.

39 E. Adali,Dogal Dil isleme, Tiirkiye Bilisim Vakfi Bilgisayar Bilimleri ve Miihendisligi Dergisi, 2012, 5(2), s.4; D Kiigiik-N.
Arict, Dogal Dil Islemede Derin Ogrenme Uygulamalar1 Uzerine Bir Literatiir Calismasi,Uluslararast Yénetim Bilisim
Sistemleri ve Bilgisayar Bilimleri Dergisi, 2018, 2(2), s. 81-83.

40 N.Selguk, Bilgi Merkezlerinde Yapay Zekd Uygulamalari: Tiirkiye I¢in Durum Analizi ,Yayimlanmanuis Yiiksek Lisans
Tezi. Cankiri: Cankir1 Karatekin Universitesi, Sosyal Bilimler Enstitiisii, 2019, s. 20-50,. Adali, agm., s. 4; D. Kiigiik-N.
Arici, agm., s. 81-83;H. Oztiirk,agm., s. 283 — 300.

41 N.Bilgin, Sosyal Bilimlerde Igerik Analizi Teknikler Ornek Calismalar, Ankara 2006,5.10-28
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Tarihsel metinlerin dilini analiz etmek i¢in dogal dil isleme (NLP) yontemleri kullanilarak,
donemler arasinda dil degisimlerini ve egilimlerini incelemek miimkiindiir. Ayrica tarihsel belgelerin
incelenmesi ve yorumlanmasinda da 6nemli bir yer tutmaktadir.

Yapay zeka, tarihsel belgelerin dijitallestirilmesi ve argivlenmesi siirecinde 6nemli bir rol
oynamaktadir. Bu siirec, belgelerin otomatik olarak etiketlenmesini ve arsivlenmesini kolaylastirarak
tarih arastirmalarini daha erisilebilir hale getirir. Ayrica, kullanicilar i¢in arama ve filtreleme imkanlari
sunarak, tarihsel verilere daha hizli erigim saglar.

Netice olarak Yapay zeka, tarih aragtirmalarinin daha disiplinler arast bir yaklagim ile
gelistirilmesine ve daha derin i¢ goriiler elde edilmesine yardimci olur. Bu sayede tarihsel arastirmalar,
daha genis bir perspektif ve hizla gelisen teknoloji ile zenginlesmektedir.

Yapay zekanin tarih aragtirmalarinda muhtelif alanlarda etki edebilmesi miimkiindiir. Yapay zeka,
biiyiik veri setlerini analiz ederken insan giiciinii minimize ederek zaman tasarrufu saglar. insan
hatalarim1 en aza indirerek daha giivenilir sonuglar elde edilmesine yardimer olur. Tarihsel belgelerin
derinlemesine analizi i¢in daha dnce fark edilmeyen baglantilari ve desenleri ortaya ¢ikarir.

Yapay zekanin tarih arastirmalarinda kullanimi bazi zorluklarla da karsilagabilir. Tarihsel verilerin
kalitesi degiskenlik gosterdiginden, giivenilir sonuglar elde etmek igin veri setlerinin dikkatli bir
sekilde secilmesi gerekmektedir. Yapay zeka sistemlerinin dogru bir sekilde egitilmesi, dogru sonuglar
elde edilmesi i¢in kritik 6neme sahiptir.

Gelecekte yapay zekanin tarih arastirmalarinda daha fazla entegrasyon goérmesi beklenmektedir.
Yeni algoritmalar ve teknolojiler, tarih arastirmalarinda daha etkin yontemler gelistirilmesine olanak
taniyacaktir. Ayrica, tarih egitimi ve Ogretiminde de yapay zeka uygulamalarinin kullanilmasinin
yayginlagsmasi ongoriilmektedir. Sonug olarak, yapay zekanin tarih arastirmalarindaki kullanimi, veri
analizinden metin ¢6ziimlemeye kadar genis bir yelpazede Onemli avantajlar sunmaktadir. Bu
teknolojilerin daha etkili bir sekilde kullanilmasi, tarih arastirmalarinin gelecegini sekillendirmekte ve
bu alandaki ¢aligmalarin daha derinlemesine bir anlayisla ele alinmasina katki saglamaktadir

Tarih Cahsmalarinda Veri Analizi Yapay Zeka ile Gerceklestirmek icin Izlenebilecek
Adimlar

Tarih caligmalarinda veri analizini yapay zeka ile gerceklestirmek igin izlenebilecek
adimlar su sekilde siralanabilir:

1. Arastirma Konusunun ve Hedeflerinin Belirlenmesi: Herhangi bir arastirma projesinde oldugu
gibi, ilk adim aragtirma konusunu ve hedeflerini belirlemektir. Tarihsel hangi sorulara cevap
aranacagl, hangi doneme veya olaya odaklanilacagi net bir sekilde tanimlanmalidir. Ardindan,
yapay zekanin aragtirmada nasil bir rol oynayacagi, hangi spesifik amaglar i¢in kullanilacagi
belirlenmelidir. Ornegin, metin siiflandirmasi, desen tamima veya egilim analizi gibi hedefler
belirlenebilir.

2. Veri Toplama ve Hazirlama: Arastirma konusu ve hedefleri belirlendikten sonra, analiz edilecek
verilerin toplanmasi gerekir. Bu veriler kurumsal veri tabanlari ile internet kaynakli oldugu gibi
arsivler, dijital kiitiphaneler, miizeler, ¢evrimici veri tabanlar1 veya diger ilgili kaynaklardan elde
edilebilir. Toplanan verilerin formati metin, goriintii, ses veya video gibi farklilik gosterebilir **
Veri toplama asamasindan sonra, toplanan verilerin analiz i¢in uygun hale getirilmesi gerekir. Bu
stireg, eksik verilerin tamamlanmasi, hatali veya tutarsiz bilgilerin diizeltilmesi ve verilerin yapay
zeka algoritmalar tarafindan islenebilecek formata doniistiiriilmesini icerir. Ornegin, metin verileri
sayisallastirilabilir veya goriintiiler islenerek anlamli 6zellikler ¢ikarilabilir®,

3. Uygun Yapay Zeka Yontemlerinin Segilmesi: Veri hazirlama asamasindan sonra, arastirma
hedeflerine ulasmak i¢in kullanilacak uygun yapay zeka yontemleri belirlenmelidir. Dogal Dil
Isleme (NLP), tarihsel metinlerin analizi, metin madenciligi, duygu analizi ve makine gevirisi gibi
alanlarda kullanilabilir. Makine Ogrenmesi ve Derin Ogrenme, biiyiik veri setlerindeki gizli

42 O.V.Burton, Amerikan Dijital Tarihi, ¢ev. F.Berk-V.Kanat, TUHED( Turkish History Educational Journal, 2018,
7(2),5.697-719

43 “Yapay Zeka ve Biiyiik Veri Analatigi”, https://digipeak.org/tr/blog/buyuk-veri-analitigi, 10.09.2024
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kaliplar ve iliskileri kesfetmek icin kullanilabilir. Gériintii Isleme ise eski haritalar, resimler ve el
yazmasi belgelerin analizi i¢in uygulanabilir®.

4. Model Gelistirme ve Egitimi: Uygun yapay zeka yontemleri belirlendikten sonra, bu yontemleri
kullanarak bir model gelistirilip egitilmelidir. Model gelistirme asamasinda, arastirma hedeflerine
en uygun algoritmalar secilmelidir. Ornegin, karar agaclari, sinir aglari veya destek vektdr
makineleri gibi algoritmalar kullanilabilir. Model, hazirlanan veri seti kullanilarak egitilir.
Verilerin bir kismi egitim, bir kismi dogrulama ve bir kismi da test icin ayrilir. Modelin
performansi, dogruluk, kesinlik, geri ¢agirma gibi performans olgiitleri kullanilarak degerlendirilir.
Gerekirse, hiperparametre ayarlamalar1 yapilarak veya farkli algoritmalarla denemeler yapilarak
modelin performansi artirilabilir.*”®

5. Sonuglarin Analizi ve Yorumlanmasi: Model egitilip degerlendirildikten sonra, elde edilen
sonuclar analiz edilip yorumlanmalidir. Sonugclar, grafikler, haritalar ve diger gorsel araclar
kullanilarak gorsellestirilebilir. Elde edilen bulgular, tarihsel olaylar ve siireglerle iligkilendirilerek
yorumlanmali ve arastirmanin baglangicinda belirlenen hipotezler test edilmelidir. Ayrica, analiz
sonuclar1 yeni aragtirma alanlarinin belirlenmesi i¢in de kullanilabilir.

6. Bulgularin Paylagilmasi ve Yayinlanmasi: Son asamada, elde edilen bulgularin paylasilmasi ve
yaymlanmasi gerekir. Aragtirma sonuglari, makaleler ve konferans bildirileri araciligiyla bilim
diinyasina sunulabilir. Ayrica, veri setleri ve modeller diger aragtirmacilarin kullanimina agilarak
isbirligi tesvik edilebilir. Elde edilen bilgiler, seminerler ve atolye ¢alismalar1 araciligiyla da
paylasilabilir.

7. Etik ilkeler ve Yasal Mevzuata Uyum: Yapay zeka ile tarih calismalar yiiriitiirken, etik ilkelere
ve yasal mevzuata uyum saglamak son derece dnemlidir. Kisisel verilerin korunmasi ve gizlilik
ilkelerine uyulmasi, kullanilan kaynaklarin dogru bir sekilde referanslandirilmasi ve telif haklarina
sayglt gosterilmesi gerekmektedir. Ayrica, model gelistirme sirasinda Onyargilarin en aza
indirilmesi ve tarafsiz sonuglar elde edilmesi i¢in caba gosterilmelidir®.

Tarih Bilimciler i¢in Yapay Zekanin Alt Béliimleri

Yapay zeka, tarih arastirmalarinda devrim yaratma potansiyeline sahip bir dizi teknoloji ve yontemi
kapsar. Bu teknolojiler, tarihgilerin biiyiik veri kiimelerini analiz etmelerine, karmasik Oriintiileri
belirlemelerine ve gegmise dair daha derin bir anlayis gelistirmelerine olanak tanir. Iste tarih bilimciler
icin 0zellikle 6nemli olan yapay zeka alt boliimleri:

1. Dogal Dil isleme (NLP): Tarihsel belgelerin ¢ogu, insan dilinde yazilmis metinlerden olusur. NLP,
bilgisayarlarin bu metinleri anlamasini, yorumlamasini ve islemesini saglayarak tarihgiler i¢in paha
bigilmez bir arag¢ haline gelir.

e Metin Analizi: NLP, tarihsel metinlerde belirli kelimelerin, ifadelerin ve kavramlarin sikligini
analiz ederek donemler, bolgeler veya kisiler arasindaki egilimleri ve farkliliklar1 ortaya
¢ikarabilir.

e Duygu Analizi: Metinlerde ifade edilen duygu ve disiinceleri (6rnegin, olumlu, olumsuz,
notr) otomatik olarak belirleyerek, tarihsel olaylara ve figiirlere yonelik toplumsal algiy
anlamaya yardimci olabilir®’.

e Metin Simiflandirmasi: Belgeleri konu, donem veya yazar gibi farkli kategorilere otomatik
olarak ayirarak, biiyiik metin koleksiyonlarini diizenlemeyi ve analiz etmeyi kolaylastirir.

e Makine Cevirisi: Farkli dillerdeki tarihsel belgeleri g¢evirerek, tarihgilerin daha genis bir
kaynak yelpazesine erismelerini ve karsilastirmali calismalar yapmalarini saglar *.

44 “Yapay Zeka lle Veri Analizi Nasil Yapiir?”, https://www.solvera.com.tr/yapay-zeka-ile-veri-analizi-nasil yapilir-b-1,
10.09.2024

45 “Yapay Zeka ile Veri Analizi Nasil Yapihr?”, https://www.solvera.com.tr/yapay-zeka-ile-veri-analizi-
nasil yapilir-b-1, 10.09.2024
* N. Yesilkaya, Yapay Zekaya Dair Etik Sorunlar, Sarkiyat Ilmi Arastirmalar Dergisi, 2020, C. 14, Say 3 5.949-59
4" Yapay Zeka ve Biiyiik Veri Analatigi”, https:/digipeak.org/tr/blog/buyuk-veri-analitigi, 10.09.2024

8 “Yapay Zeka Ile Veri Analizi Nasil Yapilr?”, https://www.solvera.com.tr/yapay-zeka-ile-veri-analizi-nasil
yapilir-b-1, 10.09.2024
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2. Goriintii ve Video Isleme: Tarihsel fotograflar, haritalar, sanat eserleri ve hatta videolar, gecmise
dair 6nemli gorsel kanitlar sunar. Yapay zeka destekli goriintii ve video isleme teknikleri, bu gorsel
verilerden zengin bilgiler ¢ikarmak igin kullanilabilir *.

e Nesne Tamima: Goriintiilerdeki belirli nesneleri (6rnegin, kisiler, binalar, objeler) otomatik
olarak tamimlayarak, tarihsel olaylar ve giinliik yasami anlamaya yardime1 olur.

Nesne tanima siireclerinde yaygin olarak kullanilan algoritmalar sunlardir:
1-Konvoliisyonel Sinir Aglar1 (CNN): Goriintiilerdeki 6zellikleri 6grenmek icin kullanilan
temel bir derin 6grenme yapisidir.
2-YOLO (You Only Look Once): Ger¢ek zamanli nesne tanmima igin tasarlanmis bir
algoritmadir. Goriintiiyii tek bir gegiste analiz ederek nesneleri hizli bir sekilde tanimlar®.
3-Rekurrent Sinir Aglar1 (RNN): Zaman serisi veya ardigik verilerle ¢aligmak i¢in kullanilan
bir ag yapisidir. Genellikle dizilerdeki nesneleri tanimlamak i¢in tercih edilir.

e Goriintii Simiflandirmasi: Goriintiileri iceriklerine gore (Ornegin, manzara, portre, savas
sahnesi) otomatik olarak siniflandirarak, biiyiik gorsel arsivleri diizenlemeyi ve analiz etmeyi
kolaylastirir **.

e Optik Karakter Tanmma (OCR): Basili veya elle yazilmis metinleri dijital formata
déniistiirerek, tarihsel belgelerin aranabilir ve analiz edilebilir hale gelmesini saglar .

3. Klasik Makine Ogrenmesi: Tarihsel veriler genellikle sayisal veya kategorik ozellikler igerir.
Klasik makine 6grenmesi algoritmalari, bu verilerdeki oriintiileri belirlemek, tahminlerde bulunmak ve
siniflandirmalar yapmak igin kullamilabilir®,

e Smiflandirma: Tarihsel olaylari veya figiirleri belirli kategorilere (6rnegin, savas, baris,
ekonomik biiyiime) atamak i¢in kullanilabilir **,

o Kiimeleme: Benzer Ozelliklere sahip tarihsel verileri gruplandirarak, gizli Oriintiileri ve
iligkileri ortaya cikarabilir.

e Regresyon: Tarihsel degiskenler arasindaki iligkileri modelleyerek, bir degiskendeki
degisikliklerin digerlerini nasil etkiledigini anlamaya yardimeci olur™.

Bu agamada genellikle su makine 6grenmesi algoritmalari kullanilir:
Naive Bayes: Metin siniflandirilmasi igin yaygin olarak kullanilir.
Destek Vektor Makineleri (SVM): Veri setlerini siniflandirmak i¢in kullanilir.

Evrisimli Sinir Aglar1 (CNN): Goriintii verilerinin yan sira metinlerde de etkili sonuglar verir.
RNN ve LSTM: Uzun dénemli bagimliliklar1 6grenmek i¢in kullanilir®®.

4. Ag Isleme (Graph/Network Analysis): Tarihsel olaylar ve figiirler arasindaki iliskileri temsil
etmek icin aglar kullanilabilir. Ag isleme teknikleri, bu aglar1 analiz ederek toplumsal yapilar, gii¢
dinamikleri ve bilgi akis1 hakkinda bilgi edinmeye yardimeci olur®’.

e Merkezilik Analizi: Agdaki en etkili veya onemli diigiimleri (6rnegin, tarihsel figiirler,
olaylar) belirleyerek, toplumsal ve siyasi yapilar1 anlamaya yardimeci olur.

49 https://www.webtures.com/tr/blog/yapay-zeka-sistemlerinde-gozetim%20ve%20etki
50 https://verianalizi.yaptirma.com.tr/yapay-zeka-ile-nesne-tanima/,

51 https://www.milsoft.com.tr/wp-content/uploads/2020/08/Y apay-Zeka-ve-Askeri-Uygulamalar v2.2.pdf,
https://pandermos.net/yapay-zeka-ve-bilimsel-arastirmalar-yeni-ufuklar/

52 N.A.Berk, Aktif tarih Dersleri Igin Alternatif Uygulamalar: tarihsel Canlandirma ve Simiilasyon, Tarih Okulu
Dergisi, 2019,XLI,s.755-777

58 “Yapay Zeka fle Veri Analizi Nasil Yapilr?”, https://www.solvera.com.tr/yapay-zeka-ile-veri-analizi-nasil
yapilir-b-1, 10.09.2024

S*https://verianalizi.yaptirma.com.tr/yapay-zeka-ile-nesne-tanima/

% https://verianalizi.yaptirma.com.tr/yapay-zeka-ile-nesne-tanima/,

% https://www.yapayzekatr.com/2021/01/20/dogal-dil-isleme-nlp-ve-yapay-zeka/

57 https://www.milsoft.com.tr/wp-content/uploads/2020/08/Y apay-Zeka-ve-Askeri-Uygulamalar_v2.2.pdf,
% https://www.mimari3d.com/yapay-zeka-ile-3d-modelleme/,

51
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e Topluluk Tespiti: Ag igindeki yogun baglantili alt gruplari (6rnegin, siyasi gruplar, ticari
aglar) belirleyerek, toplumsal organizasyonlar1 ve iliskileri anlamaya yardime1 olur®™.

5. Simiilasyon Teknolojileri: Tarihsel olaylar1 ve siiregleri modellemek ve simiile etmek i¢in yapay
zeka tabanli araclar kullanilabilir. Bu simiilasyonlar, tarihgilerin "ne olurdu eger" senaryolarini
kesfetmelerine ve farkli faktorlerin tarihsel sonuglar iizerindeki etkisini anlamalarina olanak tanir.
Yapay zekanin entegrasyonu ile 3D modelleme siirecleri hiz kazanmakta ve karmasik yapilar daha
kolay bir sekilde olusturulabilmektedir. Ornegin, yapay zeka destekli 3D modelleme araclari, gergek
zamanli render siireclerini optimize edebilir™.

e Ajan Tabanh Modelleme: Tarihsel aktorlerin (6rnegin, bireyler, gruplar, devletler)
davraniglarii ve etkilesimlerini simiile ederek, karmasik toplumsal ve siyasi dinamikleri
anlamaya yardimc1 olur.

e Sistem Dinamigi: Tarihsel sistemlerin (6rnegin, ekonomiler, niifuslar, ¢evre) zaman iginde
nasil degistigini modelleyerek, uzun vadeli egilimleri ve kaliplar1 anlamaya yardimci olur.

Bu yapay zeka alt boliimleri, tarih arastirmalarinda kullanilabilecek giiclii araglar sunar. Ancak, bu
teknolojilerin etik ve metodolojik zorluklarinin farkinda olmak 6nemlidir. Veri kalitesi, algoritmik
Onyargi ve sonuglarin yorumlanmasi gibi konulara dikkat edilmesi, yapay zekanin tarih arastirmalarina
sorumlu ve anlamli bir sekilde entegre edilmesini saglayacaktir.

Yapay Zeka ile Tarihi Verilerin Analizinin Avantajlari

Yapay zeka teknolojilerinin tarih arastirmalarinda kullanimi, geleneksel yontemlere kiyasla
bircok avantaj sunmaktadir. Bu avantajlar, tarih arastirmalarinin daha etkin, kapsamli ve derinlemesine
yapilmasina olanak tanir. Iste yapay zeka ile tarihi verilerin analizinin sundugu baslica avantajlar:

1. Biiyiik Veri Setlerinin Hizli ve Etkin Analizi Tarih arastirmalar1 siklikla biiyiik miktarda verinin
incelenmesini gerektirir. Geleneksel yontemlerle bu verilerin analiz edilmesi zaman alict ve zahmetli
olabilir. Yapay zeka algoritmalari, biiyiikk veri setlerini kisa siirede isleyerek arastirmacilara zaman
kazandirir. Bu sayede, genis arsivler, dijital kiitiiphaneler ve ¢evrimici kaynaklardaki veriler hizli bir
sekilde analiz edilebilir.

2. Gizli Kaliplarin ve iliskilerin Kesfi Yapay zeka ve ozellikle makine 6grenmesi algoritmalari, veri
setlerinde insan goziiyle fark edilmesi zor olan kaliplar1 ve iliskileri ortaya ¢ikarabilir. Bu sayede,
tarihsel olaylar arasindaki baglantilar, trendler ve tekrar eden motifler belirlenebilir. Derin 6grenme
teknikleri, karmasik veri yapilarinda bile anlamli desenleri tespit edebilir.

3. Dogal Dil isleme ile Metin Analizi Tarihsel belgelerin biiyiik bir kism1 metin tabanlidir. Dogal dil
isleme (NLP) teknikleri sayesinde, farkli dillerde ve eski yaz1 sistemlerinde yazilmis metinler otomatik
olarak islenebilir. Bu, metinlerin anlamlandirilmasi, 6zetlenmesi, siniflandirilmasi ve anahtar bilgilerin
¢ikarilmast konusunda biiyilk avantaj saglar. Ayrica, el yazmasi belgelerin dijitallestirilmesi ve
transkripsiyonu da yapay zeka ile kolaylasir.

4. Hata Azaltma ve Dogruluk Artis1 Insan eliyle yapilan veri analizlerinde hata yapma olasilig1
yiiksektir. Yapay zeka sistemleri, 6nceden tanimlanmis algoritmalar ve modeller araciligryla tutarl ve
dogru sonuglar iiretir. Bu, veri analizinin glivenilirligini artirir ve arastirma sonuglarinin dogrulugunu
destekler.

5. Gorsellestirme ve Veri Sunumu Yapay zeka araclari, analiz sonuglarm gorsellestirme konusunda
da biiyiikk faydalar saglar. Verilerin grafikler, haritalar ve interaktif gorseller seklinde sunulmasi,
karmasik bilgilerin daha anlasilir hale gelmesine yardimci olur. Ozellikle cografi bilgi sistemleri
(CBY) ile entegre edildiginde, tarihsel olaylarin mekansal dagilimi etkili bir sekilde gosterilebilir.

6. Zaman ve Maliyet Tasarrufu Yapay zeka uygulamalari, manuel veri isleme ve analiz siireclerini
otomatiklestirerek hem zamandan hem de maliyetten tasarruf saglar. Bu, arastirmacilarin daha stratejik
ve yaratici gorevlere odaklanmasini miimkiin kilar.

7. Arsivlere ve Kaynaklara Kolay Erisim Yapay zeka destekli arama ve indeksleme sistemleri, genis

%8 https://karsem.karatay.edu.tr/yapay-zeka-ve-fizik-karmasik-problemleri-cozme,
% https://www.mimari3d.com/yapay-zeka-ile-3d-modelleme/,
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arsivlerde istenilen bilgilere hizli ve dogru bir sekilde ulasilmasini saglar. Metin tanima (OCR) ve
icerik tanima teknolojileri sayesinde, dijitallestirilmis belgelerin i¢inde anahtar kelimeler ve kavramlar
kolayca bulunabilir.

8. On Yargilarin ve Oznelligin Azaltilmas1 Yapay zeka sistemleri, verileri analiz ederken insan
kaynakl1 6nyargilarin etkisini azaltir. Bu, daha tarafsiz ve nesnel sonuclarin elde edilmesine katkida
bulunur. Ancak, algoritmik 6nyargilara karsi da dikkatli olunmasi ve modellerin diizenli olarak
degerlendirilmesi 6nemlidir.

9. Yeniden Uretilebilirlik ve Tutarhlik Yapay zeka ile yapilan analizler, ayni veri seti ve
parametreler kullanildiginda tutarli sonuglar iiretir. Bu, arastirmalarin yeniden iiretilebilir olmasini
saglar ve bilimsel metodolojiye uygunluk kazandirir.

10. Yeni Arastirma Alanlarimin Kesfi Veri madenciligi ve yapay zeka teknikleri, mevcut verilerden
yeni hipotezlerin ve arastirma alanlarinin ortaya ¢ikmasina olanak tanir. Bu, tarih bilimine yenilikg¢i
bakis acgilar kazandirarak disiplinin gelisimine katki saglar.

