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The use of artificial intelligence continues to increase in every field. The aim of this study
is to determine students' perceptions about the integration of artificial intelligence into
science courses. For this purpose, phenomenology, one of the qualitative research designs,
and criterion sampling, one of the purposeful sampling types, were selected to determine
students' perceptions about the integration of artificial intelligence into science courses. In
the study group of the research, there were eight students studying in secondary school at
different grade levels. In order to collect data, interviews were conducted with a semi-
structured interview form prepared by the researchers. In the study, it was determined
that students attributed different meanings to artificial intelligence, that different artificial
intelligence applications could be used in science classes according to the students, and
that the use of artificial intelligence in science classes would have different effects on
students. The results show how students perceive the integration of artificial intelligence
in science courses, how artificial intelligence-supported courses affect their educational
processes, and what kind of opportunities and challenges artificial intelligence presents in
science education will provide important contributions for the future of the use of artificial
intelligence in education.
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Yapay zekamn kullanimi her alanda ¢ogalarak devam etmektedir. Bu ¢alismanin amaci,
yapay zekanin fen bilimleri dersine entegrasyonuna yonelik ogrencilerin algilarin
belirlemektir. Bu amagla Ogrencilerin yapay zekdnin fen bilimleri derslerine
entegrasyonuna yonelik algilarmi belirlemek i¢in nitel arastirma desenlerinden olan
fenomenoloji ve amacli Ornekleme tiirlerinden biri olan Olgiit rnekleme secilmistir.
Aragtirmanin calisma grubunda farkli sinuf seviyelerinde bulunan ortaokulda okumakta
olan sekiz Ogrenci bulunmaktadir. Veri toplamak amaciyla arastirmacilar tarafindan
hazirlanan yar yapilandirilmis goriisme formu ile goriismeler gerceklestirilmistir.
Arastirmada Ogrencilerin yapay zekaya farkli anlamlar yiikledikleri, 6grencilere gore fen
bilimleri dersinde farkli yapay zeka uygulamalarinin kullanilabilecegi, yapay zekamn fen
bilimleri derslerinde kullanilmasinin 6grencilerde farkli etkilere neden olacagt
belirlenmistir. Arastirmada Ogrencilerin fen bilimleri derslerinde yapay zekanin
entegrasyonunu nasil algiladiklari, yapay zeka destekli derslerin onlarin egitim siireglerine
nasil etki ettigi ve yapay zekanin fen bilimleri egitiminde ne tiir firsatlar sundugu ve hangi
zorluklara neden oldugu konularinda elde edilen bulgular, egitimde yapay zekanin
kullaniminin gelecegi icin 6nemli katkilar saglayacaktir.
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1. Giris

Yapay zeka (YZ), ilk bilgisayarlarin gelistirilmesinden bu
yana konusulmakta ve tartisilmaktadir (Hays vd., 2024).
YZ, gliniimiiz diinyasinda hizla gelisen ve egitimden
sagliga, sanayiden sosyal hayata kadar genis bir yelpazede
etkisini hissettiren bir teknolojidir (Zawacki vd., 2019).
Egitim alaninda da 6nemli yenilikler getiren YZ, 6zellikle
fen bilimleri derslerinde biiyiik potansiyel tasimaktadir.

Fen bilimleri egitimi, 6grencilerin analitik diisiinme,
problem ¢6zme ve bilimsel merak gelistirmeleri agisindan
kritik bir rol oynar. Fen egitiminin kalitesi, fen konu ve
kolay anlagilmasi
diistinme becerilerinin gelistirilmesi agisindan 6nemlidir
(Dogru, 2023). Modern egitim yaklasimlari, 6grencilerin
belirtilen becerileri kazanabilmeleri igin derslerin daha

kavramlarmmin daha ve Dbilimsel

interaktif, ilgi gekici ve 6grenci merkezli olmasini hedefler
(Prince, 2004). Son yillarda, egitim teknolojilerinin hizh
gelisimiyle birlikte, YZ uygulamalar1 egitimde giderek
daha fazla kullanilmaya baslanmistir. YZ'nin ortaya ¢ikisi,
egitim alaninda doniistiiriicli bir potansiyel sunmaktadir
(Cooper, 2023). YZ, ozellikle fen bilimleri derslerinde
Ogretim siireglerini donitistiirme potansiyeline sahiptir.

Russell ve Norvig'e (2020) gore YZ, insan benzeri
diisiinme ve Ogrenme yeteneklerine sahip makinelerin
gelistirilmesi  ve cesitli
kullanilmasi olarak tanimlanmistir. Nabiyev’'e (2012) gore
ise YZ, bilgisayar kontrolliinde olan bir cihazin gorevlerini
insana benzeyecek bir sekilde gerceklestirme yetenegidir.
Farkli bir tanimda ise YZ, insanlarla iligkilendirilen beceri
ve gorevleri dijital bir makinenin yapma yetenegidir (Chiu
vd., 2022). YZ teknolojileri, veri analizi, dogal dil isleme,
makine Ogrenimi ve robotik gibi alanlarda biiyiik
ilerlemeler kaydetmistir (Jurafsky ve Martin, 2023).
Egitimde YZ kullanimi, dgrencilerin 6grenme stireglerini
geri  bildirim
materyallerini uyarlama ve karmasik konular1 daha
anlagilir hale getirme gibi gesitli avantajlar sunar. YZ'nin

bu makinelerin alanlarda

bireysellestirme, saglama, Ogretim

egitime entegrasyonu son yillarda biiyiiyen bir trend
olmustur (Domenech, 2023). Fen bilimleri derslerinde YZ
entegrasyonu,
derinlemesine

ogrencilerin  bilimsel kavramlar1 daha
elestirel  diisiinme
becerilerini gelistirmelerine yardimeci olabilir.

anlamalarina ve

YZ'nin egitimde kullanilmasina yonelik ilgi, teknolojinin
6grenme nasil  doniistiirebilecegi  ve
ogretmenlerin is yiikiinii nasil azaltabilecegi konusundaki
tartismalarla birlikte artmistir. Unutulmamalidir ki,
YZ'nin entegrasyonu Ogretmenlerin roliinii azaltmaz,
benzersiz degerini daha keskin bir odak noktasina getirir
ve vazgecilmez rollerini vurgular (Ng vd., 2023). Ayrica,
YZ destekli araglar, 6gretmenlere &grencilerin zayif ve
glclii  yonlerini belirleme ve buna gore Ogretim
stratejilerini uyarlama imkani sunar.

suireglerini

Egitimde YZ wuygulamalari, ogretim materyallerinin
otomatik olarak kisisellestirilmesi, 6grenci performansinin
izlenmesi ve analiz edilmesi ve Ogrencilere anlik geri

bildirim saglanmas1 gibi pek ¢ok alanda kullanilmaktadir
(Zhang vd., 2024). Alan’a (2023) gore 6zellikle fen bilimleri
derslerinde, YZ destekli simiilasyonlar ve interaktif
uygulamalar, soyut kavramlarin somutlastirilmasia ve
ogrencilerin  aktif o6grenme deneyimlerine katkida
bulunur.

Ogrencilerin fen bilimlerine olan ilgisinin artirilmasi ve bu
alandaki basarmin yiikseltilmesi, YZ teknolojilerinin
sundugu firsatlarla miimkiindiir. YZ sistemlerinin yaygin
bir sekilde kullanilmasi muhtemeldir ve bu sistemlerin,
Ogrencilere belirli  bilgileri
yardimct olmak yerine, kisisel beceri, bilgi ustalig,
Ogrenme yetenegi ve kariyer gelisimi gibi 6grencilerin tiim
yonleri tizerinde basarili olmasi beklenmektedir (Vaughan
vd., 2023). sagladig
bireysellestirilmis 6grenme deneyimleri, her 6grencinin
kendi hizinda ve kendi 6grenme stiline uygun bir sekilde
ilerlemesini saglar (Shaikh vd., 2022). YZ, 6grencilerin
yaptig1 hatalar1 aninda tespit edip dogru ¢oziimleri ve
aciklamalar1  sunarak  hatalarint  hizlica  6grenip
diizeltmelerine yardimci olabilir (VanLehn, 2011). Fen
bilimleri konularim1 anlamada yardimc olan cgesitli YZ
destekli simiilasyonlar, Ogrencilerin soyut kavramlari
somutlastirmasina ve daha iyi kavramasina yardimci olur
(Simsek, 2017). Sanal laboratuvarlar, 6grencilere deney
yapma imkani sunarak, 6grencilerin tehlikeli veya pahal
deneyleri sanal olarak yapmasina olanak tanir (Kavlak ve
Birhanli, 2023). Fen bilimleri konularinda 6grenciler robot
egitim setlerini kullanarak biligsel siire¢ becerilerini
gelistirebilir ~ (Okkesim,  2014).
ogrencilerin fen bilimleri sorularin1 cevaplamak icin
kullanilabilir, 6grencilerin 6grenme siireclerini destekler
ve ders disi zamanlarda bile onlara yardimci olabilir.
Artirllmig gerceklik teknolojisi 6grencilere fen bilimleri
gercekci  bir  sekilde
deneyimleme firsati sunar (Yildirnrm ve Ariciogullars,
2024).