Sonug

Yapay zeka teknolojileri, tarih arastirmalarinda yenilik¢i yaklasimlar sunarak veri analizini daha etkin
ve verimli hale getirmektedir. Biiyiik veri setlerinin hizli ve dogru bir sekilde analiz edilmesi, gizli
kaliplarin ve iligkilerin kesfedilmesi, metin ve goriintii islemedeki gelismeler sayesinde tarihgiler,
gecmise dair daha derin ve kapsamli anlayislar gelistirebilirler. Ancak, bu teknolojilerin basarili bir
sekilde uygulanmasi i¢in dogru adimlarin izlenmesi ve disiplinler arasi bir yaklagim benimsenmesi
gerekmektedir. Ayrica, etik ilkeler ve yasal mevzuata uyum, yapay zekanin sorumlu ve giivenilir bir
sekilde kullanilmasini saglar. Yapay zekanin tarih arastirmalarinda kullanimi, alanin gelisimine énemli
katkilar sunacak ve tarih bilimine yeni ufuklar acacaktir.
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SOSYAL BIiLIMLERIN KESiSiM NOKTASI: YAPAY ZEKA VE ETiK
Taylan MARAL"

Ozet

Yapay zekd teknolojilerinin sosyal bilimlerdeki kullanimi, arastirma ydntemlerinde ve
toplumsal analizlerde 6nemli degisiklikler yaratmistir. Yapay zekanin sundugu derinlemesine veri
analizi ve ongorii yetenekleri, sosyal bilimcilerin toplumsal olgular1 ve bireysel davranislar1 daha iyi
anlamalarina olanak tanimis ve disiplinlerarasi calismalar1 tesvik etmistir. Ancak, yapay zekanin bu
kullaniminin beraberinde getirdigi etik sorunlar ve zorluklar, veri gizliligi, anonimlik ve algoritmik
seffaflik gibi temel ilkelere yonelik endiselere yol agmaktadir. Uluslararasi ve ulusal diizeyde cesitli
etik kilavuzlar ve diizenlemeler gelistirilmis olsa da, yapay zekdnin sorumlu ve etik bir sekilde
kullanimi i¢in ek oOneriler ve diizenlemeler gerekmektedir. Etik sorumlulugun rolii, teknolojinin
toplumsal etkilerini yonetmede ve giivenilir arastirma pratigi olusturmada kritik 6neme sahiptir. Yapay
zekanin toplumsal esitsizlikleri derinlestirme riskini azaltmak ve adil veri kullanimim tegvik etmek
amaciyla siirekli olarak giincellenen etik standartlar ve dinamik diizenlemeler gelistirilmelidir. Yapay
zeka teknolojilerinin sosyal bilimlerdeki kullanimi arastirma yontemlerinde ve toplumsal analizlerde
onemli degisiklikler yaratmustir. Bu caligma, yapay zekdnin sosyal bilimlerdeki etkilerini etik
boyutlartyla birlikte ele alan bir literatiir taramasidir. Ozellikle yapay zekanin veri gizliligi, algoritmik
seffaflik ve toplumsal esitsizlikler gibi konularda yarattigi etik sorunlari detaylandirmakta, bu
sorunlara yonelik ¢ziim onerileri sunmaktadir. Ozgiin olarak, calisma uluslararas: etik kilavuzlar ve
reel orneklerle desteklenmis bir kavramsal g¢erceve sunarak yapay zeka ile ilgili etik ikilemlerin sosyal
bilimlerdeki uygulamalarda nasil sekillendigini ortaya koymaktadir. Bu baglamda ¢alisma, gelecekteki
yapay zeka politikalarinin gelistirilmesine yonelik katkilar sunmay1 amaglamaktadir.

Anahtar Kelimeler: Yapay Zeka, Sosyal Bilimler, Etik, Veri Gizliligi, Algoritmik Seffaflik.

THE INTERSECTION OF SOCIAL SCIENCES: ARTIFICIAL INTELLIGENCE AND
ETHICS

Abstract

The use of artificial intelligence technologies in social sciences has led to significant changes
in research methods and social analysis. The in-depth data analysis and predictive capabilities offered
by Al have enabled social scientists to better understand social phenomena and individual behaviors
and have encouraged interdisciplinary studies. However, the ethical issues and challenges associated
with this use of Al raise concerns about fundamental principles such as data privacy, anonymity and
algorithmic transparency. While various ethical guidelines and regulations have been developed at the
international and national level, additional recommendations and regulations are needed for the
responsible and ethical use of Al. The role of ethical responsibility is critical in managing the societal
impacts of technology and establishing sound research practice. Continuously updated ethical
standards and dynamic regulations should be developed to reduce the risk of Al deepening social
inequalities and promote fair data use. The use of Al technologies in the social sciences has created
significant changes in research methods and social analysis. This study is a literature review on the
effects of artificial intelligence in social sciences with its ethical dimensions. In particular, it details the
ethical problems created by artificial intelligence on issues such as data privacy, algorithmic
transparency and social inequalities, and proposes solutions to these problems. Specifically, the study
presents a conceptual framework supported by international ethical guidelines and real-world

* Dog. Dr., Istanbul Gelisim Universitesi, Iktisadi, Idari ve Sosyal Bilimler Fakiiltesi, Yeni Medya ve Iletisim
Boliimii, tmaral@gelisim.edu.tr, ORCID: 0000-0003-4508-4001.
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examples, revealing how ethical dilemmas related to artificial intelligence are shaped in applications in
social sciences. In this context, the study aims to contribute to the development of future artificial
intelligence policies.

Keywords: Artificial Intelligence, Social Sciences, Ethics, Data Privacy, Algorithmic Transparency.

Giris

Son yillarda yapay zekd, sosyal bilimler alaninda 6nemli bir doniisiim yaratmistir. Sosyal
bilimlerin geleneksel yontemlerinin Gtesine gegilmesine olanak saglayan yapay zeka teknolojileri,
arastirmacilara daha derinlemesine veri analizi yapma, ongoriilerde bulunma ve toplumsal siiregleri
modelleme firsati sunmaktadir. Yapay zekanin bu potansiyeli, disiplinlerarasi calismalarin da
artmasina katki saglamistir. Sosyoloji, psikoloji, antropoloji gibi sosyal bilim dallari, Yapay zekanin
sundugu analitik imkéanlar1 kullanarak toplumsal olgular1 ve bireysel davranislar1 daha iyi anlamaya
baslamistir.”*

Ancak, Yapay zekdnin sosyal bilimlerde kullanimi, beraberinde bir dizi etik sorunu da
giindeme getirmistir. Bu teknolojinin arastirma siireclerine dahil edilmesi, hem verilerin toplama ve
islenme yOntemlerinde hem de arastirma sonuglarinin giivenilirliginde yeni soru isaretleri
yaratmaktadir. Ozellikle biiyiik veri kullanimiyla ilgili gizlilik ve anonimlik gibi temel etik ilkeler,
Yapay zekénin yayginlasmastyla yeniden tartismaya acilmistir.%? Yapay zeka algoritmalarinin seffaf
olmamasi ve karar alma siire¢lerinin ¢ogu zaman anlasilmaz olmasi, sosyal bilimlerdeki etik
sorumluluklarin nasil yerine getirilecegi konusunda ciddi endiselere yol agmaktadir.”

Yapay zekdnin sosyal bilimlerdeki uygulamalari, sadece akademik arastirmalarla sinirl
kalmamaktadir. Kamu politikalarindan egitime, saglik hizmetlerinden i giicii yonetimine kadar bircok
alanda yapay zeka sistemleri yaygin olarak kullanilmakta ve bu durum toplumun ¢esitli kesimleri
iizerinde derin etkiler yaratmaktadir. Yapay zekanin toplumsal esitsizlikleri derinlestirebilecegi, bazi
gruplart diglayabilecegi ya da mevcut ayrimcilik Oriintiilerini pekistirebilecegi gibi endiseler, bu
teknolojilerin kullamminda etik yaklasimlarin énemini artirmaktadir.** Sosyal bilimciler, bu nedenle
yapay zekd uygulamalarimi degerlendirirken yalnizca teknolojik basariya degil, ayni zamanda bu
uygulamalarin toplumsal sonuglarina da dikkat etmek zorundadirlar.

Yapay zekanin sosyal bilimlerdeki rolii lizerine yapilan ¢alismalar, bu teknolojinin iki yonlii
bir etkisi oldugunu gostermektedir. Bir yandan, Yapay zekanin arastirma siireglerini hizlandirdigi, yeni
bilgilerin {iretilmesini sagladigi ve toplumsal analizlerde daha kesin sonuglar sundugu
belirtilmektedir. ® Diger yandan, Yapay zekdmin potansiyel olarak bilimsel sahtekarlig
hizlandirabilecegi ve giivenilirligi zedeleyebilecegi gibi riskler de g6z ardi edilememektedir. Bu
noktada, sosyal bilimlerde yapay zeka kullaniminda etik kurallarin belirlenmesi ve bu kurallarin siki
bir sekilde uygulanmasu, disiplinin gelecegi igin kritik bir 5neme sahiptir.®

Genel olarak degerlendirildiginde Yapay zekanin sosyal bilimlerdeki yiikselisi, disiplinler
aras1 bir is birligini ve etik agidan daha dikkatli bir yaklasimi zorunlu kilmaktadir. Teknolojinin
getirdigi firsatlarin yani sira, etik ikilemlerin ve risklerin de farkinda olunmali ve bu dogrultuda sosyal
bilimlerde Yapay zekdnin sorumlu bir sekilde kullanimi saglanmalidir. Bu ¢alisma, yapay zeka

%0 | uciano Floridi, The Ethics of Artificial Intelligence. Oxford University Press, 2021, s.45.
%1 David J. Gunkel, Robot Rights, Cambridge MIT Press. 2018, s.32.

82 Reuben Binns, “Fairness in Machine Learning: Lessons From Political Philosophy”. Proceedings Of The 2018
Conference on Fairness, Accountability, And Transparency, 2018, s. 3.

83 Cathy O'Neil, Weapons Of Math Destruction: How Big Data Increases inequality And Threatens Democracy.
NY Crown Publishing Group, 2016, s. 75.

% Virginia Eubanks, Automating Iinequality: How High-Tech Tools Profile, Police, And Punish The Poor. NY St.
Martin's Press. 2018, s. 158.

% Luciano Floridi ve Josh Cowls, “A Unified Framework Of Five Principles For Al In Society”. Harvard Data
Science Review, 2019, 1(1), s. 6.

% Economist. “Al Could Accelerate Scientific Fraud As Well As Progress. The Economist”, (2024),
https://www.Economist.com/science-and-technology/2024/02/01/ai-could-accelerate-scientific-fraud-as-well-as-progress,
Erigim tarihi: 27.08.2024.
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teknolojilerinin sosyal bilimlerdeki etkilerini ve beraberinde getirdigi etik sorunlari inceleyen bir
literatiir taramasidir. Calismada Oncelikle yapay zekénin sosyal bilimlerde nasil kullanildigina dair
mevcut literatiir kapsamli bir sekilde ele alinmis, ardindan uluslararasi etik kilavuzlar ve diizenlemeler
incelenmistir. Bu literatiir taramasinin amaci, yapay zeka kullanimina iliskin etik ikilemleri kavramsal
bir gerceve i¢inde degerlendirmek ve bu sorunlarin ¢éziimiine dair Oneriler gelistirmektir. Caligma
boyunca, literatiirde yer alan reel 6rnekler ile etik sorunlar somutlastirilmis ve bu baglamda hem teorik
hem de uygulamali katkilar sunulmustur. Bu yontemle, yapay zekanin sosyal bilimlerdeki etik etkileri
daha anlagilir ve sistematik bir sekilde analiz edilmektedir.

Calismada kullanilan etik bagliklar, Avrupa Komisyonu’nun 'Giivenilir Yapay Zeka i¢in Etik
Kilavuzlar' ve OECD nin "Yapay Zeka ilkeleri' gibi uluslararasi standartlardan almmustir. Bu basliklar,
yapay zekanin gilivenilir, adil, seffaf ve hesap verebilir bir sekilde kullanilmasina yonelik etik ilkeleri
temel alarak olusturulmustur. Basliklarin belirlenmesinde kullanilan bu model, yapay zeka
uygulamalarinin etik olarak nasil yonlendirilmesi gerektigine dair kapsamli bir ¢erceve sunmaktadir.
Caligmada ele alinan bagliklar, bu modellerin 1s18inda olusturulmus olup, yapay zeka sistemlerinin
toplumsal etkilerini daha adil ve siirdiiriilebilir bir sekilde analiz etmeyi amaglamaktadir.

1. Yapay Zeka ve Sosyal Bilimlerde Etik Ikilemler

Yapay zekd teknolojileri, sosyal bilimlerde yeni arastirma yontemleri ve analiz araglar
sunarak bu alanin gelisimine Onemli katkilar saglamaktadir. Geleneksel yontemlerle elde
edilemeyecek kadar biiylik veri setlerinin islenmesi, toplumsal olaylarin daha iyi anlasilmasi ve
6ngoriilerde bulunulmasi, yapay zekanin sundugu avantajlardan sadece birkagidir.”” Sosyal bilimler,
yapay zekd sayesinde daha kapsamli ve karmasik analizler yapabilir hale gelmistir; ancak bu
teknolojinin kullanimi beraberinde 6nemli etik ikilemleri de getirmistir.

Yapay zekanin sosyal bilimlerdeki kullanimi, 6zellikle veri toplama ve analiz siire¢lerinde bir
dizi etik sorunu giindeme getirmektedir. Oncelikle, yapay zeka ile biiyiik veri analizleri yapilirken
verilerin gizliligi ve bireylerin mahremiyeti konusunda ciddi endiseler bulunmaktadir.®® Ozellikle
sosyal bilimlerde, bireylerin davraniglari, diisiinceleri ve sosyal gevreleri hakkinda ¢ok genis kapsamli
veri toplanabilmekte ve bu verilerin nasil kullanildigi konusunda belirsizlikler ortaya ¢ikmaktadir.
Yapay zekanin bu verileri isleme sekli, bireylerin gizlilik haklarini tehdit edebilecek potansiyele
sahiptir.®® Bu durum, aragtirmacilar ve kurumlar arasinda veri giivenligi, anonimlik ve bilgilendirilmis
onam gibi etik ilkelerin ihlal edilip edilmedigi konusunda tartigmalara yol agmaktadir.

Ayrica, yapay zeka algoritmalarinin seffaf olmamasi ve bu sistemlerin nasil c¢alistiginin
anlagilmasinin zor olmasi, etik agidan 6nemli bir sorun teskil etmektedir. Sosyal bilimlerde kullanilan
yapay zekad sistemleri, karar alma siireclerinde genellikle aciklanabilir olmayan yontemler
kullanmaktadir ve bu da bu sistemlerin verdigi kararlarin nasil olustugunu anlamayi giiclestirmektedir.
Ozellikle toplumsal esitsizliklerin ve ayrimciliklarin énlenmesi agisindan, bu tiir algoritmalarin seffaf
olmamasi biiyiik bir sorun olarak ortaya ¢ikmaktadir. Algoritmik dnyargilar, yapay zekanin toplumsal
siireglerde adaletsiz sonuglar dogurmasina neden olabilir. Ornegin, yapay zeka tabanl bir ise alim
sistemi, gecmis verilere dayanarak belirli cinsiyet ya da etnik kdkene sahip bireylere ayrimcilik
yapabilir. Bu tiir algoritmik kararlarin sonuglari, toplumsal esitlik agisindan ciddi riskler tasimaktadir.
Yapay zekanin sosyal bilimlerdeki bir diger onemli etik ikilemi, bu teknolojinin bilimsel
aragtirmalardaki sahtekarlik ve manipiilasyon riskini artirma potansiyelidir. Yapay zeka araclariyla
metin iretimi, sahte akademik makaleler olusturma ya da verilerin manipiile edilmesi daha kolay hale
gelmistir. Yapay zeka tarafindan iiretilen sahte makaleler ve veriler, bilimsel sahtekarlik riskini
artirmakta ve bu durum akademik giivenilirligi zedelemektedir.” Ozellikle akademik diinyada, yapay
zeka ile yazilan ya da diizeltilen makalelerin etik agidan sorgulanmasi, bu teknolojinin akademik
caligmalarda nasil kullanilmasi gerektigi konusunda net kurallarm belirlenmesini zorunlu kilmaktadir.

%7 Floridi ve Cowls, a.g.m. s. 8.
% Binns, a.g.m., s. 5.
% O'Neil, a.g.e., s. 124.

0 Cecilia Ka Yuk Chan. “A Comprehensive Al Policy Education Framework for University Teaching and
Learning”. International Journal of Educational Technology in Higher Education, 20(1). 2023, s. 173.
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Yapay zekanin getirdigi bu etik sorunlar, yalnizca bilimsel arastirmalarla smirh
kalmamaktadir. Yapay zeka, ayni zamanda kamu politikalarinda ve sosyal hizmetlerde de genis bir
sekilde kullamlmakta ve bu durum toplumsal yapi iizerinde derin etkiler yaratmaktadir. Ornegin,
yapay zeka tabanli sosyal hizmet sistemleri, yoksul ve dezavantajli gruplarin profillenmesinde ve
ayrimeciliga ugramasinda 6nemli bir risk unsuru olarak degerlendirilmektedir.”* Bu tiir sistemler,
toplumsal esitsizlikleri derinlestirebilir ve zaten kirilgan olan toplumsal gruplarin daha da
marjinallesmesine yol acabilir. Dolayisiyla, yapay zek&nin toplumsal hizmetlerde ve politikada
kullanimu, ciddi etik sorumluluklar gerektirmektedir.

Yapay zekd sistemlerinin sosyal bilimlerde kullanimi cgesitli etik sorunlari da beraberinde
getirmistir. Ornegin, Amazon'un ise alim siireglerinde kullandig1 yapay zeka tabanl sistem, gegmis
verilerden Ogrenerek kadin adaylara kars1 6nyargili kararlar almistir. Bu sistem, erkek adaylarm tercih
edilmesi yoniinde bir egilim gostermis ve kadin adaylar1 otomatik olarak elemistir. Benzer bir sekilde,
ABD'de saglik hizmetlerinde kullanilan bir algoritma, siyahi hastalara yonelik ayrimci kararlar alarak
onlara daha diisiik dncelik vermistir. Bu gibi 6rnekler, yapay zekanin veri setlerindeki 6nyargilari nasil
pekistirdigini ve toplumsal esitsizlikleri nasil derinlestirdigini gostermektedir. Bu reel vakalar, yapay
zekanin toplumsal siireclerde nasil etik sorunlar yaratabilecegini gozler 6niine sermektedir.

Yapay zekanin sosyal bilimlerdeki kullanimi, arastirmalarda ve toplumsal siireclerde 6nemli
avantajlar sunsa da, beraberinde 6nemli etik ikilemleri de getirmektedir. Gizlilik, seffaflik, adalet ve
toplumsal esitlik gibi temel etik ilkeler, Yapay zekanin sosyal bilimlerde sorumlu bir sekilde
kullanilabilmesi ig¢in titizlikle ele alinmalidir. Aragtirmacilar, yapay zekanin sundugu firsatlari
degerlendirirken bu teknolojinin etik boyutlarina da dikkat etmeli ve toplumsal sonuglarini goz oniinde
bulundurmalidir.

2. Yapay Zeka ve Akademik Sahtekarhk

Yapay zeka teknolojilerinin akademik diinyayla biitiinlesmesini, bilimsel aragtirmalarin hizinm
ve dogrulugunu artirmak igin biiylik bir potansiyele sahip olmasina ragmen, bu teknolojinin kotiiye
kullanimi sonucunda akademik sahtekarlik gibi ciddi sorunlar da ortaya ¢ikmaktadir. Yapay zekanin
metin iiretme, veri analiz etme ve akademik yazim siireglerindeki yetenekleri, aragtirmacilara biiyiik
kolayliklar sunarken, etik disi kullanimlarla birlikte sahte akademik caligmalar {iretme riski de
artmaktadir.”” Bu durum, bilimsel giivenilirligin ve akademik etigin korunmasim daha karmasik bir
hale getirmektedir.

Yapay zekdnin akademik sahtekarlik igin kullanilabilmesinin en bariz yollarindan biri,
akademik makalelerin kopyalanmasi veya sahte makalelerin iiretilmesi yoluyla gergeklesmektedir.
Ozellikle biiyiik dil modelleri (LLM'ler), gesitli veri kaynaklarmdan bilgi toplayarak metinler
olusturabilmekte ve hatta bu metinleri akademik formatlarda diizenleyebilmektedir. Bu teknolojilerin
sahtekarlik amaclh kullanimi, metin iireten modellerin gelistirilmesiyle daha da kolaylasmistir. "
Ornegin, ChatGPT gibi dil modelleri kullamlarak aragtirma makalelerinin sadece yiizeysel verilerle
doldurulmus sahte siiriimleri yazilabilmekte ve bu makaleler denetim eksiklikleri olan akademik
dergilere gonderilebilmektedir.

Bu tiir sahtekarliklar, bilim diinyasinda gliven kaybina yol agmaktadir. Akademik yaymlarin
kalitesini diisiiren ve bilimsel arastirmanin temellerini tehdit eden bu gelismeler, 6zellikle hakemli
dergilerde daha siki denetim mekanizmalarinin gerekliligini glindeme getirmektedir. Ayrica, yapay
zekanin akademik makalelerde kaynak gosterme veya verileri analiz etme siireclerinde yaptig1 hatalar,
arastirmacilar1 yaniltabilmektedir.”* Bu durum, arastirma sonuglarinin giivenilirligini tehlikeye atmakta
ve yanlig bilgilere dayanan yeni ¢alismalara yol agabilmektedir.

™ Eubanks, a.g.e., s. 161.

2 Economist. “Al Could Accelerate Scientific Fraud As Well As Progress. The Economist”, (2024),
https://www.economist.com/science-and-technology/2024/02/01/ai-could-accelerate-scientific-fraud-as-well-as-progress,
Erigim tarihi: 27.08.2024.

" Onur Bakiner, “What do academics say about artifcial intelligence ethics? An overview of the scholarship”, Al &
Ethics, 3(2), 514.

™ Floridi ve Cowls, a.g.m., s. 8.
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Yapay zekdnin akademik sahtekéarlikla iliskilendirilmesinin bir diger yonii, sahte verilerin
olusturulmasidir. Yapay zeka sistemleri, belirli veri setlerinden tiiretilebilen sentetik veriler {liretme
kapasitesine sahiptir. Bu veriler, akademik arastirmalarda kullanilan gercek verilerin yerine sahte
veriler koyma konusunda kétiiye kullanilabilmektedir.” Ornegin, bir arastirmaci, yapay zekanin
trettigi sahte verilerle bir deney sonuglarimi manipiile edebilir ve bu sonuglari gergekmis gibi
sunabilir. Bu tlir manipiilasyonlar, bilimsel sahtekarligin en tehlikeli bigimlerinden biridir ve
genellikle tespit edilmesi zordur.

Yapay zekanin akademik sahtekarlik i¢in kullanilabilecegi diger bir alan ise otomatik makale
olusturma ve metin manipiilasyonudur. Giiniimiizde bircok akademik dergi, makale kabul siirecinde
yapay zeka destekli araglar kullanmakta ve bu araglar, metinlerin belirli standartlara uygun olup
olmadigin1 kontrol etmektedir. Ancak, yapay zekanin bu denetim siirecindeki rolii, bazen sahte
makalelerin gbozden kagmasina sebep olabilir. Yapay zeka teknolojilerinin potansiyel olumsuz etkileri,
yukarida belirtilen anlati ¢ercevesi segimleriyle oOrtlismektedir. Yapay zekanin olumsuz etkileri
arasinda 1rksal Onyargi, ardindan somiirii, gizlilik ihlalleri, yoksulluk, dezenformasyon, oliimciil
robotlar, cinsiyet 6nyargisi, deepfake'ler ve sosyal izolasyon yer almaktadir. Insanhigin, yapay zeka
destekli makineler tarafindan yok edilmesi yalnizca bir kez bahsedilmektedir. Daha sasirtici olan ise
ekolojik yikim, insan is giiciiniin yerini yapay zekanin almasi ve kiiresel esitsizliklerin artmasi gibi
konularin ¢ok az ya da hi¢ dikkate alinmamasidir. Ayrica, cinsiyet esitsizligi ve cinsiyet Onyargisi
sadece birka¢ makalede, 6zellikle is ve pazarlama makalelerinde yer almakta, oysa bazi makalelerde
cinsiyet baskin bir anlati ¢ergevesi olarak kullanilmaktadir. Genel olarak, sorun tanimlamalari yalnizca
irksal Onyargi durumunda sosyal ve sosyoekonomik adaletle ilgili hususlart igcermekte, ancak
sosyoekonomik esitsizlik, cinsiyet esitsizligi veya kiiresel esitsizlik gibi konulara yeterince
deginmemektedir.”

Akademik sahtekarlig1 énlemek amaciyla bazi ¢oziimler dnerilmektedir. Ilk olarak, yapay zeka
ile olusturulmus iceriklerin tespit edilmesine yonelik algoritmalar gelistirilmelidir. Bu algoritmalar,
metinlerde kullanilan dilin dogal olmayan yapisim1 veya kaynaklarin gegerliligini analiz ederek sahte
icerikleri ayirt edebilir. " Ayrica, akademik dergilerde kullanilan yapay zekad tabanli inceleme
stireclerinin daha titiz hale getirilmesi ve insan denetimiyle desteklenmesi gerekmektedir. Sadece
yapay zeka otomatik kontrollerine giivenmek, sahte iceriklerin gdozden kagmasina yol agabilecegi i¢in
bu siireglerde insan faktorii onemli bir rol oynamalidir.™

Buna ek olarak, lniversitelerde ve arastirma kurumlarinda etik egitimlerinin Snemi
vurgulanmalidir. Arastirmacilar, yapay zeka teknolojilerini nasil sorumlu bir sekilde kullanacaklar
konusunda bilinglendirilmeli ve etik ilkelere uygun hareket etmeleri saglanmalidir. Bu tiir egitimler,
sahtekarlik riskini azaltabilir ve bilimsel arastirmalarda giivenligi artirabilir.”®

Yapay zek@nin akademik diinyada sagladigi avantajlar géz ardi edilemez, ancak bu
teknolojinin kétiiye kullanilma potansiyeli de dikkate alinmalidir. Akademik sahtekarlik, yapay zeka
ile daha karmasik bir hale gelmis ve bu nedenle yeni etik diizenlemelerin ve denetim
mekanizmalarmin gelistirilmesi zorunlu hale gelmistir. Akademik diiriistlik ve giivenilirlik, yapay
zekanin etkisiyle tehdit altina girebilecegi icin arastirmacilar, bu teknolojiyi sorumlu bir sekilde
kullanmal1 ve bilimsel etik kurallarina sadik kalmalidir.