yalnizca anlamalarinda

Bunlardan biri olan YZ'nin

Sanal &gretmenler,

kavramlarmi  ve olaylarin

Son yillarda fen egitiminde yapay zekanin kullanimi
lizerine yapilan c¢alismalar hiz kazanmistir. Anik ve
digerleri (2024), fen egitimine yonelik tezler igin ChatGPT
kullanan Dhaka Universitesi dgrencilerinin deneyimlerini
arastirmis ve ChatGPT’yi kullananlar ile kullanmayanlar
arasindaki farklar: belirlemistir. Gouvea (2024), YZ'nin fen
egitiminde kullanimma iliskin etik ikilemleri inceleyen
makaleleri gbzden gegirmistir. Bunun yani sira, Blonder
ve digerleri (2024), fen bilgisi O6gretmen adaylarinin
pedagojik alan bilgilerini degerlendirmek icin yapay zeka
araclarinin uygulanmasini dnermistir. Boateng ve digerleri
(2024), kodlama egitimi igin iki dilli bir yapay zeka
Ogretim asistan1 olan Kwame'yi genisleterek fen egitimine
uyarlamistir. Dagdalan ve Tas (2017), simiilasyon destekli
fen ogretiminin 6grencilerin basarisina olumlu katkida
bulundugunu tespit etmistir. Kardes ve Aydogdu (2024),
fen bilimleri dersinde sanal laboratuvar uygulamalarinin
ogrencilerin  biligsel  eriglerine katkida
bulundugunu tespit etmistir. Korkmaz ve digerleri (2019),

olumlu
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robotik egitim setlerinin fen bilimleri derslerinde 6grenci
tutumunu artirdigmi  belirtmistir. Timur ve Ozdemir
(2018), fen egitiminde artirilmis gerceklik ortamlarmin
kullannrmma  iligkin  olarak  Ogretmen  goriislerini
incelemistir. Yilmaz (2024), YZ'nin fen egitimine
entegrasyonu ve Kkisisellestirilmis 6grenme {izerindeki
etkisini dokiiman analiziyle incelemistir. AlKanaan (2022),
fen bilgisi 6gretmen adaylarmnin fen egitiminde yapay
zeka kullanimina iligkin farkindaliklarini belirlemigtir. Isik
ve Kose (2025) fen Ogretmenlerinin egitsel yazilimlar,
artirllmis gergeklik, metaverse, yapay zeka ve egitimde
uygulamalar1 hakkindaki goriislerini incelemistir. Ayrica,
Alshorman (2024), fen ogretmenlerinin fen egitiminde
YZ'nin entegre edilmesine yonelik algilarini incelemistir.
Bayram ve Celik (2023) ise fen bilimleri dersinde YZ'nin
kullanimu ile ilgili olarak 6gretmen adaylarmin goriislerini
incelemistir.

Literatiire bakildiginda, YZ'nin fen bilimleri derslerine
entegrasyonuna yonelik potansiyel faydalarmin neler
oldugu, YZ'nin 6grencilerin tarafindan nasil algilandig1 ve
bu teknolojinin &grenme siireclerine nasil yansidigi
konusunda bilgi eksikliginin oldugu anlasilmaktadir. Fen
bilimleri YZ'nin etkili bir sekilde
kullanilabilmesi i¢in 6grenci algilarinin ve deneyimlerinin
anlagilmasi biiyiik énem tagimaktadir. Ozellikle ortaokul
ogrencilerinin bakis agilarina dayanan calismalarin sinirh
olmasi, bu alandaki 6nemli bir boslugu gostermektedir.

derslerinde

Bu c¢alismanin temel amaci, fen bilimleri derslerinde
YZ'nin yonelik 6grenci algilarmin
derinlemesine incelenmesidir. Bu c¢alismada ortaokul
ogrencilerinin YZ'nin fen dersine entegrasyonuna yonelik
algilari, 6grencilerin beklentileri ve deneyimleri detayl
olarak incelenmistir. Boylece fen bilimleri egitiminde
daha sekilde
kullanilabilecegine dair egitimcilere, arastirmacilara ve
politika yapicilara yol gosterici bilgiler saglanmasi
hedeflenmektedir.

entegrasyonuna

YZ'nin nasil etkili ve verimli bir

Calismanin arastirma problemi: “Ortaokul &grencilerinin
fen bilimleri dersinde yapay zekanin entegrasyonuna
yonelik algilar1 nelerdir? seklinde belirlenmistir.

Bu ¢alismanin alt problemleri ise asagida belirtilmistir:

1. Ogrencilerin, fen bilimleri dersinde yapay zeka
dendiginde aklina ne gelmektedir?

2. Ogrencilere gore fen bilimleri derslerinde yapay
zeka nasil kullanilabilir?

3. Ogrencilere gore yapay zekanin fen bilimleri
dersine ne tiir etkileri olabilir?

4. QOgrenciler yapay zekanin fen bilimleri dersine
entegrasyonu hakkinda ne diistinmektedir?

Bu fenomenolojik ¢alisma, YZ'nin fen bilimleri derslerine
entegrasyonunun 6grenme
deneyimlerine nasil yansidigini derinlemesine anlamay
hedeflemektedir. Ogrencilerin bu  teknolojiyi nasil
algiladiklari, YZ destekli derslerin onlarmn egitim

Ogrenci  algilarma  ve

siireclerine nasil etki ettigi ve YZnin fen bilimleri
egitiminde ne tiir firsatlar sundugu
elde edilen bulgular, egitimde YZ
kullanimimnin gelecegi igin 6nemli katkilar saglayacaktir.

ve zorluklar
konularinda

2. Yontem
2.1. Desen

Bu calismada, yapay zekamin fen bilimleri derslerine
entegrasyonuna yonelik dgrenci algilarini belirlemek icin
nitel aragtirma desenlerinden biri olan fenomenoloji ile
Simgek’e  (2016) gore
fenomenoloji, nitel arastirmanin dogasma uygun olarak
ele alman olgu veya kavramla ilgili olarak genellemeler
yapmak yerine olgunun bireyde nasil anlamlandirildigini
saglayacak veriler saglamay1 amaglamaktadir. Bu yoniiyle
fenomenoloji,

kullanilmigtir.  Yildinm  ve

katiimcilarin ~ deneyimlerini ve bu
deneyimlerin onlar i¢in ne anlama geldigini anlamaya
odaklanir. Bu baglamda, besinci simif 6grencilerinin YZ
destekli fen bilimleri derslerindeki deneyimlerini ve
algilarmi incelemek, egitimde YZ

uygulamalarinin potansiyel faydalarini ve zorluklari

derinlemesine

ortaya koymak agisindan énemlidir.
2.2. Calisma Grubu

Bu c¢alismada kolay wulasilabilir durum &rneklemesi
secilmistir. Bu yontem, arastirmaya hiz ve pratiklik
kazandirir, arastirmacinin yakin ve erisilmesi kolay olan
se¢gmesine yardimct olur (Yildirim ve Simsek, 2021).
Calismaya, ortaokul seviyesinde fen bilimleri dersleri alan
sekiz 6grenci katilmistir. Calismaya katilan dgrenciler igin
S1, S2, ... S8 seklinde kodlama yapilmistir. Katiimcilarin
demografik bilgileri Tablo 1’de gosterilmistir.

Tablo 1.
Katilimcilarin demografik bilgileri
Ogrenci  Cinsiyet ~ Okul Yas Stnif
S1 Erkek Devlet ortaokulu 13 8
S2 Erkek Devlet ortaokulu 13 8
S3 Kiz Devlet ortaokulu 12 7
S4 Erkek Devlet ortaokulu 12 7
S5 Kiz Devlet ortaokulu 11 6
S6 Erkek Devlet ortaokulu 11 6
S7 Erkek Devlet ortaokulu 10 5
S8 Erkek Devlet ortaokulu 10 5
2.3. Islem
Oncelikle Ogrenciler arastirma siirecine  goniilliik
cercevesinde katilabileceklerini belirtmistir. Ardindan

aragtirmaya katilan 6grencilere arastirma siirecinden 6nce
YZ ile ilgili aldiklar: egitimler sorulmustur. Bununla ilgili
olarak bir &grenci (S1) yasadigi ilde bulunan bilim ve
sanat merkezinde Python, Arduino, PictoBlox, C++, HTML
ve ChatGPT ile ilgili egitimleri aldigin1 belirtirken, diger
Ogrenciler  herhangi  bir  egitim  almadiklarini
belirtmislerdir. ~Ardindan her o&grenci ile yari
yapilandirilmis sozlii goriismeler gergeklestirilmistir. Her
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goriisme ortalama 10 dakika Yapilan
goriismeler sonradan yazili ortama alinmak amaciyla
kaydedilmistir.
dersinde yapay
deneyimlerini, algilarmi
sorulmustur.

surmustur.

Gorilismelerde dgrencilerin fen bilimleri
entegrasyonu ile ilgili
anlamaya yonelik sorular

zekanin

2.3.1. Etik bildirim

Yapilan bu ¢alismada “Yiiksekogretim Kurumlar: Bilimsel
Aragstirma ve Yaymn Etigi Yonergesi” kapsaminda
uyulmasi belirtilen tiim kurallara uyulmustur. Yénergenin
ikinci bolimii olan “Bilimsel Arastirma ve Yayimn Etigine
Aykir1 Eylemler” baslig1r altinda belirtilen eylemlerden
higbiri  gergeklestirilmemistir. Sakarya
Universitesi Egitim  Arastirmalar1  ve Yaymn Etik
Kurulunun 08.05.2024 tarihli ve 22 sayili karar1 ile alinan
izinle ytritilmistiir.

Bu c¢alisma,

2.4. Veri Toplama Araglari

2.4.1. Yar1 yapilandirilmig goriisme formu

veri araclt
goriisme

goriismelerde 6grencilere 10 soru sorulmustur. Sorular

Bu calismada
yapilandirilmig

toplama
formu

olarak  yar
kullanilmigtir.  Bu

aragtirmaci tarafindan arastirmanin fenomeni olan fen
bilimleri dersinde yapay zekanin entegrasyonu ile ilgili
olacak sekilde hazirlanmistir. Bu sekilde konu ile ilgili
ogrencilerin  algilarmin  kesfedilmesi ~amaclanmuistir.
Sorular oncelikle bir aragtirmaci tarafindan belirlenmistir.
Alaninda uzman iki akademisyen ve bir Ogretmen
sorular Uzmanlarin

kontroliiniin ardindan sorulara son sekli verilmistir ve

tarafindan gozden gecirilmistir.

yari1 yapilandirilmis goriisme formu hazirlanmistir.
2.5. Veri Analizi

Arastirmada cep telefonuyla yar1 yapilandirilmis sozlii
goriismelerde elde edilen kayitlar bilgisayar ortamina
almmustir. Birinci arastirmaci kayitlari tek tek dinleyerek
ve izleyerek Microsoft Word’e yazi olarak aktarmuistir.
Kayitlarin yaziya aktarilma siiresi, her bir kaydin ortalama
bir saat siirdiigii gbz oniine alindiginda toplam sekiz saat
stirmiistiir. Kayitlarin yaziya aktarilmasinin ardindan
eksik bir sey kalmamasi i¢in diger arastirmaci tarafindan
kayitlar tekrar dinlenerek yazilan notlarla karsilastirilmis
ve gerekli diizenlemeler yapilmistir.

icerik analizi
yapilmigtir. Bu yontemde amag, kavram ve temalar
verilerin igerisinden ¢ikarilmaktadir (Ravindran, 2019).
Bunun i¢in veriler dort asamada analiz edilmistir. Yildirim
ve Simgek (2021), bu asamalar1 ‘verilerin kodlanmasi,

Elde edilen veriler igin tiimevarima

temalarin  bulunmasi, kodlarmm  diizenlenmesi ve
bulgularin tanumlanmast ve yorumlanmasi’ olarak
agiklamisgtir.