3. Algoritmik Seffaflik ve Hesap Verebilirlik

Yapay zeka teknolojilerinin sosyal bilimlerdeki kullanimi hizla artarken, bu sistemlerin
caligma bigimlerinin nasil anlagildig1 ve denetlendigi konusu, dnemli bir etik sorun haline gelmistir.

™ Aras Bozkurt, “Chatgpt, Uretken Yapay Zekd ve Algoritmik Paradigma Degisikligi”, Alanyazin, 4/1, Mayss,
2023, s. 63.

6 Bakiner, a.g.m. s. 521.

M. Metin Uzun, Yapay Zekd ve Bilimsel Etik: Tehditler ve Firsatlar. Disiplinleraras: Politika Vizyonu ve
Stratejiler 2020. Ed: Ibrahim Demir. Ankara fksad Yayinlari, s. 138.

8 Kate Crawford, Atlas Of Al: Power, Politics, And The Planetary Costs of Artificial Intelligence. Connecticut
Yale University Press. 2021, s. 45.

™ Floridi, 2021, a.g.e., s. 59.
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Ozellikle sosyal bilimlerdeki arastirmalarda ve kamusal alanlarda kullanilan yapay zeka sistemlerinin
karar verme siireglerinin anlasilabilir olmasi, adalet ve hesap verebilirlik agisindan biiyiik 6nem
tasimaktadir. * Algoritmik seffaflik ve hesap verebilirlik kavramlari, yapay zeka sistemlerinin
toplumsal etkilerinin degerlendirildigi ve bu sistemlerin adil bir sekilde ¢alistiginin garantilendigi bir
yap1 olusturulmasini amaglamaktadir.

Algoritmik seffaflik, bir yapay zeka sisteminin nasil ¢alistiginin ve verdigi kararlarin hangi
stirecler sonucunda ortaya g¢iktiginin anlasilabilir olmasidir. Yapay zeka algoritmalarinin c¢ogu,
karmasik matematiksel modeller ve biiyiik veri kiimelerine dayanarak ¢alisir ve bu durum, kullanicilar
veya toplum genelinde bu sistemlerin nasil sonuglara ulastiginin anlagilmasini zorlagtirir.® Seffaf bir
yapay zeka sistemi, bu karisgikligi azaltarak, algoritmalarin kararlarini nasil verdigini agiklar ve
kararlarin nasil degerlendirildigini kullaniciya net bir sekilde sunar. Bu baglamda, seffaflik, hem
bireysel haklarm korunmasi hem de toplumsal adaletin saglanmasi agisindan biiyiik énem tagir.®
Ancak, algoritmik seffaflik her zaman saglanamamaktadir. Yapay zeka sistemlerinin cogu “kara kutu”
olarak adlandirilir; yani, bu sistemlerin nasil ¢aligtigina dair yeterli bilgiye sahip olunamaz. Yapay
zekanin bu sekilde kapali sistemler olarak caligsmasi, yanlis veya dnyargili kararlarin neden alindigini
anlamay1 zorlastirir. Ozellikle sosyal bilimlerde, veri setlerinin igindeki Onyargilar, yapay zeka
sistemlerinin sonuglarint dogrudan etkileyebilir ve bu Onyargilar, sistemlerin adil olmayan sonuglar
tiretmesine yol acabilir. Algoritmalarin seffaf olmamasi, bireylerin haklarini etkileyen kararlarin
anlagilmaz kalmasina ve sorgulanamamasina neden olur. Bu da, toplumsal esitlik ve adalet
kavramlarina zarar verir.

Hesap verebilirlik, yapay =zeka sistemlerinin olusturdugu sonuglarin ve etkilerin
sorumlulugunun kimde oldugu sorusunu ele alir. Bir yapay zeka sistemi hatali bir karar verdiginde, bu
hatanin sorumlulugunu kimin alacagir énemli bir etik sorun olarak karsimiza ¢ikar. Bu sorumluluk,
sistemin gelistiricilerine, kullanicilarina ya da sistemi denetleyen kurumlara ait olabilir.®® Ancak,
mevcut durumda yapay zeka sistemlerinin hatalarindan sorumlu olan taraflarin belirlenmesi genellikle
zordur. Bu durum, hem bireysel diizeyde magduriyetlere yol acabilir hem de toplumsal diizeyde
adaletin saglanmasini zorlagtirir. Yapay zekdnin hesap verebilirliginin saglanmasi, yalnizca hatalarin
diizeltilmesiyle degil, ayn1 zamanda algoritmalarin tasariminda etik sorumluluklarin gozetilmesiyle
mimkiindiir. Bu noktada, “etik tasarim” kavrami onem kazanmaktadir. Etik tasarim, yapay zeka
sistemlerinin gelistirilmesi sirasinda toplumsal degerlerin ve etik ilkelerin dikkate alinmasii ifade
eder. Ozellikle sosyal bilimlerde kullanilan yapay zeka sistemlerinde, algoritmalarin insan haklarmna
uygun calismasini saglamak, toplumsal esitligi gdzetmek ve Onyargilari minimize etmek gibi etik
sorumluluklar bulunur.®*

Algoritmik seffaflik ve hesap verebilirlik genellikle birbiriyle i¢ ice ge¢mis kavramlar olarak
degerlendirilse de, bu iki kavram arasinda zaman zaman gerilimler yasanabilir. Bir yapay zeka
sisteminin seffaf olmasi, hesap verebilirligin saglanmasi i¢in gerekli bir kosul gibi goriinse de, her
zaman bu iki hedef ayn1 anda gergeklestirilemeyebilir. Ornegin, ticari sirlar veya fikri miilkiyet haklart
nedeniyle bazi yapay zeké sistemleri tamamen seffaf olamayabilir.*® Bu durumda, seffaflik ve hesap
verebilirlik arasindaki dengeyi saglamak, etik sorumlulugun bir pargasi haline gelir.

Ticari ve hukuki kisitlamalar, algoritmalarin tam anlamiyla agiga ¢ikmasini engelleyebilir. Ancak bu
durum, yapay zeka sistemlerinin sorumlu kullanimini ve hesap verebilirligini ihmal etmek anlamina

® Frank Pasquale, The Black Box Society: The Secret Algorithms That Control Money And Information.
Cambridge Harvard University Press. 2015, s. 39.

& Nicholas Diakopoulos, “Accountability in Algorithmic Decision Making”. Communications Of The ACM, 2016,
59(2), s. 56.

8 Jenna Burrell, “How The Machine “Thinks’: Understanding Opacity in Machine Learning Algorithms”. Big Data
& Society, 2016, 3(1),s. 2.

® Binns, a.g.m., s. 9.

8 Jeffrey Dastin, “Amazon Scraps Secret Al Recruiting Tool That Showed Bias Against Women”. (2018).
https://www.reuters.com/article/world/insight-amazon-scraps-secret-ai-recruiting-tool-that-showed-bias-against-women-
idUSKCN1MKOAG/, Erisim tarihi: 02.05.2024

8 pasquale, a.g.e., s. 74.
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gelmemelidir. Bu tiir sistemlerde, seffaflik eksikligi olsa bile, karar alma siireglerinin nasil
denetlendigi ve hangi etik ilkelerin géz Gniinde bulunduruldugu agiklanabilir.®® Hesap verebilirlik,
yalnizca seffaflikla degil, ayni zamanda bu sistemlerin denetlenebilir ve sorumlu bir sekilde
kullanilmasiyla da saglanabilir. Yapay zeka sistemlerinin seffaflik ve hesap verebilirlik ilkelerine
uygun olarak ¢alismasini saglamak i¢in ulusal ve uluslararasi diizenlemeler de giindeme gelmistir.
Ozellikle Avrupa Birligi’nin yapay zekd Yonetmeligi, algoritmik seffaflik ve hesap verebilirlik
konularinda énemli adimlar atmayi amaglayan diizenlemeler sunmaktadir ¥ . Bu tiir yasal
diizenlemeler, yapay zekdnin kullaniminda etik standartlarin korunmasimi saglayarak, bireylerin
haklarmi gilivence altina almayr hedeflemektedir. Yasal c¢erceveler, yapay zeka sistemlerinin
gelistirilmesi ve kullanimi sirasinda karsilasilan etik ikilemlerin ¢6ziilmesine yardimci olabilir ve bu
sistemlerin toplumsal etkilerinin daha adil bir sekilde dagitilmasini saglayabilir.

Algoritmik seffaflik ve hesap verebilirlik, yapay zeka teknolojilerinin toplumsal etkilerinin
adil bir sekilde degerlendirilmesi igin vazgeg¢ilmez kavramlardir. Sosyal bilimlerde kullanilan yapay
zeka sistemlerinin etik sorumluluklara uygun bir sekilde tasarlanmasi ve kullanilmasi, toplumsal
esitligin ve adaletin saglanmasi acgisindan biiyiik 6nem tagimaktadir. Yapay zekanin karar alma
siireglerindeki seffaflik, bireylerin haklarini koruma altina alirken, hesap verebilirlik, bu teknolojilerin
sorumlu kullanimimi giivence altina alir. Etik tasarim ilkelerinin benimsenmesi ve yasal
diizenlemelerin uygulanmasi, yapay zeka topluma olan etkilerini olumlu yonde sekillendirecektir.

4. Veri Gizliligi ve Adil Veri Kullanim

Yapay zeka teknolojilerinin gelisimiyle birlikte veri gizliligi ve adil veri kullanimi, hem sosyal
bilimler hem de genel toplum agisindan biiyiik 6nem kazanan konular haline gelmistir. Yapay zeka
sistemlerinin isleyisi, genellikle biiyiik veri setlerine dayanarak gergeklestigi igin, bu veri setlerinin
nasil toplandigi, kullanildigi ve depolandigina dair etik sorunlar da giderek biiyiimektedir. Veri
gizliligi ve adil veri kullanimi, kisisel haklarin korunmasindan sosyal adaletin saglanmasina kadar
genis bir yelpazede etik sorumluluklar getirmektedir. Bu baglik, hem bireysel hem de toplumsal
diizeyde ciddi endiseleri beraberinde getirdiginden, sosyal bilimlerde yapay zeka kullanimi agisindan
ozellikle kritik bir noktaya isaret eder.

Yapay zekanin en 6nemli bilesenlerinden biri olan biiyiik veri, biiylik miktarda kisisel bilgiyi
igerebilmektedir. Ozellikle sosyal bilimlerde kullanilan veri setlerinde, bireylerin sosyoekonomik
durumlari, davraniglari, demografik bilgileri ve hatta biyometrik verileri bulunabilmektedir (Acquisti,
2014). Bu verilerin islenmesi, bireylerin mahremiyetine ve kisisel haklarina yonelik ciddi tehditler
olusturabilir. Ozellikle riza alinmaksizin toplanan ya da islenen veriler, bireylerin kendi bilgileri
tizerinde kontrol sahibi olmalarini zorlastirir. Avrupa Birligi’nin Genel Veri Koruma Tiiziigii (GDPR),
veri gizliligi ile ilgili en 6nemli diizenlemelerden biri olarak &ne ¢ikmakta ve bireylerin kisisel
verilerini kontrol etme haklarim giivence altina almaktadir.®® Ancak bu tiir diizenlemelerin diinya
capinda esit derecede uygulanmamasi, veri gizliligi sorunlarinin evrensel bir ¢6ziim bulmasini
zorlagtirmaktadir.

Bununla birlikte, yapay zeka teknolojilerinin karmasikligi, veri gizliligini saglama siireclerini
daha da zorlastirmaktadir. Yapay zeka modelleri, genellikle biiyiik veri setlerini analiz ederken, kisisel
bilgilerin nasil kullanildigimi ve paylasildigim seffaf bir sekilde agiklamak zor olabilir. Ozellikle
makine 6grenimi algoritmalarinda kullanilan “anonimlestirme” teknikleri, yeterince giiglii olmadigi
durumlarda verilerin yeniden kimliklendirilebilmesine yol acabilir.** Anonimlestirilmis verilerin bile
dogru araclar kullamldiginda geri dondiiriilerek bireylerin kimliklerinin agiga ¢ikartilabilmesi, veri
gizliligi ile ilgili sorunlarin derinlesmesine neden olur. Bu tiir vakalar, yapay zeka teknolojilerinin
sosyal bilimlerde kullaniminda bireysel haklarin korunmasini daha karmasik bir hale getirmektedir.

% Eubanks, a.g.e., s. 164.
8 Bozkurt, a.g.m., s. 69.

8 Omer Tene ve Jules Polonetsky, “Big Data For All: Privacy And User Control in The Age Of Analytics”.
Northwestern Journal Of Technology And Intellectual Property, 2013, 11 (5), s. 239.

® Arvind Narayanan ve Vitaly Shmatikov, “Myths And Fallacies of Personally Identifiable Information”.
Communications of the ACM, 2010, 53(6), 24.
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l. Adil Veri Kullanimi: Toplumsal Esitlik ve Adalet

Veri kullanimi sadece bireysel haklarla sinirli bir sorun degildir; ayni zamanda toplumsal
esitlik ve adalet agisindan da biiyiik bir 6neme sahiptir. Yapay zeka sistemleri, gecmiste toplanmis
biiyiilk veri setlerine dayali olarak calisir ve bu veri setleri genellikle toplumsal Onyargilar ve
esitsizlikleri yansitir (Noble, 2018). Ornegin, is giicii piyasasindaki cinsiyet veya etnik koken
ayrimciligr gibi sorunlar, veri setlerinde yer alan tarihsel onyargilar nedeniyle yapay zeka modellerine
entegre edilebilir ve bu durum, bu sistemlerin sonuglarinin adaletsiz olmasina yol agabilir.*® Adil veri
kullanimi, bu 6nyargilarin farkinda olarak veri toplama ve isleme siireglerinin daha adil ve kapsayici
hale getirilmesini zorunlu kilar.

Yapay zekanin adil veri kullanimi ilkesine uygun calismasi i¢in veri setlerinin toplumsal
cesitliligi temsil etmesi ve Onyargilardan arindirilmis olmasi gerekmektedir. Ancak bu, her zaman
miimkiin olamamaktadir. Veri toplama siireclerindeki hatalar, belirli gruplarin temsil edilmemesine
veya yanlis temsil edilmesine yol acabilir. Bu durum, 6zellikle dezavantajli gruplar i¢in ciddi sonuglar
dogurabilir. Ornegin, yapay zeka sistemleri iizerinden yapilan kredi degerlendirmeleri, gegmis verilere
dayali onyargilar nedeniyle belirli etnik gruplarin veya diisiik gelirli bireylerin kredi basvurularini
haksiz bir sekilde reddedebilir.”* Benzer sekilde, sosyal hizmetler veya egitim gibi alanlarda kullanilan
yapay zeka tabanli karar verme sistemleri, toplumsal esitsizlikleri daha da derinlestirebilir.

Bu tiir adaletsizliklerin Oniline ge¢mek icin veri toplama ve isleme siireglerinin seffaf ve
denetlenebilir olmas1 gerekmektedir. Ozellikle sosyal bilimlerde, arastirmacilar veri setlerini analiz
ederken toplumsal 6nyargilara karsi daha dikkatli olmali ve bu 6nyargilarin algoritmalara yansimasini
engellemek i¢in gerekli adimlari atmalidir.®? Bu, adil veri kullanimini saglamanin temel yollarindan

biridir.

1. Veri Sorumlulugu ve Seffaflik

Veri gizliligi ve adil veri kullaniminin saglanmasi, veri sorumlulugu ve seffaflik ilkelerinin
benimsenmesini gerektirir. Yapay zeka sistemlerinin veri isleme siire¢lerinde sorumlu ve seffaf bir
yaklagim sergilemesi, hem bireysel haklarin korunmasina hem de toplumsal adaletin saglanmasina
katkir saglar. Veri sorumlulugu, verilerin toplanmasindan iglenmesine kadar olan tiim siireglerde etik
ilkelerin gozetilmesini ifade eder.”® Ozellikle sosyal bilimlerde yapilan ¢aligmalarda, arastirmacilar
topladiklar1 verilerin kullanim amacin agik bir sekilde belirtmeli ve bu verilerin nasil islenecegini ve
paylasilacagin seffaf bir sekilde agiklamalidirlar.

Veri seffafligi, ayn1 zamanda bireylerin kendi verileri lizerinde kontrol sahibi olmalarin
saglar. Bireyler, hangi verilerinin toplandigini, bu verilerin nasil kullanildigin1 ve hangi tigiincii
taraflarla paylasildigini bilme hakkina sahip olmalidir. GDPR gibi diizenlemeler, bu tiir haklarin
giivence altina alinmasini amaglasa da, 6zellikle yapay zeka tabanli sistemlerin kiiresel kullaniminda
bu tiir seffaflik 6nlemleri her zaman uygulanamamaktadir.’® Veri seffafliginin artirlmasi, yalnizca
bireysel diizeyde degil, ayn1 zamanda toplumsal diizeyde de giivenin tesis edilmesine katki saglar.

1. Etik ve Yasal Diizenlemeler

Yapay zeka teknolojilerinin hizla gelismesiyle birlikte, veri gizliligi ve adil veri kullanimi gibi
onemli sorunlar giindeme gelmistir. Bu sorunlar, yalnizca teknolojik dnlemlerle ¢oziilemeyecek kadar
karmasik bir yapiya sahiptir. Bu nedenle, etik ilkelerin benimsenmesi ve yasal diizenlemelerin

% Splon Barocas, Moritz Hardt, ve Arvind Narayanan, Fairness And Machine Learning. Cambridge MIT Press.
2019, s. 75.

° Eubanks, a.g.e., s. 181.

92 Kate Crawford ve Jason Schultz, “Big Data And Due Process: Toward A Framework To Redress Predictive
Privacy Harms”. Boston College Law Review, 2014, 55(1), 95.

% Luciano Floridi ve Mariarosaria Taddeo. What is Data Ethics? Philosophical Transactions of The Royal Society
A: Mathematical, Physical And Engineering Sciences, 2016, 374(2083), 2.

% Tene ve Polonetsky, a.g.m., s. 241.
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gelistirilmesi, veri giivenligi ve adil veri kullaniminin saglanmasinda kritik bir rol oynamaktadir.
Ozellikle, Avrupa Birligi’nin Genel Veri Koruma Tiiziigii (GDPR) gibi diizenlemeler, bireylerin veri
gizliligi haklarin1 korumak i¢in 6nemli bir adim olarak kabul edilmistir. Ancak, bu tiir diizenlemeler
kiiresel Olgekte veri gizliligi ve adil veri kullanimimi saglamak icin yeterli degildir. Kiiresel bir
cer¢eveye dayali daha kapsamli diizenlemelere ihtiya¢ duyulmaktadir.

Yapay zeka sistemlerinin sorumlu kullanimini tegvik eden etik kurallarin benimsenmesi, veri
gizliligi ve adil veri kullanimi sorunlarinin ¢dziimiinde 6nemli bir arag¢ olabilir. Etik kurallar, yalnizca
yasal diizenlemelerle sinirli kalmamali, ayn1 zamanda sosyal bilimlerde bir arastirma pratigi olarak
i¢sellestirilmelidir. Arastirmacilar, veri toplama, isleme ve analiz siireglerinde etik sorumluluklarimni
g0z Oniinde bulundurmali ve bu siireglerde veri gizliligini saglamaya yonelik adimlar atmalidir. Bu
noktada, veri sorumlulugu ve seffaflik ilkeleri, yapay zekd kullammminda temel ilkeler olmalidir.
Arastirmalarin sadece bilimsel agidan degil, etik acidan da saglam temellere dayandigindan emin
olmak, yapay zekanin sosyal bilimlerdeki kullanimi agisindan biiyiik 6nem tagimaktadir.

Veri gizliligi ve adil veri kullanimina dair diizenlemeler, yalnizca arastirmacilari degil, ayni
zamanda &grencileri ve genel anlamda toplumdaki bireyleri de ilgilendirmektedir. Yasal cerceveler,
siradan insanlarin teknoloji ile giinliik etkilesimlerinde de onlar1 koruyacak sekilde yapilandirilmalidir.
Bu baglamda, etik ilkelerle desteklenmis kapsamli yasal diizenlemeler, yapay zeka teknolojilerinin
sorumlu, seffaf ve adil kullanimini tesvik etmek icin kritik bir rol oynayacaktir.

5. Yapay Zeka ile Toplumsal Esitsizliklerin Derinlesmesi Riski

Yapay zeka teknolojilerinin hizli gelisimi, toplumsal yapiy1 ve ekonomik sistemi koklii bir
sekilde degistirme potansiyeline sahip. Ancak bu teknolojilerin toplum iizerindeki etkileri yalnizca
teknolojik yeniliklerle sinirli degildir; ayn1 zamanda toplumsal esitsizlikleri derinlestirme riski de
tagimaktadir. Bu boliimde, Yapay zekanin toplumsal esitsizlikler iizerindeki etkilerini ele alarak, bu
teknolojilerin sosyal adaleti nasil tehdit edebilecegini tartisacagiz.

Yapay zeka teknolojilerinin toplumsal esitsizlikleri artirma potansiyelinin anlagilmasi igin
once bu teknolojilerin nasil ¢alistigin1 ve toplumsal esitsizliklerle nasil iliskili oldugunu incelemek
gerekmektedir. Yapay zeka sistemleri, genellikle biiyiik veri setleri kullanarak 6grenir ve kararlar alir.
Ancak, bu veri setleri ¢cogu zaman tarihsel Onyargilart ve mevcut toplumsal esitsizlikleri yansitir.
Ornegin, bir is basvurusu degerlendirme algoritmasi, ge¢misteki ise alim kararlarimin 6nyargilarmi
ogrenebilir ve bu 6nyargilar1 yeni basvurulara uygulayabilir.*

Birincil risklerden ilki, yapay zekdnin ekonomik esitsizlikleri artirma potansiyelidir. Yapay
zeka teknolojileri genellikle biiyiik teknoloji sirketlerinin kontroliinde olup, bu sirketler ekonomik
giiciinii artirirken, kiigiik isletmeler ve bireyler bu teknolojilere erisimde zorluk yasar. Bu durum,
ekonomik gii¢ dengesini daha da bozar ve kiigiik 6lcekli ekonomik faaliyetleri tehdit eder.” Ayrica,
otomasyon ve robot teknolojilerinin is giicline etkisi, diisiik vasifl1 islerin kaybina ve bu islerin yerine
yiiksek vasifli islerin artmasina yol agar, bu da gelir esitsizligini artirabilir.%’

Yapay zekanin egitim ve saglik gibi sosyal hizmetlerdeki etkileri de toplumsal esitsizlikleri
derinlestirme potansiyeline sahiptir. Egitimde, yapay zeka tabanli araclar, 6grencilere bireysel destek
saglama vaadi tagirken, ayn1 zamanda bu teknolojilere erisimi olmayan 6grencilere karsi bir dezavantaj
yaratabilir. Egitimdeki dijital boliinme, sosyoekonomik olarak dezavantajli 6grencilerin daha az firsata
sahip olmasina neden olabilir.*® Saglikta ise, yapay zekanin teshis ve tedavi siirelerinde kullamlmast,
saglik hizmetlerine erisim acisindan esitsizlikleri artirabilir. Yapay zeka teknolojileri, genellikle veri
ve kaynaklart bol olan bdlgelerde daha etkili bir sekilde uygulanabilirken, bu kaynaklara erigimi

% O'Neil, a.g.e., s. 187.

% Erik Brynjolfsson ve Andrew Mcafee. The Second Machine Age: Work, Progress, And Prosperity in A Time of
Brilliant Technologies. NY W. W. Norton & Company. 2016, s. 214.

" Melanie Arntz, Terry Gregory ve Ulrich Zierahn. “The Risk of Automation For Jobs in OECD Countries: A
Comparative Analysis”. OECD Social, Employment and Migration Working Papers, Paris, OECD Publishing. 20186, s. 9.

% Mark Warschauer. Learning in The Cloud: The New Digital Divide. NY Teachers College Press. 2011, s. 36.
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olmayan bolgelerde saglik hizmetlerinin kalitesini diisiirebilir.*®

Toplumsal esitsizliklerin derinlesmesini nlemek igin cesitli stratejiler gelistirilmelidir. Ilk
olarak, yapay zeka sistemlerinin tasariminda dnyargilarin azaltilmasi1 gerekmektedir. Bu, veri toplama
stireclerinde dikkatli olunmasini ve algoritma seffafliginin artirilmasini igerir. Ayrica, gesitli toplumsal
gruplardan gelen verilerin kullanilmasi, sistemlerin daha adil ve kapsayici olmasina yardimei
olabilir.*® ikinci olarak, Yapay zekanm ekonomik etkilerine karsi sosyal politikalar gelistirilmelidir.
Egitim ve ig giicii politikalari, diisiik vasifli iscilere yeniden egitim ve beceri kazandirma firsatlari
sunmalidir. Ayrica, yapay zeka teknolojilerinin erisimini artiracak diizenlemeler ve tesvikler
saglanmalidir.™™

Yapay zekanin toplumsal esitsizlikleri derinlestirme riski, bu teknolojilerin toplum tizerindeki
etkilerini daha genis bir baglamda degerlendirmeyi gerektirir. Bu risklerle basa c¢ikmak i¢in hem
teknolojik hem de sosyal stratejiler gelistirilmelidir. Yapay zekanin potansiyelinden en iyi sekilde
yararlanabilmek i¢in toplumsal adaleti koruyan ve gelistiren politikalar ve uygulamalar hayata
gecirilmelidir.

6. Yapay Zeka Arastirmalarinda Etik Diizenlemeler ve Rehberler

Yapay zeka teknolojilerinin akademik ve bilimsel arastirmalarda kullanimi, genis bir etik
tartisma yelpazesini beraberinde getirmistir. Bu baglamda, uluslararas1 ve ulusal diizeyde cesitli etik
kilavuzlar ve diizenlemeler gelistirilmis olup, bu diizenlemeler Yapay zekanin toplumsal etkilerini
minimize etmeyi ve arastirma siireglerinde etik standartlar1 korumay1 amaglamaktadir.’?

l. Uluslararasi Etik Kilavuzlar ve Diizenlemeler

Uluslararasi diizeyde, yapay zeka arastirmalarinda etik konularini ele alan birka¢ 6nemli belge
bulunmaktadir. Bunlar, yapay zeka teknolojilerinin giivenligini, adilligini ve seffafligim saglamak
amacityla gelistirilmistir.

A) Avrupa Komisyonu’nun yapay zekd Etik Kilavuzlar

Avrupa Komisyonu, yapay zeka sistemlerinin gelistirilmesinde ve kullanilmasinda uyulmasi
gereken etik ilkeleri belirlemek amaciyla “Ethics Guidelines for Trustworthy AI” adli bir belge'®
yayimlamistir. Bu kilavuz, yapay zeka sistemlerinin giivenilir olmasini saglamak icin gereken yedi ana
ilkeye vurgu yapmaktadir: insan merkezlilik, saglamlik ve giivenlik, seffaflik, adillik, toplumsal ve
cevresel iyi, kisisel mahremiyet ve veri yonetimi ve hesap verebilirlik. Bu ilkelere uyulmasi, yapay
zeka sistemlerinin toplumsal degerlerle uyumlu olarak gelistirilmesini ve uygulanmasini hedefler.

B) OECD'nin YAPAY ZEKA Ilkeleri

OECD’nin "Yapay Zeka ilkeleri" belgesi, yapay zeka teknolojilerinin giivenilir, insan odakli
ve etik bir cercevede gelistirilmesi ve kullanilmasi gerektigini vurgulayan uluslararasi bir rehber
niteligindedir. 2019 yilinda kabul edilen bu ilkeler, yapay zekanin topluma fayda saglamasi, ekonomik
biiyiimeyi desteklemesi ve insan haklarini korumasi gerektigini savunur. OECD'nin yapay zekaya dair
onerdigi ilkeler, bu teknolojinin sorumlu ve giivenilir bir sekilde yonetilmesini saglayacak temel
prensipleri ortaya koyar. ilk olarak, OECD’nin temel ilkelerinden biri insan merkezlilik ve insan
haklarmin korunmasidir. Yapay zeka teknolojilerinin her asamasinda insan haklarma saygi
gosterilmesi gerektigi vurgulanmaktadir. Bu ilke, yapay zeka sistemlerinin bireylerin hak ve
Ozgiirliklerini ihlal etmemesini ve insanlarin refahini gozeten bir sekilde tasarlanmasini zorunlu
kilmaktadir. Teknolojinin gelisiminde etik degerlere uygun hareket edilmesi ve yapay zeka

% Ziad Obermeyer, Brian Powers, Christine Vogeli ve Sendhil Mullainathan. “Dissecting Racial Bias in An
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uygulamalarinin sosyal adalet, insan onuru ve esitligi saglamaya katkida bulunmasi gerektigi belirtilir.

OECD ayrica, giivenilirlik ilkesini de 6n plana c¢ikarmaktadir. Yapay zekad teknolojilerinin
giivenli, saglam ve oOngoriilebilir olmas1 gerektigi ifade edilmektedir. Bu baglamda, yapay zeka
sistemlerinin karar alma siireglerinin 6ngoriilebilir ve hesap verebilir olmasi gerekliligi vurgulanir.
Ozellikle kritik alanlarda kullanilan yapay zekd sistemlerinin hatasiz ¢aligmasi ve olasi olumsuz
sonuglarin en aza indirilmesi i¢in gerekli tedbirlerin alinmasi zorunludur. Ayrica, bu teknolojilerin etik
ihlallere, ayrimciliga veya Onyargilara yol agmamasi igin algoritmalarm dikkatli bir sekilde
tasarlanmasi ve izlenmesi gerektigi belirtilir. Seffaflik ve hesap verebilirlik, OECD'nin bir diger
onemli ilkesidir. Bu ilkeye gore, yapay zeka sistemlerinin nasil ¢alistigi, hangi verileri kullandig1 ve
hangi siireglerle sonuglara ulastigi konusunda seffaf olunmasi gerekmektedir. Yapay zeka kararlarinin
anlagilabilir ve denetlenebilir olmasi, bu teknolojilerin toplum tarafindan giivenilir kabul edilmesi
acisindan o6nemlidir. OECD, seffaflik ilkesinin, yapay zeka teknolojilerinin hesap verebilirligini
artiracagini ve bu sistemlerin etik dist kullaniminin 6niine gecilmesini saglayacagini savunur. Ayrica,
yapay zeka sistemlerinin sonuglarindan sorumlu tutulacak mekanizmalarin olusturulmasi gerektigini
de vurgular.

Kapsayicilik ve sosyal refah, OECD'min yapay zeka ilkelerinin 6nemli bir pargasini
olusturmaktadir. Yapay zekad teknolojilerinin toplumun her kesimine fayda saglamasi ve kimseyi
dislamamasi gerektigi belirtilir. Bu ilke, yapay zekanin esitlik¢i bir yapida gelistirilmesini, sosyal ve
ckonomik adaleti saglamaya yonelik bir arag olarak kullanilmasini amacglar. OECD, yapay zeka
sistemlerinin farkli sosyoekonomik gruplar iizerinde olumsuz etkilere yol agmamasi gerektigini ve
teknolojinin sosyal refahi artirict bir rol iistlenmesi gerektigini savunur. Ozellikle dezavantajli
gruplarin bu teknolojilerden olumsuz etkilenmemesi igin politikalarin gelistirilmesi gerektigi ifade
edilir. Son olarak, OECD, siirdiiriilebilir ekonomik biiyiime ve yenilikgilik ilkeleri iizerinde
durmaktadir. Yapay zeka teknolojilerinin ekonomik biiylimeye katkida bulunmasi ve inovasyonu
tesvik etmesi gerektigi belirtilir. OECD, yapay zeka sayesinde i giicliniin daha verimli kullanilmast,
yeni is firsatlarinin yaratilmasi ve endiistrilerin doniismesi gibi ekonomik faydalar saglanacagini
savunur. Ancak, bu biiylimenin siirdiriilebilir olmasi ve toplumsal refahi artirict bir sekilde
gerceklestirilmesi gerektigi de vurgulanir. Ayrica, yapay zekd teknolojilerinin ¢evre iizerindeki
etkilerinin de g6z oniinde bulundurulmasi ve siirdiiriilebilir kalkinma hedeflerine uyumlu bir sekilde
gelistirilmesi gerektigi ifade edilir.

Bu belge, yapay zeka teknolojilerinin insan haklarina saygili, seffaf, hesap verebilir, kapsayict
ve siirdiiriilebilir bir sekilde kullanilmasi gerektigini belirleyen kapsamli bir ¢cer¢eve sunmaktadir. Bu
ilkeler, yapay zekénin sadece teknolojik ve ekonomik faydalarina odaklanmakla kalmayip, ayni
zamanda etik ve sosyal sorumluluklart da géz oniinde bulundurmasini saglamay1 hedeflemektedir.
OECD, yapay zekanin potansiyel risklerini en aza indirmeyi ve bu teknolojinin toplumsal, ekonomik
ve cevresel refaha katkida bulunacak sekilde gelistirilmesini tesvik etmektedir.'™ Bu ilkeler, Yapay
zekanin insan haklarina saygili, giivenilir ve seffaf bir sekilde kullanilmasini vurgularken yapay
zekanin toplumsal ve ekonomik faydalarini artirmaya yonelik stratejiler de dnerir.

C) UNESCO’nun Yapay Zeka Etik Cercevesi

UNESCO’nun “Yapay Zeka Etigi Tavsiyesi” (Recommendation on the Ethics of Artificial
Intelligence) raporu, yapay zeka teknolojilerinin kiiresel gapta etik kullanimini tesvik etmek amaciyla
hazirlanmig kapsamli bir rehber niteligindedir. Bu rapor, yapay zeka ile ilgili etik sorunlara dair
uluslararasi bir ¢ergeve sunarak, bireylerin haklarimi1 koruma ve insan onurunu merkeze alma ilkesi
iizerine kuruludur. UNESCO’nun bu tavsiyesini degerlendirirken, yapay zeka teknolojilerinin sorumlu
bir sekilde yonetilmesi ve kullanilmasi adina belirli etik ilkeler ve degerlerin benimsenmesi gerektigi
vurgulanmaktadir.

UNESCO’nun Yapay Zeka Etik Cergevesi, yapay zeka sistemlerinin topluma zarar vermeden,
bireylerin haklarina saygi duyarak ve sosyal adaleti saglayarak gelistirilmesini amaglamaktadir. Bu
baglamda, raporun temel noktalarindan biri, yapay zeka teknolojilerinin kiiresel esitsizlikleri

104 OECD. “Artificial Intelligence Principles”. (2021). https://www.oecd.org/going-digital/ai/principles/. Erisim
tarihi: 28.08.2024.
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derinlestirmeden toplumsal refaha katki saglamasi gerektigidir. Rapor, yapay zekanin egitim, saglik,
iklim degisikligi ile miicadele ve sosyal adalet gibi kiiresel sorunlara ¢dziim getirme potansiyeline
dikkat c¢ekmektedir. Ancak, bu teknolojilerin ayni zamanda derinlestirici etkiler yaratabilecegi,
ozellikle veri gizliligi, ayrimcilik, 6nyargilar ve insan haklari ihlalleri gibi alanlarda dikkatle izlenmesi
gerektigi vurgulanmaktadir. Ele alinan bir diger dnemli unsur, yapay zekénin seffaf, adil ve hesap
verebilir bir sekilde kullanilmasi1 gerektigidir. Raporda, 6zellikle yapay zeka sistemlerinin karar alma
siireglerinde seffaflik ilkesine riayet edilmesinin O6nemi vurgulanmakta ve algoritmalarin nasil
calistigina dair aciklik getirilmesi gerektigi belirtilmektedir. Ayrica, bu teknolojilerin tasarimindan
kullanimina kadar her asamada insan haklarina saygi gosterilmesi gerektigi ifade edilmektedir.

Bu kapsamda, 6zellikle kadinlar, azinlik gruplar ve savunmasiz topluluklar gibi tarihsel olarak
marjinalize edilmis gruplarin yapay zeka siireglerine dahil edilmesi gerektigi belirtilmektedir. Esitlik
ve cesitlilik prensipleri dogrultusunda, bu gruplarin sadece yapay zeka teknolojilerinden
yararlanmalar1 degil, ayn1 zamanda bu teknolojilerin tasariminda ve yonetiminde etkin bir sekilde rol
oynamalar1 gerektigi savunulmaktadir. UNESCO’nun “Yapay Zeka Etigi Tavsiyesi” raporu, yapay
zeka teknolojilerinin etik kullanimina dair gii¢lii bir kiiresel norm olusturmayi hedeflemekte ve bu
teknolojilerin insan haklari, sosyal adalet, seffaflik ve hesap verebilirlik gibi temel etik ilkeler
gerg¢evesinde yonlendirilmesi gerektigini savunmaktadir. Bu tavsiyeler, yapay zekanin toplumsal fayda
yaratirken ayni zamanda insan haklari ve onuruna zarar vermemesi i¢in kiiresel diizeyde ortak bir
anlayis gelistirilmesi gerektigini ortaya koymaktadir. UNESCO’nun etik cercevesi, yalnizca bir
diizenleyici rehber degil, ayn1 zamanda gelecegin yapay zeka teknolojilerini daha insan merkezli, adil
ve esitlik¢i bir yapida sekillendirme arzusunu yansitan bir belge olarak degerlendirilmelidir.'® Bu
cergeve, yapay zekanin insan haklari, sosyal esitlik ve siirdiiriilebilirlik gibi temel degerlere uygun
olarak kullanilmasini 6ngoriir.

I1. Ulusal Etik Kilavuzlar ve Diizenlemeler

Ulusal diizeyde de bircok {iilke, yapay zekd arastirmalarinda etik standartlart belirlemek
amaciyla kendi kilavuzlarmi ve diizenlemelerini gelistirmistir. Tiirkiye'nin yapay zeka Strateji ve
Eylem Plani: Tiirkiye, 2021 yilinda yayimlanan “Yapay Zeka Strateji ve Eylem Plan1” ile yapay zeka
teknolojilerinin etik kullanimina y6nelik bir ¢ergeve sunmustur. Bu plan, yapay zeka arastirmalarinda
etik standartlarin uygulanmasini tesvik ederken, ayrica veri giivenligi, seffaflik ve adillik gibi konulari
da ele alir. Tiirkiye’nin diizenlemeleri, uluslararasi standartlarla uyumlu olmay1 amaglamakla birlikte,
yerel ihtiyac ve kosullar1 da goz 6niinde bulundurmaktadir.'®

Tiirkiye’de bilimsel arastirmalarin etik standartlari, “Bilimsel Arastirmalarda Etik Ilkeler”
baglikli rehberde detaylandirilmigtir. Bu rehber, arastirmalarin etik standartlara uygun olarak
yiriitilmesini ve arastirma siirecinde karsilasilan etik sorunlarin  nasil ele alinacaginm
agiklamaktadir.'”” Yapay zeka arastirmalarinda da bu ilkeler gegerli olup, veri toplama, analiz ve
raporlama siireclerinde seffaflik ve adillik vurgulanmaktadir.

7. Etik Diizenlemelerin Arastirma Pratigine Etkileri

Yapay zeka arastirmalarinda etik diizenlemeler, aragtirma pratigi iizerinde ¢esitli etkiler
yaratmaktadir. Ilk olarak, bu diizenlemeler, arastirmalarin giivenilirligini ve gegerliligini artirarak
bilimsel bilgi iiretimini destekler. Ornegin, Avrupa Komisyonu’nun etik kilavuzlari, yapay zeka
sistemlerinin toplumsal degerlerle uyumlu olarak gelistirilmesini saglayarak, olas1 zararli etkileri en

05 UNESCO.  “Recommendation ~On  The  Ethics of  Artificial Intelligence”.  (2021).
https://unesdoc.unesco.org/ark:/48223/Pf0000373434. Erisim tarihi: 02.09.2024.

106 7.C. Cumhurbaskanligi Dijital Déniisim Ofisi. “Yapay Zekd Strateji ve Eylem Plani. (2024).
https://cbddo.gov.tr/duyurular/6846/ulusal-yapay-zeka-stratejisi-2024-2025-eylem-plani-yayimlandi. Erigim tarihi:
04.09.2024.

107 Yiiksekogretim Kurulu. “Yiiksekogretim Kurumlari Bilimsel Arastirma ve Yaym Faaliyetlerinde Uretken Yapay
Zekd Kullammmina Dair Etik Rehber”. (2024). https://www.yok.gov.tr/documents/2024/yapay-zeka-kullanimina-dair-etik-
rehber.pdf. Erisim tarihi: 29.08.2024.
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aza indirmeyi hedefler.'%

Ulusal diizeydeki diizenlemeler ise, yerel baglamda etik standartlarin uygulanmasin
saglamakta ve yerel ihtiyaclara uygun ¢oziimler sunmaktadir. Tiirkiye’nin Yapay Zeka Strateji ve
Eylem Plam gibi belgeler, yerel kosullar dikkate alarak yapay zeka arastirmalarinda etik standartlarin
uygulanmasini tesvik eder. Ancak, bu diizenlemelerin uygulanmasi sirasinda karsilasilan zorluklar da
mevcuttur. Etik ilkelerin uygulama asamasinda, veri toplama ve isleme siireclerinde karsilasilan teknik
ve pratik sorunlar, arasgtirmalarin dogrulugunu ve giivenilirligini etkileyebilir. Bu nedenle,
arastirmacilarin etik standartlar1 anlamasi ve bu standartlara uygun hareket etmesi biiyiik 6nem tasir.

Aragtirma pratiginden en ¢ok etkilenenler ise sistemin pargasi olan ogrencilerdir. Akademik
yayinlarin yetersizligi, seviyesinin diismesi ve arastirma sonuglarinin ger¢ek¢i olmamasi gibi
durumlarda akademik yetersizlikle karsilasmis olacaklardir. Bu durum okul sonrasi akademisyen
olmak isteyen &grenciler i¢in de risk olusturmaktadir. Ogrencilerin karmasik problemleri yenilikgi
yollarla ¢Ozmelerine, belirsizlikle basa c¢ikmalarina ve genis bilgi yiginlart hakkinda net
diisiinebilmelerine yardimci olacak arastirmalara ihtiyaglar1 vardir. Arastirmacilar farkli kiiltiirlerden
insanlarla ig birligi yaparak ve sorgulama temelli akil yiiriitme siireclerine katilarak, disiplinler arasi
alanlarda problem ¢6zme becerisine sahip olmalidir. Zengin bilgisayar arayiizleri, akilli ortamlar ve
dijital 6grenme yardimcilar1 gibi alternatif 6gretim yontemlerini gelistiren teknolojilere de ihtiyag
duyulmaktadir. Kisisel insa projelerine katildikea, yaraticilik, merak ve i¢sel motivasyon artirilabilir.
Kaynaklar1 toplama, iliskilendirme, olusturma ve paylasma amaciyla bilgi teknolojisini kullanmay1
iceren bir g¢ergeve, yaraticiligl ve motivasyonu destekleyebilir. Ac¢ik uclu ve kesif temelli sorgulama
sistemleri, 6grencilerin yeni bilgi alanlar1 hakkinda sorular sormalarini ve bu alanlardaki anlayiglarini
gelistirmelerini saglar.'”

Schwartz ve Martin (2004) gelecekteki 6grenmeye hazirlik gibi yenilikgi 6gretim yaklagimlari,
belirsizlikle basa ¢ikma rahatligini artirmanin ve uyarlanabilir uzmanlik gelistirme siireclerini tesvik
etmenin yollarin1 ortaya cikardigini ifade etmektedir. Ogrenme Tasarimi &rneginde oldugu gibi,
tasarim dongilisli, 6grencilerin bilimsel uygulamalarda uzmanlagsmalarin1 saglamak i¢in tasarim ve
aragtirmay1 i¢ ige gecirmektedir. Ogrencilerin &grenme siireclerinde, ozellikle karmasik ve
yapilandirilmamis problemleri ¢dzmeleri gerektiginde onlar1 yonlendirecek bir teknolojiye ihtiyag
vardir. Ogrenciler farkh kiiltiirler ve bakis acilaryla karsilastikca isbirlikci sorgulama yontemlerinin
gelisimine yonelik kaynaklar saglanmalidir. Bu noktada arastirmacilar bilgiyi olusturma,
degerlendirme ve yeniden diizenleme siirecini verimli ve etik bir sekilde isletmelidir. Ogrencilerin
iletisim becerilerini ve yaraticiliklarini gelistirmek igin bilimsel arastirmalar gereklidir. Kesif temelli,
sosyal ve her yerde dgrenmeyi desteklemek adina arastirmalar yapilmalidir. Ogrenme topluluklari,
aglar, igbirligi yazilimlar1 ve mobil teknolojiler gibi araglar, kesintisiz sosyal 6grenmeyi saglamak i¢in
de kullamilmaktadir.™® Bununla birlikte siradan vatandaslarm da pratik sorunlara yonelik bilimsel
bilgilere erisimini saglayan yeni akilli bilgi erisim yontemlerine ihtiya¢ vardir. Araglar, vatandaslarin
dogru ve arastirmaya dayali bilgilere erismelerini ve bilingli segimler yapmalarini saglayabilmelidir.

Bakildiginda yapay zeka arastirmalarinda etik diizenlemeler ve kilavuzlar, teknolojinin
toplumsal etkilerini yonetmek ve arastirma siirecinde adil, seffaf ve giivenilir uygulamalari tesvik
etmek amaciyla gelistirilmistir. Uluslararast ve ulusal diizeydeki bu diizenlemeler, Yapay zekanin
potansiyelinden en iyi sekilde yararlanirken, ayn1 zamanda etik standartlara uygunlugunu saglamay1
hedefler. Bu amagla arastirmacidan, 6grenciye ve siradan vatandasa kadar Uretilen bilginin etik olmasi,
ulasilan bilginin de etik olmasina neden olacak bir zincir meydana gelecektir.

Sonu¢

198 Eyropean Commission. “Ethics Guidelines For Trustworthy Al” (2019). https://ec.europa.eu/digital-
strategy/our-policies/ethics-guidelines-trustworthy-ai_en. Erisim tarihi: 01.09.2024.

198 Toby Dragon, Beverly Woolf ve Tom Murray. “Intelligent Coaching for Collaboration in Ill-Defined Domains”.
In Proceedings of The 2009 Conference on Artificial Intelligence in Education: Building Learning Systems That Care: From
Knowledge Representation to Affective Modelling, Amsterdam: 10S Press. 2009, s. 740.

110 pan Suthers ve Christopher Hundhausen. “An Experimental Study of The Effects of Representational Guidance On
Ollaborative Learning Processes”. Journal of The Learning Sciences 12(2): 2003, s. 189.
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Son yillarda yapay zeka teknolojilerinin sosyal bilimler alaninda yarattig1 doniisiim, arastirma
yontemlerinde ve toplumsal analizlerde 6nemli degisikliklere yol agmistir. Yapay zekanin sundugu
derinlemesine veri analizi ve Ongorii yetenekleri, sosyal bilimcilerin toplumsal olgular1 ve bireysel
davranislar1 daha iyi anlamalarina olanak tanimig ve bu da disiplinlerarasi ¢alismalarin artmasina
katkida bulunmustur. Sosyoloji, psikoloji ve antropoloji gibi alanlarda yapay zekanin analitik
imkanlariin kullanilmasi, bu disiplinlerdeki arastirma siireclerini 6nemli 6l¢iide ilerletmistir.

Yapay zekanin sosyal bilimlerdeki kullanimi, arastirma siireclerinde ve toplumsal analizlerde
belirgin yenilikler getirmistir. Ancak, bu teknolojinin getirdigi yeniliklerin yan1 sira, beraberinde bir
dizi etik sorun ve zorluk da getirdigi anlasilmaktadir. Yapay zekanin veri toplama ve isleme siirecleri,
veri gizliligi ve anonimlik gibi temel etik ilkelerle celisen durumlar yaratabilmektedir. Ozellikle biiyiik
veri kullammi ve algoritmalarin seffaf olmamasi gibi sorunlar, sosyal bilimlerdeki etik
sorumluluklarin nasil yerine getirilecegine dair ciddi endiselere yol agmaktadir.

Uluslararasi diizeyde, yapay zekanin etik kullanimu ile ilgili ¢esitli kilavuzlar ve diizenlemeler
gelistirilmistir. Avrupa Komisyonu'nun ve UNESCO'nun yayimladigi etik kilavuzlar, yapay zekanin
giivenilir ve seffaf bir sekilde kullanilmasin1 saglamak igin gerekli ilkeleri belirlemektedir. OECD'nin
onerdigi ilkeler, yapay zekanin adil ve siirdiiriilebilir bir gekilde kullanilmasini tesvik etmektedir. Bu
uluslararas1 diizenlemeler, yapay zekanin toplumsal etkilerini yonetmeye yonelik genis bir ¢erceve
sunmaktadir ve bu diizenlemelere uyulmasi, etik standartlarin korunmasina yardimci olabilir.

Ulusal diizeyde de benzer tedbirler alinmakta ve gesitli etik kilavuzlar olusturulmaktadir.
Tiirkiye’nin “Yapay Zeka Strateji ve Eylem Plan1” gibi belgeler, yapay zekanin etik kullanimina
yonelik bir ¢ergeve sunarak yerel ihtiyaclart ve kosullari géz oniinde bulundurmaktadir. Ayrica,
bilimsel arastirmalarda etik ilkeler hakkinda yapilan diizenlemeler, yapay zekanin veri yonetimi ve
arastirma siireclerinde uyulmasi gereken kurallar1 belirlemektedir. Bu ulusal diizenlemeler, yapay
zekanin yerel diizeyde sorumlu ve etik bir sekilde kullanilmasini saglamay1 hedeflemektedir. Ancak,
sadece mevcut diizenlemelerle yetinmek yerine, yapay zekanin sosyal bilimlerdeki kullanimina
yonelik ek &neriler gelistirilmelidir. ilk olarak, yapay zeka algoritmalarmin seffafligin1 artirmak igin
daha agik ve anlasilir modelleme yontemleri gelistirilmelidir. Arastirmacilar, algoritmalarin nasil
calistigini aciklayan detayli belgeler hazirlayarak, karar alma siireglerinin anlagilabilirligini
saglamalidir. Bu, algoritmalara olan giliveni artirabilir ve arastirma sonuglarinin gilivenilirligini
destekleyebilir.

Ikincisi, veri toplama ve isleme siireglerinde etik standartlarin siki bir sekilde uygulanmasi
gerekmektedir. Ozellikle kisisel verilerin gizliligini koruma ve anonimlik ilkesine uyma, yapay zeka
aragtirmalarinin etik standartlara uygunlugunu saglamak ig¢in kritik 6neme sahiptir. Bu baglamda, veri
sahiplerinin rizasimin alinmasi ve veri kullanimimin seffaf bir sekilde aciklanmasi, etik standartlarin
korunmasina yardimci olabilir.

Ugiinciisii, yapay zeki toplumsal esitsizlikleri derinlestirme riskine karsi proaktif tedbirler
alinmalidir. Yapay zekd uygulamalari, belirli gruplar diglayabilecek veya mevcut ayrimeilik
ortintiilerini pekistirebilecek sekilde tasarlanmamalidir. Sosyal bilimciler, yapay zeka uygulamalarinin
toplumsal etkilerini degerlendirirken, bu etkilerin adil ve esitlik¢i bir sekilde yonlendirilmesi igin
dikkatli bir yaklagim benimsemelidir.