Birinci asama olan verilerin kodlanmasinda veriler

incelenerek elde edilen ¢ikarimlara gore kodlamalar

yapilmistir.  Ikinci asamada yapilan  kodlamalar

cercevesinde temalar bulunmustur. Uciincii asamada
yorumlama yapilmadan diizenlenmistir. Son
asamada ise elde edilen verilere anlam yiiklemek,

veriler

bulgular arasinda bulunan baglar1 ¢ikarmak, bulgulardan
sonug ¢ikarmak amaciyla veriler yorumlanmustir.

2.6. Gegerlik ve Giivenirlik

Bu calisma bir nitel arastirma oldugu igin, gecerlik ve
glvenirlik kavramlart “inandiricalik” (i gecerlik),
“aktarilabilirlik” (dis gegerlik), “tutarlik” (ig glivenirlik) ve
“teyit edilebilirlik” (dis glivenirlik) kavramlariyla
agiklanmigtir  (Yildirnrm ve Simsek, 2021). Calisma
sonuglarinin inandiriciliy igin katilmecilarin goriislerinin
detayli bir sekilde analiz edilmesi, dogrudan alintilarla
desteklenmesi ve verilerin toplandig1 baglamin ayrintili
olarak agiklanmasi saglanmistir. Aktarilabilirlik agisindan
ise benzer baglamlarda gerceklestirilebilecek g¢alismalar
igin detayli bir metodoloji sunulmustur. Calismanin
tutarliligi, kodlama siirecinde bagimsiz iki kodlayici
tarafindan gerceklestirilen analizlerle kodlayicilar arasi
giivenirlik hesaplanarak saglanmistir. Kodlayicilar arasi
uyum yiizdesi %81 olarak hesaplanmis ve bu oran
kabul glvenilirlik  kriterlerini
karsilamaktadir. Teyit edilebilirligi saglamak adma ise
aragtirma raporu bir uzman tarafindan incelenmistir.

literatiirde edilen

3. Bulgular

Bu boliimde ortaokul 6grencilerinin fen bilimleri dersinde
YZ'nin entegrasyonuna yonelik algilar1 incelenmistir.
Alinan goriislere gore dort tema belirlenmistir. Bunlar,
ortaokul Ogrencilerine gore YZ'nin anlami, fen bilimleri
dersinde kullanilabilecek YZ uygulamalar;, YZ'nin fen
bilimleri dersine etkisi ve YZ'nin fen bilimleri dersine
entegrasyonudur.

Ortaokul oOgrencilerine YZ'nin ne anlama geldigi
sorulmustur. Ogrencilerin verdikleri cevaplar incelenerek
kodlama yapilmistir. Katilimcilarin YZ'ye yiikledikleri

anlamlara yonelik kodlamalar Tablo 2’de gosterilmistir.

Tablo 2.

Katilimcilarin YZ'ye yiikledigi anlamlar

Tema Kod s §$ s s S s S S

1 2 3 4 5 6 7 8

Yapay insan \/

§ zekasi

=) Robot NN NN

2 Makine N

saa' Asistan NN N

2 (yardimcr)
Yapay insan v

Tablo 2’ye bakildiginda &grenciler YZ'yi en ¢ok “robot”
olarak anlamlandirmistir. Bununla ilgili olarak S2 “YZ,
islerimizi kolaylastiran robotlu sistemlerin beynidir.”; S3
“insanlar tarafindan yapilmis robotlar”; S4 “Insanlarin
¢ozemedikleri problemleri ¢0zmek icin icat ettigi robot”; S5 ise
“Insanlarmn seklini degistirebilen, seslerini taklit edebilen bir
robot” ifadelerini kullanmiglardir.
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Ug ogrenci, YZ'yi “yardimc1” olarak anlamlandirmistir.
Bununla ilgili olarak S6, “Herhangi bir konuda bize yardimc:
olur”; S7, “YZ, asistan, yani hizli ¢alisan yapay bir insandir.”;
S8 ise “Ogrenmek istedigimiz sorularda yardimct olur, yani
asistan” ifadelerini kullanmiglardir.

Bir ogrenci, YZ'yi “yapay insan zekasi” olarak
anlamlandirmistir. Bunula ilgili olarak S1, “YZ, insan
zekdst gibi fakat sanal dlemde bulunur. ChatGPT, Google
asistan,  OpenAl  drnek  olarak  verebiliriz.” ifadesini
kullanmustir. Bagka bir 6grenci, YZ'yi ‘yapay insan’ olarak
anlamlandirmigtir. Bununla ilgili olarak S7 “Hizli ¢alisan
yapay insandir” ifadesini kullanmistir. Diger bir 6grenci ise
YZ'yi “makine” olarak anlamlandirmistir. Bunula ilgili
olarak S3, “Insanlar tarafindan gelistirilmis makinelerdir”

ifadesini kullanmistir.

Ortaokul  &grencilerine  fen  bilimleri dersinde
kullarnulabilecek YZ uygulamalar1 sorulmustur.
Ogrencilerin verdikleri cevaplar incelenerek kodlama
yapimistir. Katilimcilara goére fen bilimleri dersinde
kullanilabilecek YZ uygulamalarina yonelik kodlamalar

Tablo 3'te gosterilmistir.

Tablo 1.
Katilimcilara gore fen bilimleri dersinde kullanilabilecek YZ
uygulamalar
Tema Kod S S S S S S S S
1 2 3 4 5 6 7 8
Akall elektronik cihaz J
Akalli tahta v
= Alexi v
= ChatGPT VoA N
5 EBA J
€ Konusabilen bilgisayar J
a .
g % Mikroskop 3
0& é— Morpa Kampiis v
% ; Otomatik araba v
gf % Odev yardimcisi 3 NN A
E_). Projeksiyon cihazi 3
% Raspberry pi kullanimi1 v
2 Robot kullanimi1 \/ v
ﬁ Sanal deney v oA v oW
Ug boyutlu gosterici 3

Yapay zeka sitesi \/

Tablo 3’e bakildiginda ‘sanal deney’ bes kez, ‘ChatGPT’ ve
‘6dev yardimcist’ dorder kez, ‘robot kullanimi” iki kez,
diger uygulamalar ise birer kez ifade edilmistir. Bununla
ilgili olarak S1, “Amazon’un akillt kutusu ‘Alexi’, veya kendi
donanimzla iiretip icine OpenAl yiikledigimiz ‘Raspberry bi’
kiigiik cihazim olmasini isterdim” ve “sanal ortamda deney
yapabiliriz” ifadelerini kullanmistir.

S2, “Yapay zekdnin oldugu ise yarar bir robot”, “ses efektifli bir
yapay zeki sitesi”, “Odev yapmanuzda, arastirma yapmamizda
ise yarar.”, “Sanal deney yapmak isterdim.” ifadelerini

kullanmistir.

S3, “Projeksiyon, mikroskop gibi yapay zekd cihazlarim
kullanarak konular1 arastirip ders islenebilir.”, “akilli elektronik
cihazlar” ifadelerini kullanmstir.

54, “ChatGPT, her konuda neredeyse sinirsiz ve ayrintili bilgiye
sahip bir yapay zekd”, “Iceriginde patlayici olan bir deneyi sanal
ortamda yapmak yaralanmalarin éniine gegebilir.” ifadelerini
kullanmugtir.

S5, “Robot tarzi olur.”, “Akilli tahta olabilir.” ifadelerini
kullanmugtir.

S6, “Yapay zekdyla istedigim deneyleri yaparak gercek hatta
olabilecek sonuglar1 gorebilirim.”, “Morpa kampiis, ChatGPT
gibi”, “U¢ boyutlu bir sekilde bize gosterip anlatmasini
isterdim.” ifadelerini kullanmistir.

S7, “Duymadim, ama otomatik kendi kendine giden bir araba
hayal  ederdim.”, “Ders anlatiminda yardimcr  olurdu.”
ifadelerini kullanmistir.

S8 ise, “Bilemedigimiz sorularda yardim aliriz.” ve “EBA”,
ifadelerini kullanmistir.

Ortaokul 6grencilerine YZ'nin fen bilimleri dersine etkisi
sorulmustur. Ogrencilerin verdikleri cevaplar incelenerek
kodlama yapilmustir.
bilimleri dersine etkisine yonelik kodlamalar Tablo 4'te
gosterilmistir.

Katilimcilara gore YZ'nin fen

Tablo 2.

Katilimcilara gore YZ'nin fen bilimleri dersine etkisi

Tema Kod S S S S S SSS

1 2 3 4 5 6 7 8

~  Dikkat gekici y \
? Deneyim yasama v oA v oA
5  Destekleme J
(;Dh Eglenceli 3 \/

& 2 Etkileyici Xl

@ 8 Farkh v
% Giizel olma N N
a‘ Havali 3
g fgi cekici VNN AN
® iyi olma \

Tablo 4’e bakildiginda ‘deneyim yasama’ ve ‘ilgi ¢ekici’
olma beser kez, ‘dikkat ¢ekici’, ‘eglenceli’ ve ‘giizel olma’
ikiser kez, digerleri ise birer kez ifade edilmistir. Bununla
ilgili olarak S1, “Bence, giizel ve havalr olurdu.”, “Teknolojik
olunca daha eglenceli olurdu.” ve “Ogretmeni desteklerdi.”
ifadelerini kullanmigtir.