Son olarak, yapay zekad aragtirmalarinda etik kurallarin belirlenmesi ve bu kurallarin siki bir
sekilde uygulanmasi, disiplinin gelecegi icin kritik bir 6neme sahiptir. Uluslararast ve ulusal
diizenlemelerin yani sira, etik yaklagimlarin siirekli olarak gdzden gegirilmesi ve giincellenmesi
gerekmektedir. Sosyal bilimcilerin, yapay zekanin toplumsal etkilerini degerlendirirken hem
teknolojik basariyr hem de etik sorumluluklari goz oniinde bulundurmalari, bu alandaki ¢aligmalarin
sorumlu ve etkili bir sekilde ilerlemesi igin temel bir gerekliliktir.

Sosyal bilimlerde yapay zeka kullaniminda etik sorumlulugun rolii, teknolojinin toplumsal
etkilerini yonetmede ve gilivenilir arastirma pratigi olusturmakta kritik bir 6nem tasimaktadir. Etik
sorumluluk, yapay zek&nin toplum iizerindeki olasi olumsuz etkilerini azaltmak, veri gilivenligini
saglamak ve adil veri kullanimini tesvik etmek amaciyla belirli ilkeler ve kurallar gergevesinde
yiiriitiilmelidir. Sosyal bilimlerde yapay zeka etkili ve sorumlu bir sekilde kullanilabilmesi i¢in bu
sorumlulugun her asamada g6z Oniinde bulundurulmasi gerekmektedir. Gelecek perspektifleri
acisindan, yapay zekanin sosyal bilimlerdeki kullanimu siirekli olarak evrilmektedir. Bu evrim, hem
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teknolojik gelismeleri hem de toplumsal ihtiyaglari dikkate almalidir. Yapay zekanin toplumsal
esitsizlikleri derinlestirme riskini azaltmak i¢in, arastirmacilar ve politika yapicilar, bu teknolojinin
kullaniminda etik standartlar1 siirekli olarak gozden gegirmeli ve gilincellemelidir. Ayrica, yapay
zekanin toplum iizerindeki etkilerini izlemek ve bu etkilerin adil bir sekilde yonetilmesini saglamak
amaciyla daha kapsamli ve dinamik diizenlemeler gelistirilmelidir.

Yapay zekadnin sosyal bilimlerdeki gelecekteki rolii, disiplinleraras1 is birligi ve etik
yaklagimlarin daha da 6nem kazanacagi bir alanda sekillenecektir. Sosyal bilimcilerin ve teknoloji
uzmanlarinin is birligi, yapay zekanin toplumsal etkilerini daha iyi anlamak ve bu etkileri
yonlendirmek i¢in gerekli araclar1 saglayabilir. Etik sorumluluk ve diizenlemeler, bu siirecin temel
taglarini olusturacak ve yapay zeka toplumsal faydalarini en iist diizeye ¢ikarmaya yonelik 6nemli bir
zemin hazirlayacaktir. Bu baglamda, yapay zekanin sosyal bilimlerdeki sorumlu kullanimi, sadece
teknolojik basar1 ile degil, ayn1 zamanda etik ve toplumsal sorumlulukla da o6l¢iilmelidir. Sosyal
bilimciler, yapay zekanin potansiyelinden en iyi sekilde yararlanirken, toplumsal adalet ve etik
standartlar1 da gz Oniinde bulundurarak bu alandaki caligmalarmni siirdlirmelidir. Yapay zeka
teknolojilerinin sosyal bilimlerdeki etkileri, bu ¢alisma kapsaminda etik bir perspektiften ele alinmig
ve mevcut literatiir reel Orneklerle zenginlestirilmistir. Calisma, yapay zekanin sosyal bilimlerde
sorumlu kullanimina dair teorik ve pratik katkilar sunmakta, bu alandaki arastirmalara isik
tutmaktadir. Ozellikle veri gizliligi, algoritmik seffaflik ve toplumsal esitsizliklerin 6nlenmesi gibi
konularda sundugumuz Oneriler, ulusal ve uluslararas1 diizeyde gelistirilen etik kilavuzlar temel
almarak yapilmistir. Yapay zekanin sosyal bilimlerdeki kullanimi sirasinda karsilasilan etik sorunlarin
daha iyi anlasilmasi ve bu sorunlarin ¢éziimiine dair politika gelistirme siireglerine katki sunulmasi,
caligmanin temel amacini olusturmaktadir. Bu ¢alisma, yapay zekanin toplumsal etkilerinin daha etik
ve adil bir sekilde yonetilmesi icin gelecekteki arastirmalar ve politikalar i¢in bir yol haritasi
sunmaktadir.
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Abstract

This article examines the application of artificial intelligence (Al) in higher education (HE),
focusing on the social sciences within the EduAl project. It begins with an overview of Al's global
use in education, outlining the EduAl project's objectives and key themes. A comprehensive
literature review covers meta-analyses, reports, and studies on Al implementation in HE, conducted
by global organizations. The study emphasizes five critical areas: integrating Al learning in HE,
addressing challenges and opportunities; ethical considerations and digital literacy; enhancing
student engagement through Al; pioneering tech-driven approaches to acquire essential skills; and
developing an Al- integrated pedagogical competencies scale, which are central to advancing the
EduAl project.

Through analyzing the gathered information, the article provides a critical perspective on
Al's role in HE. The conclusion summarizes the current application of Al in the social sciences and
offers recommendations for future research, particularly in the EduAl project's context.

Keywords — Al, Social Sciences, Ethics, Competences Scale, EduAl

YUKSEKOGRETIM SOSYAL BIiLIMLER EGITIMCILERi iCiN Al ENTEGRE
OGRENME

Ozet

Bu makale, EduAl projesi kapsaminda sosyal bilimlere odaklanarak yapay zekanin (AI)
yiiksek 6gretimde (HE) uygulanmasini incelemektedir. EduAl projesinin hedeflerini ve ana temalarini
Ozetleyen yapay zekanin egitimde kiiresel kullanimina genel bir bakisla basliyor. Kapsamli bir literatiir
taramasi, kiiresel kuruluslar tarafindan yiiriitiilen yiiksekdgretimde yapay zeka uygulamasina iliskin
meta-analizleri, raporlar1 ve ¢aligmalar kapsamaktadir. Caligma bes kritik alanm1 vurguluyor: Yapay
zeka Ogreniminin yiiksek Ogretime entegre edilmesi, zorluklarin ve firsatlarin ele alinmasi; etik
hususlar ve dijital okuryazarlik; yapay zeka yoluyla 6grenci katilimmin arttirilmasi; temel becerilerin
kazanilmasina yonelik teknoloji odakli dncii yaklagimlar; ve EduAl projesinin ilerletilmesinde merkezi
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oneme sahip olan yapay zeka ile entegre bir pedagojik yeterlilikler 6lgeginin gelistirilmesi.

Makale, toplanan bilgileri analiz ederek yapay zekanin yiiksek 6gretimdeki roliine dair
elestirel bir bakis agisi sunuyor. Sonu¢ boliimiinde yapay zekanin sosyal bilimlerdeki mevcut
uygulamasi 6zetlenmekte ve 6zellikle EduAl projesi baglaminda gelecekteki arastirmalar i¢in oneriler
sunulmaktadir

Anahtar Kelimeler- Yapay Zeka, Sosyal Bilimler, Etik, Yetkinlikler Ol¢egi,
Introduction

The evolution of Artificial Intelligence (Al) has catalyzed significant transformations across
various fields, including education. As noted by Kayyali (2024), we are at the cusp of a
groundbreaking convergence of technology and education, with Al serving as a pivotal force in this
transformation. This convergence promises to reshape the educational landscape, ushering in a new
era characterized by unprecedented opportunities and challenges for both educators and students.

Recent years have witnessed a rapid expansion of Al in higher education (HE), particularly
with the proliferation of new Al tools. Crompton & Burke (2023) highlight that the last five years
have seen substantial growth in the integration of Al into classrooms, curriculum development, and
learning management systems. This trend signifies a systemic shift from traditional educational
paradigms towards more technology-driven approaches (Kayyali, 2024).

The burgeoning interest in Al education (AIEd) has spurred extensive academic research into
Al's role in educational settings. The concept of Al, rooted in the early work of McCarthy in 1956
and Turing in the mid-20th century, has evolved significantly. Popenici et al. (2017) defined Al as
"computer systems capable of engaging in human-like processes such as learning, adaptation,
synthesis, self-correction, and data processing for complex tasks" (p.2). This definition underscores
the potential of Al to revolutionize educational methodologies by automating and enhancing various
cognitive processes.

Systematic literature reviews on Al applications in HE reveal a focused yet fragmented
research landscape. Studies have predominantly concentrated on specific disciplines, such as
engineering (Shukla et al., 2019), language teaching (Liang et al., 2021), mathematics (Hwang & Tu,
2021), and medical education (Winkler-Scwartz et al., 2019). However, the comprehensive study by
Ouyang et al. (2022) broadened the scope to encompass a wider range of applications within HE from
2011 to 2020.

In the social sciences, Al's presence is increasingly acknowledged, particularly for its
potential to analyze vast datasets, predict trends, and provide personalized learning experiences.
However, the effective integration of Al requires educators to be mindful of ethical considerations,
ensuring that Al supplements rather than supplants the human aspects of teaching and learning. Al
tools like chatbots can enhance student engagement by offering immediate feedback and facilitating
interactive learning experiences (Kuka, Hérmann, & Sabitzer, 2022).

Public policy also plays a crucial role in shaping the use of Al in education. Major countries
have developed strategic frameworks to guide Al implementation across various educational levels.
The OECD's "Digital Education Outlook 2023" highlights emerging governance models for
generative Al in education, noting that only a few countries, such as France and Korea, have
specific regulations in place. In contrast, many countries have issued guidelines, while others have
delegated responsibility to individual schools (OECD-Ilibrary, 2024). The European Union's recent
approval of the Final Draft of the Artificial Intelligence Act and the UK's Al Safety Summit further
emphasize the growing importance of Al regulation in education.

The EduAl project aims to bridge the gap in Al application within the social sciences by
providing educators with the necessary digital skills and innovative teaching methodologies. This
project focuses on digital readiness, teaching and learning methods, and knowledge sharing across
educational sectors. The goal is to develop an Al-integrated learning framework that addresses the
challenges, opportunities, and essential needs associated with incorporating Al into HE in the social
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sciences.

This framework will be built upon a comprehensive literature review, identifying pioneering
technology-driven approaches and the integrated pedagogical competencies required for Al
implementation. The study will critically analyze existing research, pinpoint gaps, and offer
recommendations to help educators harness Al's transformative potential. The key topics include:

1. Integrating Al Learning in Higher Education: Challenges, Opportunities, and
Imperative Needs - This explores the practical and theoretical challenges of Al integration,
including curriculum development, faculty training, and resource allocation.

2. Ethical Considerations and Digital Literacy - This addresses the ethical implications of
Al use, focusing on issues like data privacy, algorithmic bias, and the importance of digital
literacyamong educators and students.

3. Enhancing Student Engagement with Al - This examines how Al can be used to boost
student engagement through personalized learning experiences, adaptive learning platforms,
and Al-driven feedback mechanisms.

4. Pioneer Tech-Driven Approaches: Most Relevant Knowledge and Skills - This
identifies key technological competencies required for effective Al integration, including
the use of Al tools for data analysis, trend prediction, and personalized instruction.

5. Al-Integrated Pedagogical Competencies Scale - This proposes a framework for
assessing the pedagogical competencies necessary for effectively using Al in teaching,
drawing on models like TPACK and Al-TPACK.

The first phase of this work involves a thorough literature review, emphasizing recent studies
due to therapidly evolving nature of Al research. Subsequent stages will develop the identified topics,
culminating in actionable recommendations and conclusions. Special emphasis will be placed on
identifying pioneering practices in Al application within HE, particularly within the social sciences,
and the competencies required for effective implementation. The EduAl project aims to provide a
comprehensive guide for educators to navigate the complexities and harness the opportunities
presentedby Al in the evolving educational landscape.

Literature Review

In recent years, a comprehensive survey of trends in higher education (HE) research focusing
on the use of Al in education (AIEd) was conducted, analyzing 371 articles published between 2016
and 2022. This timeframe was chosen to ensure that the research reflected the most current
technological advancements. The study by Crompton & Burke (2023) utilized a Boolean research
methodology, which resulted in the selection of 138 articles after filtering out duplicates and
irrelevant content. These articles covered research from 31 countries across six continents, with a
significant concentration in Asia (41%), particularly in Taiwan (12 studies) and China (30 studies).
Europe accounted for 30% of the research, with notable contributions from Tiirkiye (8 studies), while
North America, specifically the USA, represented 21% with 21 of the 29 studies. Africa and South
America had minimal representation,comprising 2% and 1% respectively.

The survey highlighted that the most substantial growth in Al-related HE publications
occurred in 2019and 2020, a period coinciding with increased academic research activity during the
COVID-19 pandemic. The faculties of education (28%) and computer science (20%) were the most
prolific in producing research. The primary subject domains included language learning (17%),
computer science (16%), and engineering (12%). The user focus of these Al applications
predominantly centered on students (72%), followed by teachers (17%) and HE institution managers
(11%).

Crompton & Burke (2023) identified five main domains in the use of Al in HE: assessment,
prediction, Al-assisted learning, intelligent tutoring systems, and student learning management
systems. Their findings were consistent with other systematic reviews, such as those by Zawacki-
Richter et al. (2019) and Chu et al. (2022), which corroborated the trends observed by Crompton &
Burke despite coveringdifferent periods.

36



SILVA-PINAA., VIANA,C.L., PRAZERES, F.G., OHANMA, J.0., PEREIRA, H.G.G.,(2024): Al
Integrayted Learning For Higher Education Social Science Educators, AUSBD

The EDUCAUSE 2023 Horizon Report highlighted the transformative potential of ChatGPT
and other generative Al tools in HE. These technologies offer new opportunities in content
creation, communication, and learning, but also raise concerns about potential misuse and over-
reliance on technology. The report presents a dichotomy in educational practices, oscillating
between leveraging advanced technological capabilities and preserving the human elements of
education.

Key technologies and practices identified as pivotal for the future of post-secondary
education include Al-based applications for predictive and personalized learning, generative Al,
HyFlex learning models, micro-credentials, and fostering a sense of belonging among students.
Generative Al, in particular, is noted for its ability to create new content such as images, videos, text,
and audio using machine learning algorithms. The HyFlex model allows students the flexibility to
participate in courses either in-person or online, synchronously or asynchronously, according to
their preferences.

The EDUCAUSE (2023) report outlines four potential future scenarios at the intersection of
social, technological, economic, environmental, and political trends:

1. Growth: The pandemic has highlighted the importance of remote learning, but the digital
transition has exacerbated the digital divide among students.

2. Limitations: Climate change is anticipated to cause significant population movements by
2033, necessitating flexible hybrid and HyFlex learning options that include personalized
and inter- institutional learning paths to accommaodate diverse student needs.

3. Constraint: The "Enrolment CIiff* of 2025 refers to the expected sharp decline in the
university-age population due to the low birth rates during the Great Recession of 2008-
2009. This demographic shift is expected to reduce the number of 18-year-olds by 15% over
the subsequent four years.

4. Transformation: Emerging Al tools will enable educators to allocate more time to engage
withstudents individually, fostering a sense of community and belonging within institutions.

Chaushi, Ismaili, & Chaushi (2024) provide a balanced view on the advantages and
disadvantages of Al in HE. They highlight Al's potential to facilitate personalized learning tailored
to individual student needs and preferences. For educators, Al can streamline routine tasks, enhance
efficiency, and enable the creation of virtual simulations and intelligent tutoring systems. However,
they also caution against the ethical challenges, data privacy concerns, over-reliance on technology,
and the potential erosion of critical thinking skills. Additionally, they warn about the risk of
widening the digital divide, which could exacerbate educational inequalities.

The authors conclude by advocating for a balanced approach that integrates digital and
interpersonal skills, ensuring that technology enhances rather than detracts from the educational
experience. This balanced approach is crucial for navigating the complexities of integrating Al into
education, where the benefits must be weighed against the ethical and practical challenges. The
findings emphasize the need for ongoing dialogue and research to fully understand and optimize the
role of Al in HE.

Key Topics
Integration of Al Learning into Higher Education: Challenges, Opportunities, and
Imperative Needs

The rapid and ongoing evolution of artificial intelligence (Al) presents both significant
challenges and opportunities for integration into higher education (HE). Advances in Al, such as the
development of multimodal content generation tools like ChatGPT-4, have demonstrated potential
improvements in efficiency and productivity. However, the integration of Al-generated academic
content, including articles, course materials, and lesson plans, disrupts traditional academic training
methods. Despite these advances, Al remains limited in its ability to perform complex
metacognitive activities essential for academic writing (Abdous, 2023).
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A comprehensive, holistic approach that incorporates education, planning, and research is necessary
toeffectively integrate Al in HE. University administrators and educators must carefully evaluate the
promises and limitations of Al technologies. Ethical governance frameworks, such as the Rome Call
for Al Ethics and the Data Ethics Decision Aid (2023), are crucial in guiding the responsible use of
Al. Furthermore, a cross-curricular strategy should be employed to ensure that Al applications and
competencies are integrated across all disciplines, emphasizing a transdisciplinary approach. It is
imperative that universities also address the social, ethical, and pedagogical challenges associated
with Al, engaging experts from the social sciences and humanities to provide a well-rounded
perspective.

In the "Al Landscape Study" conducted by EDUCAUSE in February 2024, a survey of 910
HE professionals revealed broad recognition of Al as an emerging technology that should be
incorporated into curricula with a focus on implementation, adoption, research, and ethical
considerations (EDUCAUSE, 2023). However, the study also highlighted a significant gap in
resources and knowledge, indicating that many institutions are not fully equipped to address Al
literacy among facultyand staff.

Microsoft Research (MSR, 2019) predicts that Al will become an integral component of all
HE aspects. A survey conducted by MSR, in collaboration with Times Higher Education, involving
100 global university leaders, identified several key points:

e Only a minority of universities currently have a comprehensive Al strategy, though many
planto develop one.

e Universities face challenges in recruiting and retaining qualified staff for Al teaching
andresearch.

e Al is expected to increase employer demand for university graduates and will not lead
touniversity closures.

e Al technologies can enhance student assessment, feedback, and the generation of
scientifichypotheses.

The European Community's Al Watch Index (2021) provides an analysis of Al in HE,
highlighting disparities in Al education across EU member states. The report noted a strong position
for the EU in public and private investment in robotics and automation but recognized the need to
catch up with the USA and China in Al development. The data also revealed inequalities in Al
education access, with a higher prevalence of Al courses at the master's level compared to
undergraduate or vocational training, affecting employability and applicability across member states
(European Commission - JRC, 2022).

According to the OECD (2024), the nature of employment is undergoing profound changes
globally, with Al poised to transform 500 million service jobs within the next five years. This
transformation necessitates a reevaluation of HE curricula to include Al courses and personalized
learning paths. This transformation necessitates a reevaluation of HE curricula to include Al courses
and personalized learning paths, incorporating training in ethics, philosophy, critical thinking,
entrepreneurship, and emotional intelligence. These skills are essential for preparing students to
navigate complex decision- making processes in an Al-driven job market.

The Boston Consulting Group (2021) emphasized the urgency of updating education systems
to align with the advancements in Al. Their analysis suggests that countries that proactively
integrate Al into their education systems can attract significant investment, gaining competitive
advantages over those that do not (BCG-Boston Consulting Group, 2021).

In summary, Al is set to become increasingly integral to all areas of higher education,
necessitating a comprehensive adaptation by institutions. This includes addressing Al literacy
among educators and students, investing in necessary infrastructure, and establishing robust legal
and ethical standards to safeguard the academic environment. As the landscape of higher education
evolves with Al, it is crucial for institutions to stay ahead of these changes to ensure they provide
relevant and effective education in this new digital age.
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Ethical Considerations and Digital Literacy

In the modern digital era, the integration of artificial intelligence (Al) and digital learning tools
in higher education is becoming increasingly prevalent. These technologies offer numerous benefits,
such as the ability to adapt to students' individual needs, enhance digital skill development, and
improve engagement through interactive digital tools. Moreover, digital learning provides broader
accessibilityto educational resources, making learning opportunities more inclusive.

Digital literacy is a critical skill set that enables students to navigate the digital and virtual
landscapes of educational materials effectively. This encompasses data literacy, where students
learn to interpret and analyze data, and media literacy, which involves decoding media messages
and identifying biases to make informed decisions. Additionally, developing data literacy fosters
cybersecurity awareness, helping students understand potential threats like social engineering and
promoting safe and ethical digital practices (Pisica et al., 2023). However, as Pisica and colleagues
note, the rise of digital learning also raises concerns regarding data protection, storage security, and
confidentiality in virtual environments.

The increasing use of Al in educational tools highlights the importance of ensuring equitable
and fair access to these technologies. Lossec and Miller (2021) emphasize the need for digital
competencies and skills to be on par with the requirements for using Al and digital tools effectively
in education. This competency is crucial for educators to assess the implications of datafication
processes and advocate for transparency and accountability in their implementation.

The ethical considerations surrounding Al in higher education are becoming a critical topic
of discussion. Concerns include data privacy, surveillance, security, bias and discrimination,
autonomy, ethical operations, and accountability for Al's actions (Akgun & Greenhow, 2022; Pisica
et al., 2023; Ungerer & Slade, 2022; Remian, 2019). These issues reflect the broad spectrum of
ethical challenges that arise with the use of Al and digital learning technologies in educational
settings.

Data privacy is one of the most significant ethical concerns in the context of Al and virtual
environments in the 21st century. The pervasive nature of digital platforms has led to a
normalization of automatic consent, often resulting in complacency regarding personal data privacy.
In higher education, students' privacy can be particularly vulnerable to exploitation through data
collection methods, such as facial recognition technologies. This also affects students' autonomy,
especially when predictive systems govern their educational experiences (Akgun & Greenhow,
2022). Ungerer and Slade (2022) further emphasize the need to consider Al's impact on fundamental
human rights, including autonomy, data privacy, informed consent, and the risk of digital exclusion.
These concerns underscore the necessity for ethical guidance in higher education, particularly
regarding the monitoring and prediction of studentperformance.

The potential for students to misuse highly accurate Al software for academic dishonesty is
another ethical issue (Pisica et al., 2023). Such practices not only compromise the integrity of
assessments but also hinder students' skill development and understanding, as they may not engage
fully with the learning process. The reliance on Al-generated knowledge and information can lead
to the dissemination of inaccurate or outdated content, which undermines educational goals
(Remian, 2019). Furthermore, the biases inherent in Al algorithms, often reflecting historical and
societal prejudices, can perpetuate existing inequalities. This biased information can shape social
and cultural values in ways that reinforce stereotypes and exclude marginalized groups.

To address these ethical concerns, there is a growing consensus on the need for comprehensive
instructional materials for both students and educators. These materials should cover topics such as
Al ethics, data privacy, and the ethical implications of Al interactions (Akgun & Greenhow, 2022).
Educational institutions must ensure that any factual data provided by Al is verified and
authenticated to prevent the spread of misinformation. Protecting student privacy is paramount and
begins with implementing robust data protection measures and safeguards against unauthorized
access to personal information (Zaman, 2023).

Initiatives like the Rome Call for Al Ethics, supported by the Renaissance Foundation,
advocate for ethical approaches in the development and application of Al. The initiative outlines six
core principles of Al ethics: transparency, equal inclusion, accountability, impartiality, reliability,
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and security and privacy. These principles are crucial in promoting ethical standards across
international organizations, governments, educational institutions, and the private sector
(RenAlssance Foundation, 2023). The goal is to foster a collective sense of responsibility in the
advancement of digital technologies, ensuring that Al development prioritizes ethical considerations,
safeguards against potential harms, and fosters inclusivity and fairness.

UNESCO (2021) has also provided comprehensive ethical guidelines for member states,
emphasizing the need for accessible Al literacy education to bridge the digital divide and address
inequalities. This includes promoting prerequisite skills for Al education in regions with notable
educational gaps and encouraging the development of Al ethics curricula that incorporate humanistic
and social perspectives. UNESCO recommends that future Al developments be based on rigorous
research and data-driven approaches to mitigate risks and maximize benefits (UNESCO, 2021).
These recommendations highlight the increasing importance of prioritizing Al literacy and the
ethical standards necessary for integrating Al into educational systems. Adhering to these guidelines
will help ensure fairness and safety in Al implementation, while also addressing the associated
ethical challenges.

Enhancing Student Engagement with Al

The integration of technology into education has been a growing focus, especially with the
emergence of artificial intelligence (Al) technologies that offer innovative ways to enhance the
educational experience. The COVID-19 pandemic accelerated the adoption of digital resources,
shifting traditional teaching methods to new, technology-driven approaches (Almusaed et al., 2023).
This shift underscores the potential of Al to significantly improve student engagement and learning
outcomes.

One of the primary benefits of Al in education is its ability to provide personalized learning
experiences. Al technologies can tailor educational content and activities to individual students'
learning styles, preferences, and performance levels. Tools such as chatbots and virtual assistants
facilitate interactive learning by answering questions, providing feedback, and guiding students
through course materials. These technologies make learning more engaging and accessible,
particularly in remote or hybrid learning environments.

Student engagement, a critical component of effective learning, can be greatly enhanced
through Al. By analyzing student data, Al can help educators identify participation patterns and
create personalized lesson plans that address each student's strengths and weaknesses. This data-
driven approach allows for more targeted teaching strategies, fostering greater student involvement
and improving educational outcomes (Campbell, 2023).

However, to effectively leverage Al in the classroom, educators must first acquire a solid
understanding of basic Al concepts such as machine learning, algorithms, and large language
models. This foundational knowledge enables teachers to make informed decisions about selecting
the most appropriate Al tools and activities for their students (Alam, 2023). Educators should
consider a variety

of Al tools, such as ChatGPT for generating text, or Al-powered imaging tools like Midjourney and
Stable Diffusion, which can enhance visual learning experiences.

Harvard Business Publishing's Education (H.B.P., 2024) highlights several key advantages of
Al in education, including the provision of immediate feedback. This instant feedback mechanism
keeps students motivated and engaged by offering timely assessments of their work, thereby
fostering a senseof achievement.

To maximize the benefits of Al in education, it is essential to clearly define the learning
objectives at the outset. Identifying areas where Al can enhance learning, such as data analysis,
problem-solving, and creative thinking, ensures that Al activities are aligned with educational goals.
The aim of generative Al should be to support and enhance productivity, not to replace the core
efforts of student learning.

Selecting Al activities that are appropriate to the curriculum and promote active learning is
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crucial. For instance, students can use platforms like ChatGPT to create chatbots, exploring natural
language processing and coding in the process. Similarly, tools like Midjourney can be used for
creative projectsthat involve image creation and enhancement.

Discussing the ethical implications of Al with students is also vital. Students should be made
aware of potential issues such as "Al hallucinations™ and encouraged to critically evaluate Al-generated
content. Educators should guide students in using generative Al as a starting point for projects, while
ensuring that the final outputs are their own original work.

Encouraging exploration and experimentation with Al technologies through practical
activities, research projects, and presentations fosters curiosity, creativity, and problem-solving
skills. Group projects that require collaboration on Al-based solutions further develop teamwork,
communication, and critical thinking abilities. Resources like Ben's Bites provide valuable daily
updates on new tools and technologies, helping educators and students stay informed.

Personalized support and guidance are essential as students navigate Al tools. Educators
should provide assistance in understanding algorithms and interpreting results, creating a supportive
environment where students feel confident experimenting and developing their Al skills.

As for successful examples of the practical application of Al in social sciences and
humanities courses, in sociology and in terms of analysing social networks to understand the impact
of Al on political communication on public opinion, researchers at the University of South Carolina
studied Twitter (X) data during the 2016 US presidential election to identify patterns in the
dissemination of disinformation and the role of bots in amplifying specific messages (Jenks,
Lowman, & Straughn, 2024).

For sociology projects, teachers can ask students to analyse data on social networks, or in the
case of history, to create interactive visualisations (Stanford University, September, 2024).

In the field of anthropology at the University of California, Irvine, students use the
Humata.ai tool in anthropological research to analyse ethnographic data, which helps to identify
themes and patterns in quantitative data (Budur Turki Alshahrani, Salvatore Flavio Pileggi, &
Faezeh Karimi, 2024).

Research and analysis in the social sciences and humanities at universities can use Al
techniques such as machine learning and natural language processing to analyse quantitative data,
interviews and surveys, providing an in-depth view of human behaviour and social trends (Prof.
Nivedita Manohar Mathkunti, Prof. U. Ananthanagu, & Dr. Satish Menon, 2023).

Finally, appropriate assessment strategies are needed to evaluate students' understanding and
competence in Al-related skills. A mix of formative and summative assessments, including project-
based evaluations, presentations, and coding tasks, can effectively measure the application of Al
concepts, critical thinking, and data analysis skills.

In conclusion, Al has the potential to transform education by shifting the focus from routine
administrative tasks to enhancing student growth and learning. For Al tools to be effective, there
must be a commitment to an equitable and holistic educational vision that ensures all students have
the opportunity to succeed (World Economic Forum, 2023).

Pioneer Tech-Driven Approaches: Key Knowledge and Skills

The integration of artificial intelligence (Al) and other cutting-edge technologies into
education has become a central focus for educators and institutions worldwide. At the forefront of
this movement, the sixth EnlightED conference in 2023, hosted by IE University in partnership with
the alliance of social sciences institutes CIVICA and various companies, emphasized the need for a
paradigm shift in teaching approaches. This shift involves not only a focus on traditional subjects
like mathematics and logic but also the cultivation of creativity, communication, and interpersonal
skills (Lurdes & Lurdes, 2023). The conference highlighted the unique potential of the humanities
and social sciences to pioneer Al integration, given their emphasis on human interaction and
creativity.

A study by Vazhayil et al. (2019) underscored the importance of maintaining open-
mindedness and effective communication between educational institutions and teachers in
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integrating Al technology. The study highlighted the necessity of Al literacy for educators, which
includes understanding Al as a tool, being aware of available Al technologies, and possibly
acquiring basic coding skills. This literacy is crucial not only for effectively utilizing Al in teaching
but also for overcoming challenges related toits implementation in classrooms.

In the context of higher education, Al literacy extends beyond individual teachers to
encompass entire institutions. As noted in "Higher Education via the Lens of Industry 5.0: Strategy
and Perspective" (Hashim et al., 2024), public institutions may benefit from state support, but
private institutions face additional pressures to leverage technological advancements for
competitiveness. This includes areas such as energy savings and operational efficiency (Albhreem et
al., 2021).

Creativity and adaptability are critical skills for educators in this new technological era. Al
facilitates diversified and personalized learning, allowing educators to move away from one-size-
fits-all teaching models. This shift requires a reimagining of traditional roles; teachers transition
from being the sole source of knowledge to facilitators who guide students through interactive,
hands-on learning experiences. This new approach demands attention to individual student needs
and circumstances, fostering a more personalized educational experience (Collins & Halverson,
2009).

Through a comprehensive review of the literature, several pioneering applications of Al in
higher education have been identified as successful models. These include:

1. Jill Watson at the Georgia Institute of Technology: An Al-powered teaching assistant
named Jill Watson was integrated into a master's course, handling around 10,000 student
inquiries over a semester. Jill analyzed the context of questions and provided accurate
answers, achieving a 97% success rate. This system significantly reduced the workload for
human assistants and improved the learning experience for students (Stone, 2019).

2. Al-Powered Chatbots: Institutions like Arizona State University have implemented
chatbots such as SUN Devil Bot, which assist students with academic and administrative
tasks, from finding resources to checking grades. These chatbots provide personalized
support and study suggestions, enhancing the overall student experience (Arizona State
University-ASU, 2021).

3. Al Tutors: These Al-driven programs offer personalized learning support, guiding students
through complex concepts and providing practical exercises. Al tutors help students create
tailored study plans, analyze progress, and provide targeted content. This approach
improves writing skills and prepares students for exams by identifying areas needing further
study (QuadC, 2024).

4. Predictive Analytics for Student Success: Systems like Purdue University's Course
Signals use historical data to identify at-risk students, allowing for timely interventions. This
predictive approach helps educators provide additional support to students who may struggle
academically(Kimberly & Pistilli, 2012).

5. Automated Assessment and Grading: Platforms such as EdX employ Al to automatically
grade student assignments, providing immediate feedback. This capability is particularly
useful for managing large classes and ensuring consistent and timely assessments
(Teachflow, 2023).

6. Virtual Labs and Simulations: Al-based platforms like Labster offer virtual laboratories
for subjects like biology and chemistry, allowing students to conduct experiments and
explore concepts in a digital environment. These tools enhance practical learning, especially
in STEMfields (Labster ApS, 2024).

7. Adaptive Learning Platforms: Systems like Knewton and Smart Sparrow use Al to
customize educational content according to each student's learning style, adjusting difficulty
levels and pacing as needed. This personalization enhances the learning experience by
addressing individual student needs.

8. Generative Al for Creative Projects: Al tools like Suno, developed by a team of
musicians and Al experts from companies such as Meta and TikTok, allow students to
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create musiccompositions. These tools are particularly useful in courses focused on music
production ormultimedia presentations.

Successful Al integration in education requires a balanced approach, prioritizing both
innovation and ethical considerations. Universities must collaborate with various stakeholders to
ensure that Al technologies are used in ways that support educational missions while also
safeguarding against potential ethical issues. This balanced approach will help institutions leverage
Al's full potential to enhance teaching and learning outcomes.

Al-Integrated Pedagogical Competencies Scale

In the ever-evolving landscape of education, instructors are increasingly challenged to
integrate new technologies effectively. To prepare students for a rapidly changing world driven by
technological advancements, teaching methodologies must undergo significant transformation. The
TPACK model, developed by Punya Mishra and Matthew Koehler in 2006, provides a
comprehensive framework for educators to integrate technology into their instructional activities
effectively. This model emphasizes the interconnectedness of technology, pedagogy, and content
knowledge in the classroom, highlighting that successful teaching requires more than just expertise
in a particular subject or technical skills (Schmidt et al., 2009).

The TPACK model comprises several key components. Technological Knowledge (TK)
involves educators' understanding and proficiency in using various technologies, including tools,
software, hardware, and digital resources, relevant to teaching and learning processes. Pedagogical
Knowledge (PK) encompasses educators' understanding of teaching methods, instructional
strategies, and classroom management techniques tailored to diverse learning needs. Content
Knowledge (CK) refers to the deep understanding educators possess of the specific subjects they
teach, including essential concepts, principles, and theories within these disciplines. Technological
Pedagogical Knowledge (TPK) focuses on integrating technology into pedagogical practices to
enhance student learning experiences. Technological Content Knowledge (TCK) emphasizes the
integration of technology with subject matter expertise, facilitating effective teaching and learning
in specific curricular areas. Finally, Pedagogical Content Knowledge (PCK) combines
pedagogical and content knowledge, focusing on the use of effective teaching practices tailored to the
unique needs of specific subject matter.

The TPACK framework offers educators a structured approach to creating, implementing,
and evaluating learning experiences enriched by technology. By strategically integrating
technological, pedagogical, and content knowledge, educators can deliver meaningful and impactful
learning experiences (Goradia, 2018). Practical implementations of the TPACK model include
developing curricular units that incorporate technology aligned with teaching objectives and subject
goals. Professional development initiatives, such as training sessions, workshops, and collaborative
projects, can enhance educators' TPACK skills. Moreover, employing technology-driven teaching
methods like flipped classrooms or blended learning can achieve educational objectives and boost
student engagement. Assessment tasks that measure students' mastery of subject matter and
technological proficiency through diverse evaluation methods are also essential.

As technology advances, the incorporation of artificial intelligence (Al) in education has
emerged as atransformative factor with the potential to revolutionize teaching and learning. Building
on the TPACK model, the TPACK Al model provides a systematic approach to leveraging Al
technologies in educational settings (Ning et al., 2024). This model focuses on the convergence of
Al technologies, pedagogical strategies, and content expertise to enhance student learning
outcomes. Artificial Intelligence Knowledge (AIK) refers to educators' comprehensive
understanding of Al technologies, including machine learning, natural language processing, and
computer vision, and awareness of the ethical implications associated with these technologies.

The TPACK Al model emphasizes several components, including Pedagogical Knowledge
(PK), which remains crucial for employing Al-driven tools and resources to optimize learning
experiences through effective teaching strategies. Content Knowledge (CK) involves
understanding how Al technologies can be applied across various subject areas to enhance
comprehension, customize learning experiences, and apply knowledge practically. Al-Pedagogical
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Knowledge (Al-PK) and Al-Content Knowledge (Al-CK) combine Al expertise with pedagogical
and content knowledge, respectively, to provide efficient educational techniques. Pedagogical-Al-
Content Knowledge (P-Al-CK) integrates these elements to create educational experiences that
utilize Al-driven tools to meet individual learning needsand enhance subject matter expertise.

The practical application of the TPACK Al model includes using adaptive learning
platforms, intelligent tutoring systems, data-driven decision-making tools, natural language
processing applications, and virtual reality technologies to enhance teaching and learning
experiences. This model provides educators with a framework to harness the potential of Al in
education effectively. By considering the interplay between Al knowledge, pedagogical techniques,
and content expertise, educators can design engaging, personalized, and impactful learning
experiences for students in the digital age. As Al technology advances, the TPACK Al model will
serve as a guiding framework for navigating the evolving landscape of Al-enhanced education and
maximizing its potential to empowerboth learners and educators.

The AIEd paradigm, or Artificial Intelligence in Education, offers another systematic
framework for integrating Al into educational settings to enhance teaching and learning experiences.
This paradigm incorporates Al technologies into every facet of education, from curriculum
development and teaching methods to assessment and feedback mechanisms. The AIEd paradigm
focuses on utilizing Al to tailor learning experiences to individual learner needs, optimize teaching
methods, and facilitate data-drivendecision-making (Lane, Yacef, & Mostow, 2015).

According to VanlLehn (2011), a core aspect of the AIEd approach is individualized
instruction, which adapts learning experiences to the unique requirements, preferences, and learning
styles of each student. Al technologies enable the creation of adaptable learning environments that
adjust content, pacing, and resources based on learners' progress and achievements. Data analytics
play a crucial role in the AIEd approach, allowing educators to gather, analyze, and interpret vast
amounts of educational data to gain insights into student performance, engagement, and learning
behaviors. Intelligent Tutoring Systems (ITS) employ Al to provide personalized tutoring and
support, assessing students' knowledge levels and offering individualized instruction and feedback.
Natural Language Processing (NLP) technologies enhance language acquisition, literacy
development, and communication skills by providing interactive dialogue systems, language
comprehension aids, and automated writing assistance. Augmented Reality (AR) and Virtual
Reality (VR) technologies offer immersive educational experiences through interactive simulations
and 3D visualizations, tailored with Al algorithms to meet specific learning needs.

The AIEd paradigm also emphasizes the ethical and fair use of Al in education, addressing
concerns related to data privacy, algorithmic bias, and ensuring equal access to Al-enhanced
learning opportunities for all students. Practical applications of the AIEd model include adaptive
learning platforms, learning analytics dashboards, automated grading and feedback systems, Al-
powered virtualteaching assistants, and personalized learning platforms.

In essence, the AIEd model represents a significant shift in education, leveraging Al to
revolutionize teaching and learning methodologies. By embracing personalized learning, data
analytics, intelligent tutoring systems, and ethical considerations, educators can create inclusive,
engaging, and effective learning experiences for students. As Al technology continues to evolve, the
AIEd model will play a critical role in shaping the future of education, equipping students to thrive
in an increasingly digital and rapidly changing world.

Analysis and Discussion

The primary aim of this study is to explore the application of artificial intelligence (Al) in
higher education, with a particular focus on its integration into social sciences. This investigation is
crucial for understanding the future development trajectory of the EduAl project. The literature
review clearly indicates that Al is poised to significantly impact higher education, encompassing all
courses and becoming a fixture in classrooms and student support systems. However, there exists a
notable disparity in the application of Al: while there is a surge in academic research output on Al
globally, its practical application in curricula and teaching practices remains sluggish. This
dichotomy may stem from a lack of Al literacy among educators, uncertainty about how to
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effectively implement Al, and ambiguity regarding the specific teaching-learning dynamics in
which Al can be applied. Addressing these challenges requires a concerted effort to provide
extensive and ongoing training for educators.

Reports from international organizations reveal widespread concern about the ethical
implications and data privacy issues associated with Al, prompting governments worldwide to issue
guidelines for Al implementation, particularly in higher education. In Europe, the responsibility for
implementing Al has largely been delegated to individual educational institutions. However,
government agencies often control the accreditation of courses and content, which can pose a barrier
to modifying academic programs to include Al components.

The European Community's monitoring of Al adoption highlights a lag in the EU's progress
compared to the significant advancements made by the USA and China. Despite this, the EU shows
promise in areas such as robotics and autonomous automation. In education, Al applications have
predominantly been integrated into master's programs, with undergraduate and vocational training
yet to see widespread adoption.

In terms of practical applications, Al tools are being explored for university management,
streamlining bureaucratic processes for students and faculty. Automatic assessment systems are
more prevalent in online teaching environments, while tools like chatbots, digital tutors, and Al
assistants such as ChatGPT (OpenAl), Bard (Google), and Copilot (Microsoft) are being tested for
classroom support. However, a survey of 100 university decision-makers worldwide reveals that
only a minority of institutions currently have an Al strategy, despite a general interest in developing
one. This reluctance is often linked to challenges in recruiting and retaining talent for Al-related
teaching and research.

The TPACK (Technological Pedagogical Content Knowledge) framework has proven
valuable for assessing educators' competence in integrating technology to enhance student
engagement and learning outcomes. The DigCompEdu framework, introduced in 2017, further
refined TPACK by focusing on Al-specific competencies. The subsequent AI-TPACK model,
developed in 2024, provides a comprehensive framework that integrates disciplinary, pedagogical,
and Al technological knowledge. This model facilitates a collaborative approach between human
instructors and Al tools, fostering innovative and adaptive teaching methodologies. However, the
application of these methodologies is still in its nascent stages, requiring broader implementation
and analysis to fully understand their impact, particularly in the social sciences.

Looking ahead, the rapid evolution of Al makes it difficult to predict future trends beyond a
short-termhorizon. Two significant factors could reshape the higher education landscape: anticipated
climate change-related migrations in the 2030s, which will necessitate more flexible education
pathways, and a projected decline in student enrollment due to lower birth rates following the
2008/2009 economic recession. These factors will likely require curricula to be more adaptable, with
options for synchronousand asynchronous learning.

The literature points to several promising future developments for Al in higher education:

e Personalized support for students through Al-powered tutoring, academic and career
counseling, and streamlined administrative processes.

o Virtual assistants that assist in course design, grading, feedback, and enhancing accessibility
tocourse content.

o Virtual research assistants capable of conducting literature reviews, data analysis, predictive
modeling, and visualizing research outcomes.

e Al-driven data analytics for student success metrics, aiding in recruitment, retention,
andtargeted interventions.

e Education and training programs focused on digital literacy to prepare students and
educatorsfor the demands of the evolving labor market.

The ethical considerations surrounding Al, particularly issues of data privacy and the
potential misuse of Al-generated content, are at the forefront of current discussions. Governments
and institutions are keenly aware of the need for guidelines and regulations to navigate these
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concerns. However, the rapid pace of Al development poses challenges in keeping regulations up-to-
date. The dual potential of Al technologies—both positive and negative—depends heavily on their
application and oversight.

Concerns include the over-reliance on Al-generated outputs without human oversight, the
risk of Al making high-stakes decisions autonomously, and the potential for copyright infringement
or misrepresentation of Al-generated content as human-authored. Despite these challenges, Al
presents significant opportunities for enhancing education, particularly in data-driven insights and
personalized learning experiences. Ensuring a balanced and ethical integration of Al will be critical
for fostering a positive future where both human and Al contributions are valued and utilized
effectively.

Conclusions and Recommendations

The integration of artificial intelligence (Al) into higher education remains a developing
field, with institutions still seeking a unified and generalized approach to its application in teaching
and learning. Current discourse among higher education managers and educators heavily emphasizes
ethical concernsand transparency, often overshadowing the potential benefits of Al implementation.
Despite these concerns, the widespread adoption of Al across all levels of education and
professional activities appears inevitable.

The pressure on higher education to rapidly adapt curricula to meet new job market demands
is intensifying. The World Economic Forum's Future of Jobs Report 2023 predicts significant
changes in the job market, with nearly a quarter of jobs expected to change in the next five years.
The report forecasts a 10.2% growth in new job roles and a 12.3% decline in existing ones, resulting
in a net loss of 14 million jobs worldwide (World Economic Forum, 2023). This transformation
underscores the urgent need for educational programs to equip students with the skills required for
the evolving global digital economy. While Al will play a crucial role in this transition, it also raises
concerns about ethical use and data privacy, necessitating a careful balance between leveraging
opportunities and mitigating risks.

The application of Al in the social sciences is notably underdeveloped compared to fields like
medicine, technology, engineering, and management. The literature review indicates a lack of
targeted research and practical applications of Al in social sciences education. The EduAl project
aims to address this gap, serving as a pioneering effort to explore Al's potential in this field. It is
recommended that a competency analysis model be developed, drawing on frameworks like
DigCompEdu and the recent Al-TPACK models. Demonstrating the use of existing pioneering Al
tools and practices in social sciences education will be crucial. Furthermore, engaging with
institutions and educators to understand their specific needs and challenges will be key to facilitating
the effective integration of Al in social sciences curricula.

As guidelines for future studies within the scope of TPACK, it is suggested in general terms
to integrate Al tools into the curriculum of existing social sciences courses, and to carry out case
studies in various universities, in different social sciences courses, to assess the impact of these
tools, their ability to mobilise students, and their influence on learning.

With a focus on lecturers, training should be provided by universities, namely professional
development workshops to improve their skills in terms of AI-TPACK, and it is recommended that
the effectiveness of this training be measured through pre- and post-training evaluations.

In terms of social science students, studying their perceptions and attitudes towards the use of
Al, using surveys and round tables to determine the factors that influence acceptance and
engagement with the use of Al.

It is also suggested, in terms of the ethical aspects of using Al in education, to conduct a
guantitative research study based on interviews with teachers, students and Al experts in order to
identify ethical issues and propose guidelines for using Al responsibly.

Finally, in terms of universities, assessing the impact of teaching methods using Al on
learning outcomes, implementing Al interventions in classrooms and using quantitative methods to
measure the impact on student performance and understanding.
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In conclusion, while there is significant interest in the potential of Al to enhance teaching and
learning, there is also a pervasive lack of literacy regarding Al technologies among educators. This
gap is primarily due to insufficient training in the practical and pedagogical application of Al.
Addressing this deficiency through comprehensive training programs will be essential for realizing
the full potential of Al in higher education, particularly in the social sciences. The findings
underscore the necessity for continued research and dialogue to navigate the complexities of
integrating Al into educational practices, ensuring that it is done ethically and effectively.
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Abstract

The main aim of this pilot study is to explore how Artificial intelligence (Al) tools are being
experienced by educators in higher education (HED) institutions. Drawing on a quantitative approach
through an online questionnaire, this study reveals various Al tools’ familiarity and usage, the
perceived benefits and barriers of Al integration, and the training needs for better Al adoption based
on higher educators' perspectives. Particularly, findings showcase that Al tools are applied across
different contexts in learning and various advantages have been experienced in efficiency,
personalization, and student engagement. Nevertheless, the levels of the barriers including Al literacy,
technical issues, and ethical factors were also reported. Further, the study highlights the need for
proper training programs that equip educators to stand ready to address the challenges that come with
applying Al in HED settings. Therefore, the current study provides valuable insights into the current
state of Al integration in HED and underlines the importance of further endeavours to assist educators
with Al integration for their academic activities.

Keywords: Al integration, Higher education, Educators, True extent, Pilot study

YUKSEKOGRETIMDE EGITIMCILERIN YAPAY ZEKA ETKILESIMLERI

Ozet

Bu pilot calismanin temel amaci, Yapay zeka (YZ) araglarmin yiiksekdgretim (YOQG)
kurumlarindaki egitimciler tarafindan nasil deneyimlendigini kesfetmektir. Cevrimici bir anket teknigi
araciligryla nicel yaklasima dayanan bu ¢aligsma, ¢esitli YZ araglarmin asinaligin1 ve kullanimini, YZ
entegrasyonunun algilanan faydalarini ve engellerini ve yiiksekogretim egitimcilerinin bakis agilarina
YZ igin egitim ihtiyaglarin1 ortaya koymaktadir. Ozellikle bulgular, YZ araglarmin 6grenmede farkli
baglamlarda uygulandigini ve verimlilik, kisisellestirme ve Ogrenci katilimi alanlarinda cesitli
avantajlar sagladigin1 gostermektedir. Bununla birlikte, YZ hakkinda bilgi eksikligi, teknik sorunlar ve
etik faktorler de dahil olmak iizere gesitli engeller de rapor edilmistir. Caligma ayrica, egitimcileri
YOG ortaminda yapay zekanin uygulalarina daha hazir hale getirecek egitim programlarin énemini de
vurgulamaktadir. Bu nedenle, mevcut arastirma, YOG'de YZ entegrasyonunun mevcut durumu
hakkinda degerli bilgiler saglamakta ve egitimcilerin akademik faaliyetleri i¢in YZ entegrasyonuna
yardimc1 olacak daha fazla ¢abanin 6nemini gostermektedir.

Anahtar Kelimeler: Yapay zeka entegrasyonu, Yiiksekogretim, Egitimciler, Ger¢ek kapsam,
Pilot ¢aligma

1. Introduction
Artificial intelligence (Al) has been subject to the transformation of many professions in every
industry field, revolutionizing workforce dynamics across multiple sectors (Huang & Rust, 2018).
Nevertheless, although a tremendous shift has been experienced in the different sectors within various
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industries so far, the universities in the service industry have notably lagged behind the adaptation of
Al technologies at the expected pace (McGrath et al., 2023). However, many studies have argued that
the possibility of Al can bring reform in HED more than any other technological advancement (Bates
et al., 2020).

Despite its benefits to HED, including enhancing efficiency (Cerratto Pargman & McGrath,
2019), reducing the workload (Burrows et al. 2015), and saving time for being more creative (Klutka
et al., 2018), most research (e.g., Liu et al., 2020; Seufert et al., 2021) have demonstrated that
educators are cautiously adapting this innovative cutting-edge technology, making this phenomenon
more interesting for research (McGrath et al., 2023). Consequently, numerous studies identified some
potential inaccuracies explaining educators’ Al implementation hesitancy, such as fears of job
displacement (Akata et al., 2019), concerns about ethical issues (e.g., privacy, transparency, and
safety; Mittelstadt et al., 2016), biased and outdated information in response (Moundridou et al.,
2024), lack of funding (Wheeler, 2019), and lack of universal guidance (Chu et al., 2022).