S2, “Garip bir deneyim olurdu.”, “Insan gibi bir varlikla sohbet
ermek 1yi olurdu.” ve “Sanal ortamdaki bir ders daha ilgi cekici
olurdu.” ifadelerini kullanmigtir.

S3, “Eglenceli, bir deneyim olurdu.” ve “Sanal geyler ¢ekici
olurdu ve herkesin dikkatini cekerdi.” ifadelerini kullanmistir.
S4, “Bence gayet iyi olurdu.” ve “Alisilandan farkli oldugu icin
ilgi gekici olurdu.” ifadelerini kullanmigtir.
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S5, “Cok giizel bir deneyim olurdu” ifadesini kullanmistir.
S6, “Giizel bir deneyim olurdu.” ve “Ilgi cekici olurdu.”
ifadelerini kullanmistir.

S7, “Giizel bir deneyim olurdu” ifadesini kullanmistir. S8 ise
“Bence giizel olurdu.” ifadesini kullanmigtir.

Ortaokul o&grencilerine YZ'nin fen bilimleri dersine
sorulmustur.  Ogrencilerin  verdikleri
cevaplar incelenerek kodlama yapilmistir. Katilimcilara
gore YZ'nin fen bilimleri dersine entegrasyonuna y&nelik
kodlamalar Tablo 5'te gosterilmistir.

entegrasyonu

Tablo 3.
Katilumcilara gore YZ'nin fen bilimleri dersine entegrasyonu
Tema Kod S S SS S S S s
1 2 3 4 5 6 7 8
< Egitim robotu v v
° N Sanal deney v oA J v
% a g Sanal v oA v v NN
CE ) dgretmen
% -3 = Sanal v VoA
2 g uygulama
) Soru v oA
B cevaplama

Tablo 5e bakildiginda ‘sanal 6gretmen’ alti kez, ‘sanal
deney’ dort kez, ‘egitim robotu’ ve ‘sanal uygulama’ tiger
kez ve ‘soru cevaplama’ iki kez ifade edilmistir. Bununla
ilgili olarak S1, “Sanal dgretmen, egitim  robotlar:
kullanilabilir” ifadesini kullanmisgtir.

S3, “Sanal sistemler, uygulamalar kurardim.” ve “Konusabilen,
anminda cevaplar1 bulabilen bilgisayarlar isterdim.” ifadelerini
kullanmustir.

S4, “Ogretmene sormaktan cekindigim sorulart yapay zekdya
rahatlikla “YZ, ders disinda, teneffiis
zamanlarinda 6grenciler ile konusup sorularini cevaplayabilir.”
ifadelerini kullanmigtir.

sorardim.”  ve

S5, “Gorsel olarak kullanilir,
tiklayinca ozelliklerini anlatmas: gibi.” ifadesini kullanmistir.
S6, “Canlilar konusunda canlilarmm icini kademe kademe
gostererek daha fazla bilgi verebilir.” ifadesini kullanmigtir.
S7, “Ders anlatiminda yardimct olur.” ifadesini kullanmistir.
S8 ise, “Yan yana otururum; ciinkii takildigim yeri sorarim”
ifadesini kullanmigtir.

mesela organlarin iistiine

4. Tartisma

Ortaokul ogrencilerinin YZ'nin fen bilimleri dersine
entegrasyonuna yonelik olarak algilarinin incelendigi bu
¢alismada belirlenen ilk tema ortaokul 6grencilerine gore
YZ'nin anlamidir. Katilimcilara gore YZ, ‘yapay insan
zekast’, ‘robot’, ‘makine’, ‘asistan’, ya da ‘yapay insan’
anlamlarini tasimaktadir. Katilimalarin YZ'ye
yiikledikleri anlamlar ile Akbay ve Yildirir (2024)
tarafindan ortaokul ve lise &grencilerine yonelik olarak
yapilan c¢alismada katilimalarin  YZ'ye yiikledikleri

‘insan’, ‘insan zekasi, ‘robot/, ‘teknoloji’, anlamlari

benzerlik tasimaktadir. Sezer (2024) tarafindan yapilan
calismada ise katimcilar YZ'ye ‘zekd’, ‘robot’, ‘makine’,
‘yardimcr’ vb. anlamlarini yiiklemiglerdir. Giinerhan
Sadik (2024), YZ dendiginde ¢ocuklarin aklina ilk olarak
gelen kelimenin ‘robot” oldugunu belirtmektedir. YZ'nin
"asistan” kavramiyla iligkilendirilmesi ise Ericok ve
digerleri (2024) tarafindan yapilan bir ¢calismada da benzer
sekilde gozlemlenmistir. S6z konusu ¢alismada, 6gretmen
adaylarinin YZ'yi hem bilgiye erisim saglayan bir kaynak
hem de rehberlik eden bir yardima
anlamlandirdiklar1  belirlenmistir. Karacif
gerceklestirilen calismada

‘yardimci

olarak
(2024)
ortaokul
Ogretmenlerinin  YZ'yi ‘bilgisayar
programi’, ‘robot’, ‘teknoloji’ olarak anlamlandirdiklar
Korkmaz ve Cilsalar-Sagnak (2024)
anaokulu Ogretmenlerine yd&nelik olarak

tarafindan
sistem’,

belirlenmistir.
tarafindan
yapilan ¢alismada ise katiimcilar YZ'ye ‘insan zekast,
‘teknoloji’, ‘asistan Ogretmen’, ‘robot’ vb.
yliklemislerdir. Arslantas ve Atas (2024) tarafindan lise
ogrencilerine yonelik gergeklestirilen ¢alismada ise
katiimailar YZ'ye “dirkiitiicii bir yapr’, ‘teknoloji’, “sanal
insan’, ‘robot’ vb. anlamlar1 yiiklemislerdir. Sacan ve
digerleri (2022)  tarafindan
gerceklestirilen c¢alismada katilimcilar YZ'ye
‘beyin’, ‘insan’, ‘zeka’, ‘cocuk’ anlamlarmni yiiklemislerdir.
Hoggor ve  digerleri  (2023) saglik
profesyonellerine yonelik yapilan calismada katilimcilar
YZ’ye ‘robot’, ‘teknoloji’, ‘bilgisayar’, ‘beyin’, ‘makine’ vb.
anlamlarini yiiklemislerdir. YZ'nin ‘robot’ ya da ‘makine
olarak anlamlandirilmasima benzer bir sekilde Isik ve Kose
(2025) tarafindan yapilan calismada ise fen bilimleri
Ogretmen adaylar1 YZ'yi otonom sistem ya da dijital zeka
olarak  anlamlandirmiglardir. Dikkat
katihmalarin yaslarn farkli olsa da YZ'ye yiikledikleri
anlamlarin benzerlik gosterdigi anlasilmaktadir. Ayrica
YZ'nin giinliik yasamda siklikla maruz kalinan teknolojik
araclarla iliskilendirildigi de goriilmektedir. Bransford ve
digerlerine (2000) gore de birey, yeni bir kavrama anlam
calisirken, bu kavrami Onceden bildigi
kavramlarla karsilagtirir ve bu kavramlar arasinda iligki
kurmaya calisir.

anlamlar

¢ocuklara  yonelik

‘robot’,

tarafindan

edilirse

vermeye

Belirlenen ikinci tema, ortaokul &grencilerine gore fen
bilimleri dersinde kullanilabilecek YZ uygulamalaridir.
Katilimailar tarafindan en ¢ok ‘sanal deney’ uygulamasi
belirtilmistir. Salgin déneminde sanal laboratuvarlarda
yapilabilen etkinliklerin bu secimde katkisinin oldugu
diistintilmektedir. Radhamani ve digerlerine (2021) gore
sanal laboratuvarlar, o0zellikle salgin doénemindeki
kapanma sirasinda laboratuvar egitiminde Ogrenme
hedeflerini tamamlamak igin egitim platformlar: olarak
yer almistir. Istk ve Kose (2024), YZ'nmin sanal
laboratuvarlar ile deney tasarlatmada kullanilabilecegini
belirtmistir. ChatGPT'nin giinliik hayatta popiiler bir
uygulama olmasi, Ogrenciler tarafindan belirtilmesini
saglamistir. ve digerleri (2024) akillh
kullanimmin artmasinin ve internetin yaygmlagsmasmin
bir sonucu olarak insanlar arasinda ChatGPT'ye olan

telefonlarin
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ilginin arttigimi belirtmistir. Ogrenciler 6dev yaparken
yardima ihtiyag duydugu igin ‘6dev yardimcis’ diye bir
uygulamanin  derslerde istemektedir.
Yapilan arastirmalar Ogrencilere Ogrenme
destek verilmesinin Ogrencilerin basarilarini arttirdigini
gostermektedir (Gehlot, 2021; Solovieva ve Quitanar,
2016). Teknoloji deyince akla gelen kavramlardan biri olan
‘robot’
gormek istedigi bir ara¢ olarak karsimiza g¢ikmaktadir.
Egitimde robotlarin olumlu bir etkiye sahip oldugunun

kullanilmasini
slirecinde

kavrami, Ogrencilerin fen bilimleri dersinde

gozlemlenmesinin temel nedeni, ¢ocuklarin bir robot s6z
konusu oldugunda egitim siirecine daha fazla katiliyor
goriinmeleridir (Lytridis vd., 2020). Simf ortaminda
bulunan esyalardan esinlenerek, ‘akilli elektronik cihaz’,
‘akilli  tahta’,
“projeksiyon cihaz1’, "ii¢ boyutlu gosterici’ kavramlarinin
fen bilimleri dersinde kullanilabileceginin belirtildigi
distiniilmektedir.  Bu calismaya
ogrencilerin Ogrenmelerinde yakin ¢evresel faktorlerin
etkili oldugunu gostermektedir. Lastra ve digerlerine