While these studies have showcased some key reasons for educators' reluctance against Al
adaptation, none have adequately addressed a noticeable gap in the literature concerning hybrid
intelligence from an augmentation perspective (Akata et al., 2019; Cukurova et al., 2019; Molenaar,
2022), particularly regarding the actual extent of educators' interactions with Al in practice and what
specific forms these revolutionary interactions occur within educational settings (Dhawan & Batra,
2020; Molenaar, 2022). The relationship between humans and Al in HEDs can provide intriguing
possibilities for enhancing teaching experiences and outcomes. Al is also extraordinary in quantitative
computations, but it does not possess the personal insights and understanding that individuals have,
which makes cooperation between humans and Al systems crucial (Holstein et al., 2019).

To fill this omitted gap, this current pilot study is based on educators' interaction experiences
with Al technologies since they are the ultimate decision-makers in educational settings (Kizilcec,
2024). Doing so offers better insights into the existing research agenda on how educators practically
interact with Al technologies in HED. The results can be useful to policymakers, educators, and
researchers in identifying the current level of utilizing Al in HED contexts. Consequently, they can be
applied in devising sound approaches and mechanisms for enhancing educators' Al experiences.

In the following sections, the paper provides an overview regarding the research area, which
involves sytematic literature review on the use of Al in HEDs. Following this, the methodology is
outlined, detailing the sampling methods, data collection, and analysis technique. Subsequently, the
results are presented in the paper. Finally, the paper concludes with its theoretical implications and
practical recommendations for enhancing educators' competencies in utilizing Al effectively in their
academic practices.

2. Conceptual background

Many studies (e.g., Celik et al., 2022; Holmes & Tuomi, 2022; Crompton et al., 2022; Chiu et
al., 2023) provided valuable insights concerning Al's potential benefits, challenges, and impact on the
educational process, specifically describing its incorporation into the HED settings. Many
international reports- e.g. the EDUCAUSE Horizon Report in 2022, also underlined Al as one of the
technologies that might have the greatest impact on HED (Pelletier et al., 2022). Because, Al has the
potential to transform the traditional paradigm of education by redefining the roles of educators (Firat,
2023). It provides a capability of comprehension that may transcend human cognitive limits when
dealing with complex issues and various learner profiles (Holstein et al., 2019). However, although Al
can even outperform most educational trends, only a small percentage of the world's educators have a
rudimentary understanding of what it is at best (Ocafia-Fernandez et al., 2019).

Therefore, educators should adjust the ways they teach as well as the ways they assess
students, to raise students' achievement and curb possible misuse of generative Al such as "Algiarism"
(Murugesan & Cherukuri, 2023: 119); in this respect, universities must devise sound policies and carry
on researching the Al-related issues, including ethical dilemmas (Bearman et al., 2023). With regret,
there is no universal educational context in which Al would be situated appropriately for educational
settings since teaching and learning objectives are not fully aligned with the current AI’s low
capabilities.

Nevertheless, few countries have put in place measures to deal with this advanced technology
in the education system so far. For example, in the U.S., the Department of Education issued a
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particular article of rights for Al within the synthesis of educational programs (U.S. Department of
Education, 2023); in Europe, the EU Al Act was also established because of the first general Al
regulation (European Parliament, 2023); meanwhile, in Australia, a task force was developed to form
the foundations for Gen-Als within schools (NSW Government, 2023). However, while retaining
potential utility for transforming teaching and learning- e.g. for some promising countries- not so
much has been realized for Al-enhanced edtech around the principles rooted in research more
generally (Zawacki-Richter et al., 2019).

On the other hand, the current status of Al still remains far from meeting Artificial General
Intelligence where the capacity of the machines aligns with the cognitive capabilities of humans
(Tegmark, 2017). Therefore, studies demonstrate that educators only limitedly use Al tools for specific
tasks, including personalized teaching/ learning, educational gaming, creating smart content,
automatic assessment, intelligent tutoring systems, and voice assistance for data transcription (Fitria,
2021). Especially, large language models (LLMs) consist of generative artificial intelligence (GenAl)
capabilities present in products such as Microsoft Copilot, Bard, and Gemini. The most popular
example of it is ChatGPT, which is based on the GPT-3 model and subsequent models in the form of a
conversational interface. Beyond LLMs, there is a variety of other tools of Al that can be used in
educational settings, as presented in Table 1.

Table 1. Examples of the Al tools

Subgroup Description Example tools

Plagiarism detection

Tools for plagiarism detection of
academic papers and students’
assays.

Plagiarism detection tools (e.g.,
Turnitin, Winston Al, Copyscape,
ZeroGPT)

Grading Automated grading systems for -Automated grading tools (e.g.
students’ exams. Gradescope, Zipgrade, Socrative,

Plickers)
Gaming Al-powered educational games for -Al-powered educational games
interactive teaching and learning. (e.g., Kahoot! Al question
generator, Minecraft Education

Edition, Duolingo, Quizlet)

Personalized learning

Adaptive learning platforms for
personalized learning.

-Adaptive learning platforms (e.g.
Knewton, CogBooks,
SmartSparrow, LearnSmart)

Course design Intelligent  tutoring  systems -Intelligent tutoring systems (e.g.,
personalize learning and My-Moodle, Course Builder,
assessments, while Al simulations Teachable, ALEKS)
provide immersive, hands-on -Al-enabled simulations (e.g.
experiences. Labster, iCivics, Mursion)

Educational management Personalize learning, automate Al-powered learning management

tasks, and provide feedback to
improve educational outcomes.

systems (e.g., Blackboard Learn -
Al design assistant, Moodle Al
plugins, Canvas LMS Al features,
Docebo)

Lesson and activity planners

-Al quiz tools (e.g., Quizizz,
Socrative, Wooclap, ClassPoint)

- Al-powered learning analytics
(e.g., Moodle Analytics, Dropout

Voice/video/transcription

" Source: Authors own creation

3. Methodology

Tools for creating voice, videos,
and transcription from texts or on
a specific topic

Detective, Learning  Locker,
Tableau, Power BI)

-Speech recognition and
transcription  software  (e.g.,

Whisper, VOSK, Silero, Otter.ai)

A quantitative research approach far a descriptive analysis was applied to unveil the true extent
of educators' Al interactions with this current pilot study. A self-administered online questionnaire,
consisting of demographic details (e.g., sex, age, type of institution, year of experience, position, and
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level of prior Al experience) and multiple-item scales with a 5-point Likert-type were used for data
collection (Please see Appendix A).

The development of the questionnaire was informed by previous literature and existing
theoretical frameworks. Specifically, Technology Acceptance Model (TAM) was utilized, because
TAM can be applied to understand educators' interactions with Al by examining two key components:
Perceived Usefulness (PU) and Perceived Ease of Use (PEOU) are two constructs that are proposed to
be fully mediated by behavioural intentions when the technology is fully adopted (Chatterjee, &
Bhattacharjee, 2020). This logic enabled the researchers to determine factors affecting the acceptance
of Al by asking questions that explore PU, such as ‘What are the main advantages of using AI?” and
PEOU questions, such as ‘Select all the barriers that you find relevant when using Al for teaching’.
Exploring these results will allow for the identification of barriers to implementation and thus the
development of support for professional development and better use of Al in the educational context.

The samples involved educators from social science in Turkish universities and the convenience
sampling method was deemed appropriate for reaching potential participants from August 1 -
September 10, 2024. According to the most recent data from the Council of Higher Education
(Turkiye), there are a total of 184,566 academic staff across 208 higher education institutions for the
2022-2023 academic year (Council of Higher Education, 2024). Nevertheless, a total of 40 online
guestionnaires were obtained for descriptive data analysis in the SPSS software, which can be deemed
appropriate for a pilot study (Kieser & Wassmer, 1996). The collected data were analyzed using SPSS
software through descriptive statistics. A general profile of the participants’ demographic
characteristics and their interactions with artificial intelligence was created.

4. Findings
4.1. Respondents' Profiles

Of the 40 online data, 24 were completed by males (60%); 15 by females (37.5%), and one of
the participants referred not to answer gender-related questions. Only two (5%) of the participants
were under 24 years old; one of them (2.5%) was over 65 years old and the rest of them were middle-
aged between 25-64 years old (92.5%). The number of married respondents was more than half of the
total respondents (n = 24; 60%); in contrast, 16 (24%) were single.

Thirty-two (n=80%) participants were also employees in private universities, while 8 (20%) had
been working for private universities (including NGOs). Eight participants (20%) reported having less
than 5 years of experience in academia, while twelve participants (30%) had more than 20 years of
experience; remainings (n=20, 50%) had between 5 and 19 years of experience. Most of the
participants (n=12, 30%) held the title of full professor; 10 participants (25%) were associate
professors; 9 of them (22.5%) were assistant professors, and the remainder held lecturer or non-
teaching positions. Lastly, half of the participants (n = 20, 50%) reported having an intermediate level
of experience with Al tools, meaning they were hands-on with basic tools. Eleven participants (27.5%)
had a basic understanding, being familiar with the terms and concepts. Five participants (12.5%) were
at an expert level, having published research or being deeply involved in Al. One participant (2.5%)
had advanced experience, having developed models or worked on complex projects, while the
remaining three participants (7.5%) had no experience with Al tools.

4.2. Findings of the descriptive analysis
In this section, participants primarily reveal which Al tools they use for their teaching/research
practices, the advantages they have experienced from using Al tools, the barriers they face when using
Al in teaching, and what they believe should be included in training programs for Al integration in
HED.
Table 2. Familiarity with Al Tools for Educational Purposes

Al TOOLS Not at all Rarely Occasionally Often Very often

Chatbots (e.g., ChatGPT, Gemini,
Bard, Microsoft Copilot) 18 (45.0%) | 8 (20.0%) 7 (17.5%) 4 (10.0%) 3 (7.5%)

Plagiarism detection systems (e.g.,
Turnitin, Winston Al, Copyscape, | 28 (70.0%) | 8 (20.0%) 2 (5.0%) 1 (2.5%) 1 (2.5%)
ZeroGPT)

Automated grading systems (e.g. 31 (77.5%) | 7 (17.5%) 1 (2.5%) 0 (0.0%) 1 (2.5%)
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Gradescope, Zipgrade, Socrative,
Plickers)

Al-powered educational games
(e.g., Kahoot! Al question
generator, Minecraft Education
Edition, Duolingo, Quizlet)

1(25%) | 11(27.5%) | 5(125%) | 6(15.0%) | 17 (42.5%)

Adaptive learning platforms (e.g.
Knewton, CogBooks, 4 (10.0%) 7 (17.5%) 6 (15.0%) 7 (17.5%) | 16 (40.0%)
SmartSparrow, LearnSmart)

Intelligent tutoring systems (e.g.,
My-Moodle, Course Builder, 30 (75.0%) | 5(12.5%) 2 (5.0%) 2 (5.0%) 1(2.5%)
Teachable, ALEKS)

Al-powered learning analytics (e.g.,
Moodle Analytics, Dropout
Detective, Learning Locker,

Tableau, Power BI)

30 (75.0%) | 7 (17.5%) 0 (0.0%) 2(5.0%) | 1(2.5%)

Al-powered learning management

systems (e.g., Blackboard Learn -

Al design assistant, Moodle Al 25 (62.5%) | 6 (15.0%) 5 (12.5%) 3 (7.5%) 1 (2.5%)

plugins, Canvas LMS Al features,
Doceho)

Al quiz tools (e.g., Quizizz,

0 0 0, 0, 0,
Socrative, Wooclap. ClassPoiny | 22 (72:5%) | 7(175%) 1 (2.5%) 1(25%) | 2(5.0%)

Al-enabled simulations (e.g. o 0 0 0 0
Labster, iCivics, Mursion) 33 (82.5%) 3 (7.5%) 3 (7.5%) 0 (0.0%) 1 (2.5%)

Table 2 summarizes the frequency of engagement with various tools of Al
applications in educational settings. The findings reveal that most Al tools were not used frequently.
Among these, educational games, adaptive learning platforms, and chatbots were the most frequently
used Al-powered tools.

Table 3. Al-Integrated Teaching and Research Practices Already in Use

Teaching/research practices Not at all Rarely Occasionally Often (\)/file:l)’]/
Design adaptive learning 20 (50.0%) 6 (15.0%) 4 (10.0%) 7 (17.5%) 3 (7.5%)
Generate learning analytics 19 (47.5%) 7 (17.5%) 7 (17.5%) 2 (5.0%) 5 (12.5%)

Prepare the curriculum and 9(225%) | 12(30.0%) | 7(17.5%) | 6(15.0%) | 6 (15.0%)

syllabus
Generate Crg;tr:fi;o”te”t and | 2 q750) | 13(325%) | 9(225%) | 6(15.0%) | 5 (12.5%)
Evaluate the quality of the course | 12 (30.0%) 13 (32.5%) 4 (10.0%) 7 (17.5%) | 4 (10.0%)
Predict student performance 17 (42.5%) 8 (20.0%) 7 (17.5%) 3 (7.5%) 5 (12.5%)
Assess the students’ emotional 24 (60.0%) 9 (22.5%) 6 (15.0%) ) 1(2.5%)
state

Provide personalized feedback 17 (42.5%) 7 (17.5%) 6 (15.0%) 6 (15.0%) | 4 (10.0%)

Obtain the student's opinions 0 0 o 0 0
about teaching/learning 18 (45.0%) 8 (20.0%) 3 (7.5%) 7 (17.5%) | 4 (10.0%)
Form student working groups 18 (45.0%) 9 (22.5%) 4 (10.0%) 5(12.5%) | 4 (10.0%)
Assessment 15 (37.5%) 8 (20.0%) 7 (17.5%) 6 (15.0%) | 4 (10.0%)

Enhance student experience in

Class 17 (42.5%) | 6 (15.0%) 7(175%) | 3(7.5%) | 7(17.5%)

Professional learning and o 0 0 0 0
development 10 (25.0%) | 10 (25.0%) 9 (22.5%) 3(7.5%) | 8(20.0%)

Create in-class activities 12 (30.0%) 9 (22.5%) 7 (17.5%) 5(12.5%) | 7 (17.5%)

Detect plagiarism 6 (15.0%) 6 (15.0%) 3 (7.5%) 6 (15.0%) | 19 (47.5%)

\dentify learning gaps and SUUAENt | 16 40.0%6) | 9 (225%) | 2(5.0%) | 6(15.0%) | 7(17.5%)

Speech recognition and 0 o 0 0 0
transcription 13 (32.5%) 9 (22.5%) 4 (10.0%) 5(12.5%) | 9 (22.5%)

Data analysis 10 (25.0%) | 7 (17.5%) 8 (20.0%) | 7 (17.5%) | 8 (20.0%)
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The respondents were also asked about the main activities and motivations of Al utilization in
teaching. It seems Al was more frequently used to detect plagiarism, data analysis, speech recognition,
and transcription, and create in-class activities. While Al was less frequently used in assessing the
student's emotional state, enhancing student experience in class, and forming student work groups.

Table 4. Key Advantages of Using Al

Advantages St_rongly Disagree Neutral Agree Strongly
Disagree Agree
Can process large numbers of data 1 (2.5%) 2 (5.0%) 5(12.5%) | 14 (35.0%) | 18 (45.0%)
Delivers immediate feedback 4 (10.0%) | 4(10.0%) | 14 (35.0%) | 14 (35.0%) | 18 (45.0%)
Saves time 1 (2.5%) 2 (5.0%) 3 (7.5%) 7 (17.5%) | 27 (67.5%)
Reduces workload 2 (5.0%) 4 (10.0%) | 8(20.0%) | 26 (65.0%) -
Provides innovative |c_ieas and different 2 (5.0%) 8 (20.0%) | 15 (37.5%) | 15 (37.5%) i
perspectives
Enhances student engagement 8 (20.0%) | 10 (25.0%) | 10 (25.0%) | 12 (30.0%) -
Improves teaching performance 2 (5.0%) 2 (5.0%) 7 (17.5%) | 15 (37.5%) | 14 (35.0%)
Automates repetitive mechanic tasks 2 (5.0%) 5(12.5%) | 6 (15.0%) | 13 (32.5%) | 14 (35.0%)
Assists with information processing | 5 7 500y | 5(12.50) | 7 (17.5%) | 15 (37.5%) | 10 (25.0%)
and retrieval
Reduces bias 5(12.5%) | 7(17.5%) | 11(27.5%) | 12 (30.0%) | 5 (12.5%)
Customizes learning 1 (2.5%) 5(12.5%) | 11 (27.5%) | 15 (37.5%) | 8 (20.0%)
Provides a variety of materials 1 (2.5%) 3 (7.5%) 6 (15.0%) | 16 (40.0%) | 14 (35.0%)
Enhances student experience 2 (5.0%) 6 (15.0%) | 10 (25.0%) | 8(20.0%) | 14 (35.0%)
Supports instructional decision-making | 3 (7.5%) 4 (10.0%) | 12 (30.0%) | 12 (30.0%) | 9 (22.5%)

The findings also indicate strong approval across various Al usage advantages. For example,

two of the advantages of using Al tools, namely ‘Can process large numbers of data’,

‘Deliver

immediate feedback' and “Save time” were rated as the most important advantages. Majority of the
respondents also agreed on the rest of the advantages as important except enhancing student
engagement. Therefore they believe that human interaction is still important for student engagement.

Table 5. Barriers to Using Al in Teaching

Barriers St_rongly Disagree Neutral Agree Strongly
Disagree Agree
Costs involved in |_nstallat|on, training, 1(2.5%) 8 (20.0%) | 6(15.0%) | 15 (37.5%) | 10 (25.0%)
and maintenance
Restricted applicability (some teaching 0 0 0 0 0
activities are difficult to automate) 3 (7.5%) 5(125%) | 8(20.0%) | 16 (40.0%) | 8 (20.0%)
Limited ””d‘t*r:?ﬁ’l‘g%”g of student | 4 10.0%) | 6(15.0%) | 10 (25.0%) | 15 (37.5%) | 5 (12.5%)
Technical errors 1 (2.5%) 9 (22.5%) | 13(32.5%) | 9(22.5%) | 8 (20.0%)
Restricted perception of context in
understanding the reason behind an Al | 8 (20.0%) | 12 (30.0%) | 12 (30.0%) | 8 (20.0%) -(5)
response
Reduced social interaction (student-
teacher and students among 2 (5.0%) 6 (15.0%) | 8(20.0%) | 15(37.5%) | 9 (22.5%)
themselves)
Limited ””df:;)ac:‘:s'gf ofnuanced |5 750) | 8(20.0%) | 11 (27.5%) | 10 (25.0%) | 8 (20.0%)
Ethical issues and paligriasm 4 (10.0%) | 4 (10.0%) 3(7.5%) | 10(25.0%) | 19 (47.5%)
Accountability (who is responsible for 0 o 0 0 o
Al-generated information) 4 (10.0%) 3 (7.5%) 8(20.0%) | 9(22.5%) | 16 (40.0%)
Potential adverse personal and social 0 0 0 0 0
impacts on students 3 (7.5%) 8 (20.0%) | 11 (27.5%) | 13 (32.5%) | 5 (12.5%)
Insufficient technological infrastructure | 3 (7.5%) 6 (15.0%) | 7 (17.5%) | 14 (35.0%) | 10 (25.0%)
Lack of Al literacy among instructors 1 (2.5%) 3 (7.5%) 6 (15.0%) | 11 (27.5%) | 19 (47.5%)
Lack of standard guidelines and 0 o 0 0 o
methods for Al use in education 1 (2.5%) 3 (7.5%) 4 (10.0%) | 11 (27.5%) | 21 (52.5%)
Biased information 2 (5.0%) 4 (10.0%) | 15 (37.5%) | 10 (25.0%) | 9 (22.5%)
Different disciplines have different | 5 500y | 3(7500) | 7(17.5%) | 13 (32.5%) | 15 (37.5%)

needs
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Rapid de‘f;?ge”r‘fgtas d'gptA' make it | 57 506) | 15(37.5%) | 11 (27.5%) | 11 275%) | - ()
Risk of overreliance on Al 1 (2.5%) 5 (12.5%) | 10 (25.0%) | 12 (30.0%) | 12 (30.0%)
Maintaining the social and cultural
aspects of education in Al-integrated 2 (5.0%) 5(12.5%) | 8(20.0%) | 16 (40.0%) | 9 (22.5%)
teaching
Reduction of human role in teaching 2 (5.0%) 7 (17.5%) | 10 (25.0%) | 12 (30.0%) | 9 (22.5%)
Privacy and data security issues 1 (2.5%) 3 (7.5%) 9 (22.5%) | 9(22.5%) | 18 (45.0%)
Accessibility and equity 2 (10.0%) | 11 (27.5%) | 11 (27.5%) | 14 (35.0%) - ()
Copyright issues 3 (7.5%) 4 (10.0%) | 5(12.5%) | 11 (27.5%) | 17 (42.5%)

The quantitative data reveals a few serious barriers regarding the use of Al in learning systems.
The most highly rated challenges of Al integration include lack of standard guidelines and methods of
Al use in education, lack of Al literacy among instructors, ethical issues and plagiarism, different
needs of different disciplines, ethical issues and copyright issues, and privacy and data security issues.

Table 6. Key Topics to Cover in Al Integration Training for Higher Education

Al Integration Trainings St_rongly Disagree Neutral Agree Strongly
Disagree Agree
The history and development of Al 6 (15.0%) | 9(22.5%) | 8(20.0%) | 11 (27.5%) | 6 (15.0%)
Principles of Al and its socio- 1(25%) | 5(12.5%) | 4(10.0%) | 21 (52.5%) | 9 (22.5%)
economic implications
Technical skills for Al use in 0 o ) 0 0
education 1(25%) | 2(5.0%) 14 (35.0%) | 23 (57.5%)
Pedagog'cae'dikc'z'i';;f]r Al usein 2(5.0%) | 2(50%) | 5(125%) | 13 (32.5%) | 18 (45.0%)
Prompting skills in Al 2 (5.0%) 1 (2.5%) 5(12.5%) | 12 (30.0%) | 20 (50.0%)
Addressing academic honesty in Al 3 (7.5%) 3 (7.5%) 4 (10.0%) | 11 (27.5%) | 19 (47.5%)
Enhancing St“ielnttog?sgageme”t with | 5 (5 0%) ; 5(12.5%) | 14 (35.0%) | 19 (47.5%)
Strategies for evaluating and 0 0 0 0 i
detecting Al-generated content 2(5.0%) 4(10.0%) | 10(25.0%) | 24 (60.0%)
Developing Al-driven lesson plans 0 0 0 0 0
and syllabi 2 (5.0%) 1 (2.5%) 5(12.5%) | 12 (30.0%) | 20 (50.0%)
Al-driven '”";'ezssh?ggse”ta“o” and |9 050 | 2(5.0%) | 6(15.0%) | 12 (30.0%) | 19 (47.5%)
Assessment with Al 1 (2.5%) 1 (2.5%) 5(12.5%) | 11 (27.5%) | 22 (55.0%)

Frequently, the key areas of the Al tools integration training are reported which suggests
training requirements among the participants. Technical skills for Al use in education, Enhancing
student engagement with Al, assessment with Al, prompting skills in Al, and developing Al-driven
lesson plans and syllabi were rated as the most important topics in an Al training module addressing
instructor needs in higher education. All other items were also rated as important.

5. Conclusion

This current pilot study clearly supports that Al tools have been trending in the teaching and
research activities in HED settings, filling an omitted gap regarding hybrid intelligence from an
augmentation perspective (Akata et al., 2019; Cukurova et al., 2019; Molenaar, 2022), specifically
about the actual extent of educators' interactions with Al tools in practice (Dhawan & Batra, 2020;
Molenaar, 2022). By addressing the practical implications and offering concrete recommendations for
educators and policymakers, this research contributes significantly to the literature on Al in education,
paving the way for future advancements in teaching and learning practices.

According to the findings, different reflective Al technologies are now being used at various
levels; for example, chatbots, games based on artificial intelligence, and plagiarism checking tools. In
this regard, findings clearly showcase the various reflective Al technologies—such as chatbots, Al-
based games, and plagiarism detection tools—are increasingly utilized by educators. Although these
tools are very effective and have several advantages such as time-saving, increased efficiency and
adaptability, and learner-centeredness, some of the barriers (e.g., lack of guidance, Al literacy gap, and
occasionally ethical issues) were highly noted by participants, supporting prior studies (e.g., Chu et al.,
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2022; Mittelstadt et al., 2016; Moundridou et al., 2024; Wheeler, 2019).

In this regard, the paper also indicates and calls for enhanced professional development
programmes to improve educators' competencies in using Al in pre-class, in-class, and post-class
activities. These programs should focus on several key areas: improving educators’ awareness of Al,
providing techniques for educators to use when supporting the learning of Al, explaining how
educators can ensure that Al content is not plagiarised, and presenting options on how the content
generated by Al can be evaluated. Such areas as employing general knowledge of Al, knowledge on
how to teach and use Al in the classroom, concerns about academic integrity, and how to teach and
assess students on Al-based content are areas that require pieces of training. Through meeting these
pieces of training, the HED institutions would optimise the potential of Al while at the same time
reducing the risks associated with these technologies and applying ethical standards in the use of such
Al tools in HED. In this way, it becomes possible for higher education institutions to gain the greatest
value from Al implementation together with the appropriate minimization of the risks connected with
it as well as compliance with the standards of ethics.

The result helps to establish the significance of the Al in the HED context. When used
effectively, Al means a lot in both future teaching and learning practices and; hence, the importance of
preparing educators for the future. Education institutions would provide various platforms to train the
instructors and students if the above-stated challenges are adressed. Being a pilot study the findings
however cannot be generalized because of the scope and sample size of the research. Thus, future
studies should include a diverse sample (e.g., educators, students, and managers) from different
countries, which can also help to compare countries regarding Al usage in the HED context. Future
research might also address other factors (e.g. personal, organizational, and external) that affect the
integration of Al in HED. The potential impacts of Al on students, instructors, educational institutions,
the jobs market, and future transformations might also be addressed in future studies.
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Appendix A.
I. Demographics
Sex? 0 Female 0 Male o Prefer nottoanswer 0 Other (please specify)
Age? 0 24 or under

o25to 34
035to44
o 45 to 54
O55to 64
0 65 or over

In which country do you
currently reside?

Nationality?

Institution of work?

O Private (including NGOs) o Public

How many years of teaching
experience do you have in
higher education?

o 0-5 years
o 6-10 years
o 11-15 years
0 16-20 years

o 20+ years
What is your current
position? o Non-teaching position o Lecturer O Assistant professor
o Associate professor o Full Professor o Other.........................

GoogleScholar H-index?

Prior Al experience?

o No experience
o Basic understanding (familiar with terms and concepts)
o Intermediate experience (hands-on with basic tools)
o Advanced experience (developed models or working on complex projects)
o Expert (published research, deep involvement in Al)

I1. Levels of Al tools involvement

Which Al tools are you
familiar with for
educational purposes?
Please rate each tool using
the scale:

1. Not at all
2. Rarely
3. Occasionally
4. Often
5. Very often

Al Tools 1123|415

Chatbots (e.g., ChatGPT, Gemini, Bard, Microsoft Copilot) | o | o | o | o | O

Plagiarism detection systems (e.g., Turnitin, Winston Al, o|o|o|ol|o

Copyscape, ZeroGPT)
Automated grading systems (e.g. Gradescope, Zipgrade, o|o|o|ol|o
Socrative, Plickers)

Al-powered educational games (e.g., Kahoot! Al question | o |o | o | o | O
generator, Minecraft Education Edition, Duolingo, Quizlet)

Adaptive learning platforms (e.g. Knewton, CogBooks, o|o|o|ol|o

SmartSparrow, LearnSmart)
Intelligent tutoring systems (e.g., My-Moodle, Course o|lo|o|o|o

62




CIFCLI.,CETIN, G., KARATAY, C., SAHIN, M. A.,(2024): Educators' Al Interactions in Higher

Education, AUSBD

Builder, Teachable, ALEKS)

Al-powered learning analytics (e.g., Moodle Analytics, o|o|o|ol|o
Dropout Detective, Learning Locker, Tableau, Power Bl)

Al-powered learning management systems (e.g., Blackboard | o | o | o | o | O
Learn - Al design assistant, Moodle Al plugins, Canvas

LMS Al features, Docebo)

Al quiz tools (e.g., Quizizz, Socrative, Wooclap, ClassPoint) | o | o | o | o | O

Al-enabled simulations (e.g. Labster, iCivics, Mursion) o|lo|o|olo

Speech recognition and transcription software (e.g., o|lo|o|o|o

Whisper, VOSK, Silero, Otter.ai)

What other
teaching/research practices
have you already used with

Al? Please rate each
practice using the scale:

1. Not at all

2. Rarely
3. Occasionally
4. Often
5. Very often

Teaching Practice

Design adaptive learning

Generate learning analytics

Prepare the curriculum and syllabus.

Generate course content and material.

Evaluate the quality of the course.

Predict student performance

Assess the student's emotional state.

Provide personalized feedback

Obtain the student's opinions about teaching/learning.

Form student working groups

Assessment

Enhance student experience in class.

Professional learning and development

Create in-class activities

Detect plagiarism

Identify learning gaps and student needs.

Speech recognition and transcription

Data analysis

What are the main
advantages of using Al?
Please rate each practice

using the scale:
1. Strongly Disagree
2. Disagree
3. Neutral
4. Agree
5. Strongly Agree

Variables

Can process large numbers of data

Delivers immediate feedback

Saves time

Reduces workload

Provides innovative ideas and different perspectives

Enhances student engagement

Improves teaching performance

Automates repetitive mechanic tasks

Assists with information processing and retrieval

Reduces bias

Customizes learning

Provides a variety of materials

Enhances student experience

Supports instructional decision-making

Identifies students' performance

Select all the barriers that
you find relevant when
using Al for teaching.

Variables

Costs involved in installation, training, and maintenance

Restricted applicability (some teaching activities are difficult

oo |—|0|o0|o|oj0|jo|o|b0|jo(ojo|jo|jo|jb|d|-j0jo|jo(b0jo|oojo|jobojo|ojojojooogie

O[O |N|0o oo |ojo0|o|o|b0|jo(ojo|jo|jojbo|jo o |jo|ojo|jo|ojo|jo|joo|jo|ojojo|oojo;miN

0O|0|w|0O|0|0|0|(0|0|o|o|o|o|bo|o|0|0|g0|jw|o|o|o|o|o|o|jo|jo|jo|jojojo(o|jo|jo|jo|jo|jojw

I o o o I -

oo |oo|o|o|ojo0|jo|job0|o(ojo|jo|jo|jb|jojoeo|o|ob0jooo0jo)|obo|o|ojo|o|oo|oojo
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Please rate each practice

to automate)

using the scale: Limited understanding of student thinking o|lo|o|o|o
1. Strongly Disagree Technical errors o|lo|o|o|o
2. Disagree Restricted perception of context in understanding thereason | o | o | o | o | O

3. Neutral behind an Al response
4. Agree Reduced social interaction (student-teacher and students o|lo|o|o|o

5. Strongly Agree among themselves)
Limited understanding of nuanced responses o|lo|o|olo
Ethical issues and paligriasm o|lo|o|o|o
Accountability (who is responsible for Al-generated o|o|o|ol|o
information)
Potential adverse personal and social impacts on students o|lo|o|o|o
Insufficient technological infrastructure o|o|o|olo
Lack of Al literacy among instructors o|lo|o|ol|o
Lack of standard guidelines and methods for Al use in o|o|o|ol|o
education

Biased information O|lo|lo|o|o
Different disciplines have different needs. o|lo|o|o|o
Rapid developments in Al make it harder to adopt o|lo|o|ol|o
Risk of overreliance on Al O|lo|lo|o|o
Maintaining the social and cultural aspects of educationin | o |o | o | o | O

Al-integrated teaching
Reduction of human role in teaching D|o|o|o|O
Privacy and data security issues o|o|o|olo
Accessibility and equity o|lo|o|ol|o
Copyright issues o|o|o|olo
If there was a training on Variables 1123|415
Al integration in higher History and development of Al o|lo|o|o|o
education which topics Principles of Al and its socio-economic implications D|lo|lo|o|o
would you consider as more Technical skills for Al use in education o|lo|o|olo
important to be covered in Pedagogical skills for Al use in education olo|o|o|o
such security training? Prompting skills in Al ololo|lolo
Please rate each practice Addressing academic honesty in Al ololo|lolo
using the scale: Enhancing student engagement with Al tools O|o|o|o|o
] Strategies for evaluating and detecting Al-generatedcontent | o | o | o | o | O
1. Strongly Disagree Developing Al-based lesson plans and syllabi ololololo
2. Disagree Al-driven in-class presentation and teaching ololo|lolo
3. Neutral Assessment with Al ololololo

4. Agree

5. Strongly Agree
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Abstract

This research bibliometric review analyzed 16 publications from the Web of Science (WoS)
database on the challenges with Al adoption in social science teaching (CAAST). Analysis of these
publications, published between 2014 and 2023, is conducted using VOSviewer software. The
review's objectives were to document the publication and citation trends, as well as the geographic
distribution of the CAAST literature. Furthermore, the review aimed to identify key authors, author
keywords, cited references, and sources, as well as scrutinize the intellectual framework of this
knowledge repository. In 2023, CAAST research increased by 450% compared to the previous year,
and the number of citations increased significantly by approximately 110%, indicating that CAAST
has become a focus for researchers.

Keywords: Artificial intelligence (Al), Challenges, Adoption, Higher education, Social
sciences,

SOSYAL BILIMLER OGRETIMINDE YAPAY ZEKANIN BENIMSENMESI ILE ILGILI
ZORLUKLARIN BIBLIYOMETRIK ANALIZI

Ozet

Bu arastirma bibliyometrik incelemesi, Web of Science (W0S) veri tabanindan sosyal bilimler
ogretiminde yapay zekanm benimsenmesi ile ilgili zorluklar (SOYBZ) iizerine 16 yaymi analiz
etmistir. 2014-2023 yillan arasinda yayinlanan bu yaymlarin analizi VOSviewer yazilimi kullanilarak
gerceklestirilmistir. Incelemenin amaglari, yaym ve atif egilimlerinin yan1 sira SOYBZ literatiiriiniin
cografi dagilimimi belgelemektir. Ayrica inceleme, anahtar yazarlari, yazar anahtar kelimelerini, atifta
bulunulan referanslar1 ve kaynaklari belirlemenin yani sira bu bilgi havuzunun entelektiiel ¢er¢evesini
incelemeyi amaglanustir. 2023 yilinda SOYBZ arastirmalarinin bir énceki yila gére %450 oraninda
artmasi ve atif sayisinin yaklasik %110 gibi 6nemli bir oranda artmasi, SOYBZ'nin arastirmacilar igin
bir odak noktasi haline geldigini gostermektedir.

Anahtar Kelimeler: Yapay zeka (YZ), Zorluklar, Benimseme, Yiiksekogretim, Sosyal
bilimler

1. Introduction

Acrtificial intelligence (Al) applications have gained massive popularity in recent years, and
investments are increasing day by day (Fossen et al., 2024; Yi and Xiangyu, 2024). According to
Whitby (2009), Al is one of the most challenging but potentially intriguing actions humanity has ever
undertaken. In short, Al refers to robots and software that can learn, establish context, store data, and
communicate with humans (Pannu, 2015). That is, Al imitates human intelligence through computers.
On a worldwide basis, this technology is considered the innovation of the future. It is also one of the
crucial innovations to alter education (Talan, 2021). This growing popularity, as in every field, is
going to have a substantial influence on social science (Popenici and Kerr, 2017).
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Traditional educational programs are changing to accommodate technological advancements
(Sadiku et al., 2021). Given its potential in many spheres of life, Al can naturally also deliver high-
quality education (Ouyang and Jiao, 2021). Al can aid the education system and help students learn
independently. For instance, chatbots can enhance the quality of students' self-study and constructivist
learning, a process that students have expedited (Chen et al., 2020; Kabudi et al., 2021). However, Al
also brings some challenges to education. Al has a multifaceted impact on education, such as its
adoption, implementation, and ethical implications (Borenstein and Howard, 2020).

Although artificial intelligence makes significant contributions to education and training,
various challenges also arise in education (Pedro et al., 2019). The first issue that arises in Al
implementation is the notion of "ethicality." The use of Al in education raises concerns about bias,
fairness, morality, transparency, and privacy (Garrett et al., 2020). In addition to these issues, Al
practitioners and national policymakers must address issues such as sustainable development,
inclusion and equity in the legal system, and education (Holmes et al., 2021; Dignum, 2021). Another
important issue is how to prepare educators to adapt to Al development and Al integration (Pedro et
al., 2019).

The aim of this study is to make an in-depth analysis of the challenges encountered in the process
of integrating artificial intelligence into social science education. To get insight into the incorporation
of Al in social science education, a bibliometric analysis was employed to examine the progress, areas
of emphasis, and forthcoming directions of Al research. This study can provide a systematic analysis
of previous literature and identify potential research opportunities.

2. Methodology and data

A systematic review was conducted to evaluate the challenges of Artificial intelligence (Al) in the
social sciences. We applied the bibliometric analysis method to analyze quantitative information from
literature data and create visual knowledge maps (Donthu et al., 2021). VOSviewer is a software tool
that creates maps based on network data, allowing users to visualize and explore these maps (Eck and
Waltman, 2023). We conducted descriptive, co-occurrence, and co-citation analyses to scrutinize Al
research that addresses the challenges of integrating Al into the social sciences. The descriptive
analysis concentrated on country distribution, highly cited literature, publication, and citation. The co-
occurrence analysis included author keywords. We primarily used co-citation analysis to examine the
theoretical foundations from three different points of view: references, sources, and authors.

This study focused on using the Web of Science core collection database as a source of
information for literature searches. The Web of Science database is widely recognized as a high-
guality database with standardized records (Falagas et al., 2008; Birkle et al., 2020). We reached the
following conclusions after several variations of testing: ((((TS=(artificial intelligence OR Al)) AND
TS=(challenge$)) AND TS=(education OR teaching)) AND TS=(integration OR adoption)) NOT
TS=(K-12 OR “STEM education” OR "primary school" OR "secondary school" OR "high school").
The "article™ and "reviewed article" published in English from 2014 to 2023 were filtered. The citation
indexes were filtered to “Science Citation Index Expanded (SCI-EXPANDED)” and “Social Sciences
Citation Index (SSCI).” In the first round, research directions were refined, yielding 74 articles. To
ensure the uniformity of the findings, the titles, keywords, and abstracts of each record were examined
manually. The chosen literature should concentrate on factors pertaining to the challenges of adopting
artificial intelligence into social science teaching. Consequently, a total of 16 publications were
ultimately acquired as the foundational data set for further investigations. The research design is
illustrated in Figure 1.

3. Findings

3.1. Descriptive analysis

3.1.1. Highly cited literature
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Citations in scholarly publications serve as evidence for claims, measure research impact
(Colavizza et al., 2020). Table 1 contains the most influential literature on the challenges of integrating
Al into social science education from 2014 to 2023 (the top 5 most cited). The top five articles reflect
research relevant to stakeholders such as educators, students, administrative staff, and the human-Al
relationship. Sheshadri Chatterjee's article, "Adoption of artificial intelligence in higher education: a
quantitative analysis using structural equation modeling," topped the list with 135 total citations in
Education and Information Technologies in 2020. The model they developed suggests that it can help
authorities facilitate the adoption of Al in higher education.

| Database Selection | | Web of Science Core Collection

ﬂ e Search in: Web of Science Core Collection
e ((TS=(artificial intelligence OR AI)) AND TS=(challengeS)) AND TS=(Education OR teaching)) AND TS=(integration OR
doption)) NOT TS=(K-12 OR “STEM education” OR "primary school’ OR "secondary school’ OR "high school)
Advanced Search Publications Years: 2014-2023 — 172

Document type: Article and Review records

Language: English
Web of Science Index: SCI-EXPANDED / SSCI

Refined by
research areas

Research Areas: Education Educational Research or Science Technology Other Topics or Telecommunications or Business 74
Economics or Information Science Library Science or Public Administration or C; ication or Devel Studies or [——
Linguistics or Literature or Social Sciences Other Topics or Transportation or Urban Studies.

records

Irrelevant records . Read the titles, abstracts, and keywords to exclude publications that are irrelevant to the topic. 16
liminati records
DATA DOWNLOAD
ﬂ Descriptive Analysis Co-occurrence analysis Co-occurrence analysis
- Highly cited literature - Author keywords - Cited references
- Publication years - Cited sources
- Countries - Cited authors

I Result analysis |

Figure 1. Outline of research design
Table 1. Highly cited literature (top 5)

R Title (Year) _To'gal First author Affiliations Journal
citations
Adoption of artificial Indian
intelligence in higher education: . . Education And
o . . Sheshadri Institute  of .
1 a quantitative analysis using 135 - Information
. - Chatterjee Technology .
structural equation modelling (IIT) Delhi Technologies
(2020)

2  Students' voices on generative International
Al: perceptions, benefits, and Universit Journal of
challenges in higher education 64 CeciliaKa of Hgn Educational
(2023) Yuk Chan g Technology in

Kong :
Higher
Education

3 Practical and ethical challenges o
of large language models in . Monash British  Journal
education: A systematic scoping 28 Lixiang Yan University of Educational
review (2023) Technology

4  Towards utilising emerging .
technologies to address the Beijing -Erggﬁﬁgﬁ) nal
challenges of using Open 24 Ahmed Tlili  Normal 9y

. 7 ot L Research and
Educational Resources: a vision University
Development

of the future (2021)
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5  Human and artificial intelligence
collaboration for socially shared
regulation in learning 21 Sanna University
Jarvela of Oulu

British Journal
of Educational
Technology

Source: Own elaboration based on Web of Science data. R= “Ranking”

3.1.2. Publication and citation trends.

Publication and citation trends are crucial research indicators, and the variation in the quantity of
literature over time shows the level of popularity of the associated topic (van Wesel, 2015). Figure 2,
based on the yearly number of publications and citations from 2014 to 2023, depicts the changes in the
literature over time. As shown in Figure 2, research on the difficulties of integrating Al into social
science teaching has received increasing attention in recent years. Although there were no publications
or citations between 2014 and 2019, there was a slowly rising trend between 2020 and 2022. In 2023,
the number of publications increased from 2 to 11 compared to the previous year, as did the number of
citations, which increased significantly from 41 to 86. The increasing interest in the integration of Al
in social science teaching is a predictable trend.

Figure 2.
250 Number of
publications
200 and citations
per year
150
100
50

0 0 0 0 0 0
0 & & =

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

[« ]
[«

B Total Publications = Sum of the Times Cited Per Year

3.1.3. Country distribution

The integration difficulties associated with artificial intelligence in social sciences education have
garnered significant study interest worldwide. In terms of publications, Chinese academics lead with 4
publications and 25%, followed by Australian, Indian, Spanish, and American authors (3 publications,
18.75%). Also contributing are publications by German and Saudi Arabian (2 publications, 12.50%)
researchers. Table 2 presents the distribution ranking of countries.

Table 2. Ranking of the countries with publications between 2014 and 2023

% of % of

Countries/Regions Record Count R Countries/Regions Record Count

R 16 16
1 Peoples R China 4 25.000 9 Fimland 1 6.250
2 Australia 3 18.750 10 Ireland 1 6.250
3 India 3 18.750 11 Italy 1 6.250
4 Spamn 3 18.750 12 Kuwait 1 6.250
5 Usa 3 18.750 13 Lebanon 1 6.250
6 Germany 2 12.500 14 Norway 1 6.250
7 Saudi Arabia 2 12.500 15 Tarwan 1 6.250
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8 Canada 1 6.250 16 Wales 1 6.250

Source: Own elaboration based on Web of Science data. R= “Ranking”

3.2.Co-occurrence analysis

3.2.1. Author keywords

Co-occurrence network analysis is used to present the findings, serving to refine and summarise
the subjects (Sedighi, 2016). The display of keywords as nodes shows their size as a direct function of
their popularity. The lines connecting nodes reflect their instances of co-occurrence, whereas the thick
lines demonstrate a strong level of relationship (Ding and Cronin, 2011). Figure 3 illustrates a co-
occurrence network consisting of 9 nodes, which serve to indicate the scholarly emphasis. A thesaurus
file was utilized to amalgamate phrases throughout the construction of the author keywords map (Eck
and Waltman, 2023). This file was used to combine abbreviated terms into full terms (e.g., 'Al' and
‘artificial intelligence’). We also used it to correct spelling differences (e.g., "curricula” and
"curriculum™).

As a result, the analysis yields two clusters, nine nodes, and 24 lines, which reveal the subjects of
significant wide-ranging and contemporary importance and their interconnections. These author
keywords represent the field's focal points between 2014 and 2023.

leatping

internet®f things artificial iitelligence

ethiics

chatgpt

emerging téchnologies higher @mation currigelum

challenges
‘g VOSviewer
Figure 3. Co-occurrence author keywords

3.3. Co-citation analysis

3.3.1. Cited references

Co-citation analysis is a technique used to examine the cognitive framework of scientific research
by monitoring the paired citations of publications included in source articles. It generates clusters of
research that share common themes, and when combined with single-link clustering and
multidimensional scaling methods, it can effectively map specific study domains and the entire field of
science (Zupic and Cater, 2015). It can be challenging for VOSviewer to process the cited references
in files from databases like Web of Science, as these references may come in a variety of formats. This
can lead to various ambiguities and inconsistencies (Eck and Waltman, 2023). To obtain more reliable
data, we matched the references to their DOI (Digital Object Identifier) numbers using a thesaurus file.

Figure 4 depicts the reference mapping's co-citations with the VOSviewer program set to a linking
criterion of at least two citations between 2014 and 2023. It consists of four clusters with 28 cited
reference nodes and 170 links. Kasneci et al.'s (2023) study (DOI: 10.1016/j.lindif.2023.102274),
which has the highest total link strength, addresses the challenges of using big language models in
education from both the student's and teacher's points of view.
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3.3.2. Cited sources

The co-citation of the most productive journals demonstrates their intellectual connections
(Castanha and Wolfram, 2018). We used a thesaurus file to combine phrases while building the cited
sources map (Eck and Waltman, 2023). We used this file to correct spelling differences, such as
"arx1v" and "arxiv." Among the 862 sources that were identified, 14 publications satisfied the criterion
of having a minimum of 6 citations. Figure 5 displays that 151 citations are obtained from 14 scholarly
publications. Figure 6 shows the citations and total link strength in studies on the challenges of
integrating Al into social science teaching.

3.3.3. Cited authors

An author's co-citation map illustrates the intellectual connections among scholars worldwide.
When a third publication cites two publications, they are considered co-cited (Gonzalez-Valiente et al.,
2019). We used a thesaurus file to create a co-citation analysis map of the authors. We used this file to
correct spelling differences such as “danzon-chambaud, samuel” & “danzon-chambaud, s” as well as
“mufioz-basols, j” & “munozbasols, j”. 26 of the 1042 identified authors met the criterion of a
minimum of 3 citations of an author.

Figure 7 details the author network of co-citation papers published between 2014 and 2023
regarding the challenges of adopting Al in social science teaching. The findings can aid researchers in
comprehending the magnitude of links and situating their contribution within the network. Figure 7
reveals five broad intellectual cluster groups based on co-citation analysis, while Figure 8 shows the
citation and total link power of authors in these five cluster groups.
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Figure 6. Citation and total link strength of sources
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Figure 8. Citation and total link strength of authors

4. Discussion and conclusions

4.1. Theoretical Implications and Conclusions

The research identifies a gap in the current literature regarding the CAAST. Although Al has
emerged as an essential tool in education, particularly in STEM (science, technology, engineering, and
math) education, its adoption in the social sciences has progressed more slowly, and numerous
challenges remain inadequately examined (Zhai and Krajcik, 2024). The restricted quantity of
publications on this subject (16 papers from WoS) signifies that this is an emerging field with a
paucity of extensive research. This study bridges the gap by offering a systematic analysis of the body
of existing CAAST literature, concentrating on publication and citation trends, geographic
distribution, key authors, and intellectual frameworks. This aids in mapping the current state of
research and identifying areas that require more investigation.

This study collected Al research from the Web of Science database on the challenges of adopting
Al in social sciences education and conducted a systematic analysis of it. Utilizing descriptive, co-
occurrence, and co-citation analysis, a comprehensive knowledge map was constructed to accurately
represent the framework, key elements, and new trends. The results are succinctly described as
follows:
First, Al research on the integration of Al into social sciences has shown a significant increase. While
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the number of articles published in 2021 and 2022 was 2, it increased to 11 in 2023. This indicates that
the number of studies conducted has increased by 450%. In addition, the overall citation count in 2022
amounted to 41, and in 2023 it reached 86. This is an approximate boost of 110%.

Second, the results indicate that Chinese scholars rank highest at 25%, although numerous other
industrialized countries (regions) also make substantial contributions.

Thirdly, the top five most cited articles about artificial intelligence education in social sciences
reflect research on stakeholders such as educators, students, and administrative staff. In addition, the
author keywords of the 16 analyzed articles revealed technology-related topics such as "artificial
intelligence," "Internet of Things," and "ChatGPT," as well as broad and current issues related to
education such as "curriculum," "learning," and "ethics." These author keywords represent the CAAST
field's focal points between 2014 and 2023.

Fourth, most of the articles are published in top education and technology journals such as "British
Journal of Educational Technology,” “Education and Information Technologies,” and "Etr&D-
Educational Technology Research and Development." CAAST research also covers a wide range of
areas such as business, management, environment, telecommunication, communication, and
sustainability.

4.2. Practical Implications and Conclusions

The study's findings also provided practical insight into the future direction of using artificial
intelligence in social science teaching. First, the practical implications of Al for higher education in
social sciences is to promote the use of Al technology to personalize students' learning needs, as
increasing student numbers due to migration to large cities bring various challenges in teaching (Al-
Badi et al., 2022). For example, the review found one study confirming that emerging technologies
(such as Al and blockchain) allow students to receive immediate learning feedback and interventions
regardless of learning time or location (Tlili et al., 2021).

Secondly, the findings of this study can encourage stakeholders (e.g., academics, students,
administrative staff) to map the acceptance, expectations, and perceptions of Al technology
(Chatterjee and Bhattacharjee, 2020; Chan and Hu, 2023). The study can provide important
information for education policymakers to identify Al's areas of difficulty, which can help integrate Al
into social science teaching. They can explore and better apply the challenges of Al technology to
enhance stakeholders' experiences.

4.3. Limitations and suggestions for future research

This study specifically examined English articles referenced in the Web of Science core collection
database. Therefore, the results may not be applicable to publications within other databases or
journals. To obtain deeper insights, future studies may also include databases such as Scopus, JSTOR,
and ERIC. The study's findings indicate that there were not any articles on CAAST from 2014 to
2019, and very few were published from 2020 to 2022 (See figure 2). This indicates that CAAST
research is still in its early stages. Hence, there remains ample opportunity for future research.

First, it is necessary to examine the financial consequences of integrating artificial intelligence into
social science teaching. Previous studies focus on stakeholders' perceptions (Chan and Hu, 2023) and
Al learning (Jéarveld et al., 2023). Future research could explore the cost implications of integrating Al
into social science teaching.

Second, artificial intelligence ethics is a fundamental concern (Nguyen et al., 2022). The review
found a study on the ethical applications of Al technology in social science teaching (Mouta et al.,
2023), but it is recommended that future studies explore ethical challenges such as privacy, data
security, accessibility, and equity in detail.
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