‘konusabilen bilgisayar’, ‘mikroskop’,

durum katilan

(2021) gore elektronik cihazlarin smifta pedagojik destek
olarak kullanilmasi, ilgiyi, yeni diisiinme ve problem
¢ozme yollarinin gelistirilmesini saglar. Kodlama egitimi
alan Ogrencinin aldig1 egitimlerden esinlenerek ‘Alexi’,
‘Raspberry pi’ ifadelerini sectigi diistiniilmektedir. Gliven
ve digerleri (2022), 6grencilerin robotik kodlama egitimi
almalarmin  giinlitk  hayatta  karsilastiklar1  gesitli
problemlerin ¢6ziimiinde kullanma konusunda birgok
yeni fikir {irettiklerini ve bu tiir uygulamalarin fen
istekli
Giiniimiizde yaygmlasan

derslerinde kullanilmasi
olduklarmni tespit etmistir.
otonom cihazlardan esinlenerek bir 6grencinin ‘otomatik
araba’ ifadesini belirttigi diistiniilebilir. Bir 6grencinin ise
kullandig1 bir uygulama olmasi nedeniyle ‘EBA’ ifadesini
sectigi diistiniilmektedir. Tiirkiye’de salgin doneminde
bircok ogrencinin ‘EBA’ iizerinden derslere katildig1
bilinmektedir. “‘EBA’ uygulamasmin sadece bir &grenci

konusunda oldukca

tarafindan belirtilmesi aradan gegen siireg icerisinde “EBA’
uygulamasinin kullaniminin azaldiginin bir isareti olarak
(2024) yapilan
calismada ise Ogretmenler Coursera, EBA asistan ve
Phyton uygulamalarini ifade etmislerdir.

goriinmektedir. Yaman tarafindan

Belirlenen {i¢lincii tema YZ'nin fen bilimlerin dersine
etkisidir. Bununla ilgili olarak ‘ilgi ¢ekici’ ifadesinin bes
ogrenci tarafindan secildigi goriilmektedir. Bu durum
YZ'nin fen bilimleri dersinde kullanilmasmnin katilimcilar
tarafindan ¢ok ilgi gordiigii anlamini tasimaktadir. Bes
Ogrenci tarafindan ‘deneyim yasama’ ifadesinin se¢ilmesi
YZ'nin Fen bilimleri dersinde kullanilmasinin 6grenciler
i¢in 6nemli bir deneyim olacagi goriilmektedir. Marrone
ve digerleri (2022), tarafindan yapilan c¢alismada YZ'nin
kullanilmasmin 6grenciler igin iyi bir deneyim oldugu
belirtilmistir. Ayrica ‘ilgi cekici’ ve ‘deneyim yasama’
ifadelerinin neredeyse aym1 Ogrenciler
belirtilmesi &grencilerin ilgi duydugu bir uygulamada
istedigini gostermektedir. Segilen
‘destekleme’, ‘eglenceli’, “etkileyici’,

tarafindan

deneyim yasamak
‘dikkat ¢ekici’,

‘farklr’, ‘giizel olma’, ‘havali’” ve ‘iyi olma’ ifadeleri de
YZ'nin fen bilimleri dersinde kullanilmasmin katilimecilar:
olumlu yonde etkileyecegini gostermektedir. Erigok ve
digerleri (2024) tarafindan gerceklestirilen calismada
iiniversite 6grencilerinin YZ'yi ‘eglenceli’, ‘motive edici’
vb. olumlu goérdiikleri gibi ‘dolandirict’ gibi olumsuz
gordiikleri de belirtilmistir. Karacif (2024) tarafindan
yapilan c¢alismada o6gretmenlerin  YZ'nin ‘eglenceli’,
‘zaman kazandiricr’, “etkili” vb. olumlu etkileri oldugunu
belirttikleri gibi, 'pasiflestirme’, ‘giivenligi tehdit etme' vb.
olumsuz etkilerinin de oldugunu belirtmislerdir. Korkmaz
ve Cilsalar Sagnak (2024) tarafindan yapilan bir ¢alismada
ise YZ'nin hem olumlu hem de olumsuz etkilerinin
olabilecegi belirtilmistir. Isik ve Kose (2025) tarafindan
yapilan ¢alismada fen 6gretmenlerine gore YZ'nin egitime
‘kolaylik saglama’, ‘hizli ‘bilgiye erisim’,
‘Ogrencinin  tembellesmesi’  vb.  etkileri  oldugu
belirtilmistir. Bu etkilere bakildiginda Ogrencilerin ve
o0gretmenlerin farkli diistindiikleri anlasilabilir. Giinerhan
Sadik’a (2024) gore cocuklar YZ'yi daha ¢ok oyun ve

¢Ozim’,

eglence olarak gormektedir.

Belirlenen dordiinci tema YZ'nin fen bilimleri dersine
bakildiginda
kelimesi ile

entegrasyonudur.  Segilen  ifadelere
o0grencilerin  ¢ogunun  YZ'yi
ortiistiirdiglinii gostermektedir. Katilimcilar tarafindan
Ogretmen’ secildigi
goriilmektedir. Demir Diilger (2023) tarafindan yapilan
calismada YZ'nin sanal olarak algilandig:
belirlenmistir. Djoki¢ ve digerleri (2024) tarafindan
yapilan ¢alismada da &grencilerin YZ'yi sanal 6gretmen
olarak algiladig1 belirtilmistir. Benzer sekilde Arslan
(2024)  YZ'nin olabilecegini
belirtmistir. Ayrica Vatansever (2024) tarafindan yapilan
¢alismada da YZ'nin danisman olarak derslerde yardimci
olabilecegi
Ogretmenden sormaya ¢ekindigi sorular1 sanal 6gretmene
rahatlikla ifade
ogrencinin YZ kullanilan ortamda daha rahat olacagin
gostermektedir. Ayni 6grenci teneffiislerde soru sormak
i¢in sanal 6gretmen ile konusulabilecegini de belirtmistir.
Bu durum YZ'nin ders disinda da kullanilmak istendigini
gostermektedir. Bu oOgrencinin ifadelerine bakildiginda

sanal

‘sanal ifadesinin en fazla

sistem

Ogrenmeye  yardimai

belirtilmigtir. ~ Bir  katilmc  derslerde

sorabilecegini etmistir. Bu durum

Ogrencinin 6gretmeninin karsisinda rahat olamadigi ve YZ
ile aradig1 rahatlhigr bulabilecegi anlasilmaktadir. Bazi
katilimeailarin egitim robotu ifadesini se¢mesi derslerde
robotlarin  kullanilmasmin beklendigini gostermektedir.
Robotlar bir¢ok alanda kullanildig: gibi egitim ortaminda
da kullanilabilir. Gokge ve digerleri (2024) tarafindan
yapilan c¢alismada  Ogrencilerin  robot kavramim
cogunlukla  teknoloji,  makine ve  yardimcilarla
iligkilendirdikleri, robotlara kars1 ilgi ve istek duyduklar1
ve robotlarin yasayan ozellikler gostermesini bekledikleri
sonucuna varimigtir. ‘Sanal deney’ ifadesinin birgok
Ogrenci tarafindan Dbelirtildigi goriilmektedir. Sanal
deneyler, o&grencilerin bilimsel siirece katilmalari ve
bilimsel olaylar1 gozlemlemeleri icin firsatlar sunar (Elara
ve McCarthy, 2023). Fen bilimleri dersi deneyleri de
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cagristirdig icin dgrenciler YZ denince ‘deney’ kavramin
‘sanal deney’ kavramina doéniistiirebilmektedir. ‘Sanal
uygulamalar’ ve ‘soru cevaplama’ ifadelerinin de bazi
ogrenciler tarafindan segildigi goriilmektedir. Ogrencilerin
ifadelerine bakildiginda, Ogrencilerin ihtiya¢ duydugu
konu ile ilgili bilgi almak istedigi zaman fen bilimleri
dersinde YZ’yi kullanmak istedigi anlasilmaktadir. Bu
calismadaki katilmaclarin ifadelerinden farkli
Ozsongiir (2024) YZ'nin derslerde kisisellestirilmis
ogrenmeye katki saglayabilecegini belirtmistir. Arslan
(2024) ise YZ'min ders hazirlanmasinda,
bireysellestirilmis materyal gelistirmede
kullanilabilecegini belirtmistir. Cam ve digerleri (2021),
ders desteklemede, smuf i¢i Ogretimi
gerceklestirmede ve Ogretim nitelikli hale
getirmede YZ'nin kullanilabilecegini belirtmistir.

olarak

plan1

anlatimini
slirecini

Bu aragtirmada ortaokul
bilimleri
incelenmistir. Bulgulara bakildiginda bazi katihmcilarin
YZ'yi yasadig1 cevreye ya da somut varliklara gore
anlamlandirdiklar1 anlasilmaktadir. leriki calismalarda
bireylerin yasadigr ¢evre ile YZ'ye yonelik algilar
arasindaki iligski incelenebilir. Bu ¢alismada YZ ile ilgili
egitim almis Ogrencilerin YZ'ye yonelik
algilarmin, YZ ile ilgili egitim almamis olan diger
Ogrencilere gore farklihik gosterdigi tespit edilmistir.
fleriki calismalarda YZ’ye yonelik alinan egitimlerin
bireyin YZ'ye boyutlarda
degistirdigi incelenebilir. Bu ¢alismada smif seviyesinin
ogrencinin fen dersinde YZ'ye yonelik algisinda ¢ok
farkliliga olmadigi  belirlenmistir. ~ Tleriki
calismalarda daha genis bir 6rneklem grubu ile bireylerin
smif seviyesi ile YZ'ye yonelik algilar1 arasindaki iligki

ogrencilerinin YZ'nin fen

derslerine entegrasyonuna yonelik algilar:

Onceden

yonelik algilarm1  hangi

neden

derinlemesine arastirilabilir. Bu c¢alismaya katilan
ogrencilerin fen bilimleri dersinde kullanilabilecek
uygulamalar1 genellikle yakin c¢evresindeki somut

varliklardan ya da giinlilkk yasamda popiiler olan
uygulamalardan Tlerideki
¢alismalarda bireylerin yasantisiyla kullandiklar1 YZ
uygulamalar: arasindaki iliski derinlemesine incelenebilir.
YZ'nin derslerde kullanilmasinin bu c¢alismaya katilan
katilimailar igin dikkat gekici ve ilgi uyandirici vb. olumlu
oldugu anlagilmaktadir. fleriki calismalarda
ogrencilerin  akademik
basarilarma, tutumlarina, motivasyonlarina olan etkileri
incelenebilir. Ayrica YZ'nin derslerde kullanilmasmin
uzun vadeli etkileri {izerine de arastirmalar yapilabilir.
Calismaya katilan Ogrencilerin cogunun YZ'nin fen
bilimleri  dersine sanal  ortami
iliskilendirdikleri belirlenmistir. Ilerideki calismalarda,
bireylerin fen derslerinde YZ entegrasyonuyla sanal ortam
arasindaki  iliski ile ilgili algilar
incelenebilir. Ayrica farkli derslerin YZ entegrasyonuna
yonelik 6grenci algilar1 da incelebilir. YZ'nin egitimdeki
potansiyel faydalar1 ve smif i¢i YZ uygulamalar: {izerine
calismalar  yapilabilir. ~ Ogretmenlerin ~ ve  egitim
kurumlarinin YZ'yi derslerine entegre etme siirecinde

sectikleri  belirlenmistir.

etkileri

derslerde YZ kullaniminin

entegrasyonuyla

derinlemesine

karsilasabilecegi zorluklar ve bu zorluklar1 asmak igin
kullanilabilecegi stratejiler calismalar
gergeklestirilebilir. Bu ¢alismadan elde edilen sonuglar ele
almarak YZ okuryazarligini erken yaslardan itibaren
kazandirmak igin miifredata YZ ile ilgili igerikler
eklenebilir. YZ'ye yonelik 6grencilere ve ogretmenlere

lizerine

egitimler verilerek, YZ okuryazarhiginin artirilmasi
saglanabilir.
Yazar Katkilar : Calismanin tiim bolimlerinde

yazarlar esit diizeyde katki saglamistir.

Finansman : Calismada finansal bir destek
alinmamustir.
Cikar Catismasi : Calismada yazarlar arasinda

veya herhangi bir kurum ya da kurulusla herhangi bir
cikar catismasi bulunmamaktadir.

Veri Erisilebilirligi Verilerin erisilebilirligi icin
¢alismanin yazarlarindan izin alinmas1 gerekmektedir.
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1. Introduction

Artificial Intelligence (AI) has been discussed and debated
since the development of the first computers (Hays et al.,
2024). In today's world, AI is a rapidly evolving
technology that significantly impacts a wide range of
fields, from education to healthcare, industry to social life
(Zawacki et al, 2019). In the field of education, Al
introduces remarkable innovations and holds great
potential, particularly in science education.

Science education plays a critical role in developing
students' analytical thinking, problem-solving skills, and
scientific curiosity. The quality of science education is
essential for facilitating the understanding of scientific
concepts and enhancing scientific reasoning skills (Dogru,
2023). Modern educational approaches aim to make
lessons more interactive, engaging, and student-centered
to help students acquire these skills (Prince, 2004). In
recent years, with the rapid advancement of educational
technologies, Al applications have been increasingly
integrated into education. The emergence of Al presents
transformative potential in the field of education (Cooper,
2023). Al, in particular, has the potential to revolutionize
instructional processes in science education.

According to Russell and Norvig (2020), Al is defined as
the development of machines with human-like thinking,
and learning abilities and their application across various
fields. Similarly, Nabiyev (2012) describes Al as the ability
of a computer-controlled device to perform tasks in a way
that resembles human intelligence. Another definition
characterizes Al as the capability of a digital machine to
execute skills and tasks traditionally associated with
human cognition (Chiu et al., 2022). Al technologies have
made significant advancements in areas such as data
analysis, machine learning, natural language processing,
and robotics (Jurafsky & Martin, 2023).

The use of Al in education offers several advantages,
including personalizing students' learning experiences,
providing feedback, adapting instructional materials, and
making complex topics more comprehensible. The
integration of Al into education has become a growing
trend in recent years (Domenech, 2023). Specifically, Al

integration in science education can support students in
developing a deeper understanding of scientific concepts
and enhancing their critical thinking skills.

Interest in the use of Al in education has grown alongside
discussions on how technology can transform learning
processes and reduce teachers' workloads. It is important
to emphasize that Al integration does not diminish the
roles of teachers; rather, it highlights their unique value
and reinforces their indispensable roles (Ng et al., 2023).
Additionally, Al-powered tools provide teachers with the
ability to identify students' strengths and weaknesses, and
adapt their instructional strategies accordingly.

Al applications in education are utilized in various areas,
including the automatic personalization of instructional
materials, monitoring, providing real-time feedback, and
analysing student performance (Zhang et al., 2024).
According to Alan (2023),
education, Al-supported simulations and interactive
applications contribute to the concretization of abstract
concepts learning
experiences.

particularly in science

and enhance students' active

Al technologies provide opportunities that can increase
students' interest in science and enhance their success in
this field. The widespread adoption of Al systems is
highly likely, and these systems are expected to support
students not only in understanding specific concepts but
also in developing personal skills, mastering knowledge,
improving learning abilities, and advancing their careers
(Vaughan et al., 2023).

One of the key benefits of Al is its ability to provide
personalized learning experiences, allowing each student
to progress at their own pace and in a way that aligns with
their individual learning style (Shaikh et al., 2022). Al can
instantly detect students' mistakes and provide correct
solutions and explanations, helping them quickly learn
from their errors and make corrections (VanLehn, 2011).
Al-supported facilitate ~ the
comprehension of science concepts by enabling students
to visualize and concretize abstract ideas (Simsek, 2017).
Virtual laboratories allow students to safely perform
hazardous or costly experiments in a virtual environment

Various simulations
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(Kavlak & Birhanli, 2023). In science education, students
can also enhance their cognitive process skills by using
robotics kits (Okkesim, 2014). Virtual tutors can be utilized
to answer students' science-related questions, support
their learning processes, and assist them even outside of
regular class hours. Additionally, augmented reality
technology provides students with an immersive and
realistic experience of scientific concepts and phenomena
(Yildirim & Ariciogullari, 2024).

In recent years, research on the use of artificial intelligence
in science education has gained momentum. Anik et al.
(2024) investigated the experiences of Dhaka University
students who used ChatGPT for their science education
theses and identified differences between users and non-
users. Gouvea (2024) reviewed articles examining ethical
dilemmas related to Al integration in science education.
Additionally, Blonder et al. (2024) proposed the
implementation of Al tools to assess the pedagogical
knowledge of pre-service
Boateng et al. (2024) expanded Kwame, a bilingual Al

content science teachers.
teaching assistant for coding education, to adapt it for
science education. Dagdalan and Tas (2017) found that
simulation-supported positively
contributes to student achievement. Similarly, Kardes and
Aydogdu (2024) determined that virtual laboratory
applications in
cognitive learning outcomes. Korkmaz et al. (2019)
reported that the use of robotics kits in science classes
improves students’ attitudes toward the subject. Timur
and Ozdemir (2018) examined teachers’ perspectives on
the use of augmented reality environments in science
education. Yilmaz (2024) conducted a document analysis
on Al integration in science education and its impact on
personalized learning. AlKanaan (2022) explored the
awareness of pre-service science teachers regarding Al
applications in science education. Isik and Kose (2025)
investigated science teachers' views on educational

science teaching

science courses enhance students’

software, augmented reality, the metaverse, Al, and their
applications in education. Additionally, Alshorman (2024)
examined science teachers' perceptions of Al integration
into science education, while Bayram and Celik (2023)
analysed the perspectives of pre-service teachers on the
use of Al in science lessons.

A review of the literature reveals a gap in understanding
the potential benefits of Al integration into science lessons,
how students perceive Al and how this technology
influences learning processes. To effectively implement Al
in science education, it is crucial to understand students'
perceptions and experiences. In particular, the limited
number of studies focusing on the perspectives of middle
school students highlights a significant gap in this field.

The primary aim of this study is to conduct an in-depth
examination of students' perceptions regarding the
integration of Al into science lessons. This study explores
middle school students' perceptions, expectations, and
experiences related to Al integration in science education.

By doing so, it aims to provide educators, researchers, and
policymakers with valuable insights on how Al can be
utilized more effectively and efficiently in science
education.

This study’s research problem is defined as "What are
secondary school students' perceptions regarding the
integration of artificial intelligence in science lessons?"

The sub-problems of the study are as follows:

1. What comes to students' minds when they hear
"AI" in the context of science lessons?

2. How do students think Al can be used in science
lessons?

3. What kinds of impacts do students believe Al
might have on science lessons?

4.  What are students' thoughts on the integration of
Al into science lessons?

This phenomenological study aims to gain an in-depth
understanding of how the integration of Al into science
lessons reflects on student perceptions and learning
experiences. The findings on how students perceive this
technology, how Al-supported lessons influence their
educational processes, and what opportunities and
challenges Al presents in science lessons, will provide
valuable contributions to the future of Al applications in
education.

2. Method
2.1. Design

In this study, phenomenology, one of the qualitative
research designs, was used to determine secondary school
students' perceptions regarding the integration of artificial
intelligence into science lessons. According to Yildirim
and Simsgek (2016), phenomenology aims to provide data
that will help understand how a phenomenon is perceived
by individuals, rather than making generalizations about
the phenomenon itself. In this regard, phenomenology
focuses on understanding participants' experiences and
what those experiences mean to them. In this context, it is
important to explore the experiences and perceptions of
fifth-grade students in Al-supported science lessons to
reveal the potential benefits and challenges of Al
applications in education.

2.2. Study Group

In this study, a convenience sampling method was chosen.
This method provides speed and practicality, helping the
researcher select what is close and easily accessible
(Yildirnm & Simsek, 2021). Eight students from middle
school science classes participated in the study. The
participants were coded as S1, S2, ... S8. The demographic
information of the participants is presented in Table 1.
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Table 1.

Participants’ demographic information
Student Gender  School Age Class
S1 Male Public middle school 13 8
S2 Male Public middle school 13 8
S3 Female  Public middle school 12 7
S4 Male Public middle school 12 7
S5 Female  Public middle school 11 6
S6 Male Public middle school 11 6
S7 Male Public middle school 10 5
S8 Male Public middle school 10 5

2.3. Procedure

Firstly, the students indicated that they could participate
in the research process on a voluntary basis. Then, the
students who participated in the research were asked
about any training they had received related to Al prior to
the research process. In this regard, a student (S1)
mentioned that they had received training on Python,
Arduino, PictoBlox, C++, HTML and ChatGPT at a science
and art center in the city, while the other students
reported that they had not received any such training.
Subsequently, semi-structured oral
conducted with each student.
approximately ten minutes. The interviews were recorded
to be transcribed later. During the interviews, questions
were asked to understand the students’ experiences and
perceptions regarding the integration of Al into science
lessons.

interviews were

Each interview lasted

2.3.1. Ethical disclosure

In this study, all rules specified within the “Higher
Education Institutions Scientific Research and Publication
Ethics Directive” have been adhered to. None of the
actions listed under the second section of the directive,
titted “Acts Contrary to Scientific
Publication Ethics,” were committed. This study was

Research and
conducted with the approval of the Educational Research
and Publication Ethics Committee at Sakarya University,
dated 08.05.2024 and numbered 22.

2.4. Data Collection Tools

2.4.1. Semi-structured interview form

In this study, a semi-structured interview form was used
as the data collection tool. During these interviews, 10
questions were asked to the students. The questions were
prepared by the researcher to align with the study’s focus
on the integration of Al in science education. The aim was
to explore students' perceptions of the topic. Initially, the
questions were determined by the researcher, and then
reviewed by two subject matter experts and a teacher.
After the experts' review, the final version of the questions
was determined, and the semi-structured interview form
was prepared.

2.5. Data Analysis

In the study, the recordings obtained from the semi-
structured oral interviews conducted via mobile phone
were transcribed into a computer environment. The first
researcher listened to and watched the recordings one by
one and transcribed them into Microsoft Word.
Considering that the average duration of transcribing each
recording was about one hour, the total transcription time
amounted to eight hours. After the transcriptions were
completed, the second researcher re-listened to the
recordings and compared them with the written notes to
nothing was making necessary
adjustments as needed.

ensure missing,

Inductive content analysis was conducted on the obtained
data. The purpose of this method is to extract concepts
and themes from the data (Ravindran, 2019). For this, the
data was analysed in four stages. Yildirim and $imsek
(2021) explained these stages as "coding the data,
identifying themes, organizing the codes, and defining
and interpreting the findings."

In the first stage, the data were examined and coded based
on the inferences drawn from them. In the second stage,
themes were identified based on the coding framework. In
the third stage, the data were organized without
interpretation. In the final stage, the data were interpreted
to assign meaning, identify connections between the
findings, and draw conclusions.

2.6. Validity and Reliability

Since this study is qualitative, the concepts of validity and
reliability are explained through the terms "credibility"
(internal validity), "transferability" (external validity),
"consistency” (internal reliability), and "confirmability"
(external reliability) (Yildirim & Simsek, 2021). To ensure
the credibility of the study's results, participants' views
were analysed in detail, supported by direct quotes, and
the context in which the data was collected was
thoroughly explained. In terms of transferability, a
detailed methodology was provided for studies that could
be conducted in similar contexts. The consistency of the
study was ensured by calculating inter-rater reliability
through analyses conducted by two independent coders
during the coding process. The inter-rater agreement was
calculated to be 81%, which meets the reliability criteria
accepted in the literature. To ensure validity, the research
report was reviewed by an expert.

3. Results

In this section, the perceptions of middle school students
regarding the integration of Al in science classes were
examined. Based on the opinions received, four themes
were identified. These are the meanings of Al according to
middle school students, Al applications that could be used
in science classes, the impact of Al on science classes, and
the integration of Al into science classes.

534
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Middle school students were asked what Al means to
them. The responses provided by the students were
examined and coded. The coding of the meanings that the
participants associate with Al is shown in Table 2.

Table 4.
Participants’ interpretations of Al
Theme Code s S s S S S S S
1 2 3 4 5 6 7 8
I Artificial human RN
=3 intelligence
3
g Robot NN A
0%' Machine v
9:; Assistant NN N
- Artificial human S

Table 2 shows that students most commonly associate Al
with "robots." In this regard, S2 stated, "Al is the brain of
robotic systems that make our tasks easier." S3 said, "robots
made by humans," S4 described it as "a robot invented to solve
problems that humans can’t solve," and S5 explained, "a robot
that can change shapes and imitate voices."

Three students interpreted Al as "helpful." In this regard,
S6 stated, "It helps us with any topic," S7 said, "Al is an
assistant, a fast-working artificial human," and S8 explained,
"It helps with questions we want to learn about, like an
assistant."

One student interpreted Al as "artificial human intelligence."
In this regard, S1 stated, "Al is like human intelligence, but it
exists in the virtual world. We can provide examples such as
ChatGPT, Google Assistant, and OpenAL"

Another student interpreted Al as "artificial human." In this
regard, S7 stated, "It is an artificial human that works
quickly.”

Another student interpreted Al as "machine." In this
regard, S3 stated, "They are machines developed by humans.”

Middle school students were asked about Al applications
that could be used in science classes. The answers
provided by the students were analysed and coded.
According to the participants, the
applications that can be used in science lessons is shown
in Table 3.

coding of AI

Looking at Table 3, "virtual experiment" is mentioned five
times, "ChatGPT" and "homework assistant" are mentioned
four times each, "robot usage" is mentioned twice, and
other applications are mentioned once. In this regard, S1
stated, "I would like to have Amazon’s smart box "Alexi’, or a
small device where we can upload OpenAl on a 'Raspberry Pi’
with our own hardware", and "We can do experiments in a
virtual environment."

52 stated, "A useful robot with artificial intelligence", "A site
with voice-effective artificial intelligence", "It helps with
homework and research”, and "I would like to do wvirtual
experiments."

Table 5.
Al applications that can be used in science lessons according to
the participants
Theme Code S S S S S S S S
1 2 3 4 5 6 7 8
5  Smart electronic 3
o  device
S
= Smartboard 2
]
§'~ Alexi J
2. ChatGPT VoA v oA
= EBA v
8
2— Voice-enabled v
- g computer
5 8
g 2. Microscope v
o 3
gz Morpa Campus v
% @  Automatic car v
0
a Homework assistant 3 NN W
QO
@  Projector \/
@
2 Using Raspberry pi v
o
a Using robot v v
@  Virtual experiment v oA NN A
g .
2 3D t ol
= projector

Al website \/

S3 mentioned, "We can research topics and teach lessons using
artificial intelligence devices like projectors and microscopes",
and "smart electronic device."

S4 said, "ChatGPT is an Al with almost unlimited and detailed
information on any topic" and "Conducting an experiment with
explosives in a virtual environment could prevent injuries.”

S5 expressed, "It would be like a robot" and "It could be a
smart board.”

S6 stated, "With Al, I could do the experiments I want and see
the results that could happen in real life", "I would like it to
show and explain to me in three dimensions". Additionaly, S6
mentioned “Morpa Campus, ChatGPT-like” without
elaborating further.

S7 mentioned, "I haven't heard of it, but I would imagine a
self-driving car" and "It would help with teaching lessons."

S8 said, "We can get help with questions we don’t know" and
"EBA.”

"Middle school students were asked about the impact of
Al on science lessons. Their responses were analysed and
coded. According to participants, the coding regarding the
impact of Al on science lessons, is shown in Table 4."
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Table 6.
The impact of Al on science lessons according to the participants

Theme Code S SS S S S S S
1 2 3 4 5 6 7 8
— Attention-grabbing J
o
%n; To have an v oA v oA
2 5 experience
E OFgP Support \/
o =
2 %—f-, Fun 3 V
5
Og'_ ;h Impressive \/
= » Different 3
D -
E § Being beautiful 3 3
£ &  Cool 3
< 3
& 3 Attractive NN A AW
’ Being nice v

"When looking at Table 4,’experiencing experiments’ and
‘being interesting’ were mentioned five times, 'attention-
grabbing’, "fun’, and 'being nice’ were mentioned twice, and
the other factors were mentioned once. In this regard, S1
stated, I think it would be nice and cool," "It would be more fun
because it's technological', and ‘It would support the teacher.'

S2 stated, ‘It would be a strange experience.' ‘It would be good
to have a conversation with a human like being.', and ‘A class
in a virtual environment would be more interesting.’

S3 said, ‘It would be a fun experience.' and 'Virtual things
would be attractive, and they would grab everyone’s attention.'

S4 stated, I think it would be very good." and ‘It would be
interest because it’s different from what we are used to.’

S5 mentioned, ‘It would be a great experience.'

S6 stated, ‘It would be a nice experience." and ‘It would be
interesting.’

S7 said, ‘It would be a nice experience.'
S8 said, ‘I think it would be nice.'

Students were also asked about the integration of Al into
the science class. Their answers were analysed and coded.
The coding related to the integration of Al into the science
class, according to the participants, is shown in Table 5.

Table 7.
The integration of Al into science lessons according to the
participants
Theme Code S1 S2 S3 S4 S5 S6 S7 S8
= Education v \/
Z  robot
2 5  Virtual NN \/ J
g @ experiment
8 &  Virtual v v v v v S
o g teacher
§ S Virtual \/ v oA
@ P> P
=  application
E.- Question \/ v
answering

"Looking at Table 5, 'virtual teacher' is mentioned six
times, 'virtual experiment' four times, 'educational robot’,
and 'virtual application' three times each, and 'question
answering' twice.

In this regard, S1 stated, 'Virtual teachers and educational
robots can be used.’

S3 said, I would create virtual systems and applications." and
‘I would like to have computers that can talk and find answers
instantly.'

5S4 mentioned, 'I would comfortably ask artificial intelligence
the questions I hesitate to ask the teacher.' and "Al could talk to
students during break times and answer their questions.’

S5 said, It could be used visually, such as showing the features
of organs when you click on them.'

S6 stated, 'For living beings, it could show the insides of
creatures step by step and provide more information.'

S7 mentioned, ‘It would help in teaching the lesson.'

S8 said, I would sit next to it because I would ask it where I get
stuck.'

4. Discussion

In this study, which explores middle school students’
perceptions regarding the integration of Al into science
lessons, the first emerging theme is students’
conceptualizations of AL. According to the participants, Al
signifies concepts such as “artificial human intelligence”,
“robot”, “machine”, “assistant “or “artificial human.” The
meanings attributed to Al by the participants resemble the
findings of Akbay and Yildirir (2024), who reported that
middle and high school students associated Al with terms
like “robot”,
“technology.” Similarly, in a study conducted by Sezer
(2024), participants defined AI using terms such as
“intelligence”, “robot”, “machine”, and “helper.”
Glinerhan Sadik (2024) emphasized that the word most
frequently associated with Al by children was “robot.” In
the study by Ericok et al. (2024), the association of Al with

the concept of an “assistant” was also observed, in which

“human”, “human intelligence”, and

pre-service teachers viewed Al as both a resource for
accessing information and a guiding assistant. In another
study conducted by Karacif (2024), middle school teachers
perceived Al as a “support system”, “
“robot” or “technology”. Similarly, in a study by Korkmaz
and Cilsalar-Sagnak (2024) involving preschool teachers,
Al was associated with “human intelligence”,
“technology”, “assistant teacher” and “robot”. Arslantas
and Atas (2024) found that high school students described
Al as a “frightening structure”, “technology”, “virtual
human” or “robot.” In a study by Sacan et al. (2022) with
children, Al was defined as “robot”, “brain”, “human,”
“intelligence”, and even “child.” Likewise, in research
conducted by Hosgdr et al. (2023) with healthcare
professionals, Al associated with  “robot”,
“technology”, “computer”, “brain”, and “machine”. In

computer program”,

was
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line with the interpretation of AI as a “robot” or
“machine” Isik and Koése (2025) found that pre-service
science teachers described Al as an autonomous system or
digital intelligence. Notably, although the ages of
participants differ across these studies, the meanings
attributed to Al  show
Furthermore, it is evident that AI is often linked with

remarkable  similarities.
technological tools that individuals frequently encounter
in daily life. According to Bransford et al. (2000), when
individuals try to make sense of a new concept, they tend
to compare it with previously known concepts and
attempt to establish connections between them.

The second theme identified in this study is the types of
Al applications that middle school students believe could
be used in science classes. Among the responses, “virtual
experiments”
applications by the participants. It is believed that the use
of virtual laboratories during the pandemic contributed to
this preference. According to Radhamani et al. (2021),
virtual laboratories served as educational platforms

were the most frequently mentioned

during lockdowns, particularly in fulfilling learning
objectives related to laboratory instruction. Isik and Kose
(2024) also emphasized that Al could be used in designing
experiments within virtual laboratories. The popularity of
ChatGPT in everyday life has led students to mention it as
well. Zhang et al. (2024) noted that increasing use of
smartphones and the widespread accessibility of the
internet have fueled public interest in ChatGPT. Students
expressed the desire for an “assignment assistant”
application, as they often need help with their homework.
Research has shown that providing students with support
during the learning process enhances their academic
achievement (Gehlot, 2021; Solovieva & Quitanar, 2016).
The concept of “robot”, commonly associated with
technology, was also mentioned by students as a tool they
would like to see integrated into science lessons. The
observed positive impact of robots in educational settings
is likely due to the increased engagement of children
when robots are involved in the learning process (Lytridis
et al., 2020). Inspired by objects present in the classroom
environment, students suggested that tools such as “smart
electronic device”, “interactive whiteboard”, “talking
“projector”, “3D
visualizer” could be used in science lessons. This indicates
that the students’ immediate environment plays an
important role in shaping their learning experiences.
According to Lastra et al. (2021), the pedagogical use of
electronic devices in classrooms supports student interest
and helps develop new ways of thinking and problem-
solving. One student, likely drawing on prior experience
with coding education, mentioned tools such as “Alexi”
and “Raspberry Pi.” Giliven et al. (2022) found that
students who receive training in robotics and coding
generate innovative ideas for solving real-life problems
and express strong using
technologies in science classes. Reflecting the influence of
increasingly common autonomous technologies, one

computer”,  “microscope”, and

enthusiasm for such

student suggested “self-driving cars” as a possible Al
application. Another student mentioned “EBA” likely due
to their personal experience with the platform. During the
pandemic in Turkey, many students participated in
lessons via EBA (Education Information Network). The
fact that only one student referenced EBA may indicate a
decline in its usage over time. In a study by Yaman (2024),
teachers mentioned platforms such as Coursera, EBA
Assistant, and Python as
technologies.

relevant educational

The third identified theme is the impact of Al on science
education. In this regard, the term “engaging” was chosen
by five students, indicating that the integration of Al into
science lessons is perceived as highly interesting by the
participants. Similarly, the word “experiencing” was also
selected by five students, suggesting that the use of Al in
science classes would provide a meaningful learning
experience for them. Marrone et al. (2022) also found that
the incorporation of Al in education offers a valuable
experience for students. Moreover, the fact that the same
students selected both “engaging” and “experiencing”
implies that they wish to have hands-on experiences with
applications they find interesting. Additionally, the terms
“attention-grabbing”, “supportive”, “fun”, “impressive”,
“different”, “pleasant” “cool” and “good” were also
mentioned, further highlighting the positive impact of Al
integration in science education. In a study conducted by
Ericok et al. (2024), university students described Al as
“fun” and “motivational,”. However some also expressed
concerns, referring to it as “deceptive.” Similarly, in
Karacif's (2024) study, teachers identified positive aspects
of Al such as being “enjoyable”, “time-saving” and
“effective” while also acknowledging its
negative effects, including “promoting passivity” and
“posing security risks”. Korkmaz and Cilsalar-Sagnak
(2024) also emphasized that AI could have both positive
and negative implications. In a study by Isik and Kose

potential

(2025), science teachers associated Al with benefits such as
“facilitating  education”,  “quick  solutions”,
“information access” while also raising concerns about Al
potentially “encouraging These
differing perspectives suggest that students and teachers

and

student laziness.”
may have contrasting views on the role of Al in education.
According to Giinerhan Sadik (2024), children primarily
perceive Al as a tool for games and entertainment.

The fourth identified theme is the integration of Al into
science education. The selected responses indicate that
most students associate Al with the concept of “virtual”.
Among the responses, the term “virtual teacher” was the
most frequently mentioned. In a study conducted by
Demir Diilger (2023), AI was also perceived as a virtual
system. Similarly, Djokic et al. (2024) found that students
viewed Al as a virtual teacher. Arslan (2024) also
highlighted that AI could assist in learning, while
Vatansever (2024) suggested that AI could serve as an
advisor in classroom settings. One participant expressed
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that they would feel more comfortable asking questions to
a virtual teacher, rather than a human teacher, indicating
that students might feel more at ease in an Al-assisted
learning environment. The same student also mentioned
that they could interact with a virtual teacher during
recess to ask questions, suggesting that students are
interested in using Al beyond classroom hours. These
responses imply that some students may experience
discomfort when interacting with their human teachers
but find Al to be a more comfortable alternative. Some
participants selected the term robot,”
suggesting an expectation for the use of robots in
classrooms. Robots are increasingly being utilized in
various fields, including education. In a study by Gokge et
al. (2024), students associated the concept of robots with
technology, machinery, and assistance. The study also
revealed that students expressed strong interest in robots
and expected them to exhibit human-like characteristics.
Additionally, many students mentioned the term “virtual
experiment”. Virtual experiments provide opportunities

“educational

for students to engage in scientific processes and observe
scientific phenomena (Elara & McCarthy, 2023). Since
science
experiments, students may naturally associate Al with the
concept of “virtual experiments”. Some students also
selected the terms “virtual applications” and “question
answering” indicating their interest in using Al to access
information on specific topics when needed. Unlike some
responses gathered in this study, which may have
expressed skepticism, Ozsongiir (2024) emphasized that
Al could contribute to personalized learning in the
classroom. Arslan (2024) suggested that Al could be used
in lesson planning and the development of individualized
learning materials. Cam et al. (2021) noted that AI could
support instructional delivery, enhance in-class teaching,
and improve the overall quality of the learning process.

education frequently involves hands-on

This study examined middle school students' perceptions
of Al integration into science education. The results
indicate that some participants interpret Al based on their
surroundings or tangible objects. Future studies could
explore  the relationship
environments and their perceptions of Al. The study also

between  individuals'
found that students who had prior education on Al
demonstrated different perceptions compared to those
without Al-related education. Further research could
investigate how AI education influences individuals'
perceptions and in what dimensions these perceptions
change. Additionally, this study revealed that students'
grade levels did not significantly affect their perceptions
of Al in science lessons. Future research could examine
this relationship in greater depth with a larger sample
group. It was also observed that students tended to select
Al applications based on tangible objects in their
immediate environment or popular applications in daily
life. Future studies could explore the relationship between
individuals' experiences and the Al applications they use.
The results suggest that the use of Al in science classes

was perceived as engaging and attention-grabbing by
participants. Future research could investigate the impact
of Al integration on students' academic achievement,
attitudes, and motivation. Long-term effects of Al use in
classrooms could also be explored. Most students in this
study associated Al integration in science education with
virtual environments. Future studies could examine in
greater depth the relationship between Al integration in
science classes and students' perceptions of virtual
environments. Additionally, students' perceptions of Al
integration in different subjects could be explored.
Research could further investigate the potential benefits of
Al in education and the practical applications of Al in the
classroom. Studies could also focus on the challenges
teachers face
integrating Al into their lessons, as well as strategies to
overcome these challenges. Based on the findings of this
study, AI literacy content could be incorporated into
curricula from an early age. Providing Al-related training
to both students and teachers could enhance Al literacy

and educational institutions when

and better prepare educators and learners for Al-driven
educational environments.
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