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Ogrenme Giicliigii Olan Ilkokul Ogrencilerinin Bilim insam1 Algilarinin

Incelenmesi
ilayda Acikgoz ROR! Ezgi Nur Kili¢'* ROR? Cemal Tosun'~ ROR3
Oz

Giris: Fen bilimleri dersi 6gretim programi ile fen okuryazari birey yetistirmek hedeflenir. Fen okuryazari
bireylerden bilimin dogas1 hakkinda dogru anlayislara sahip olmalar1 beklenir. Tipik gelisim gosteren dgrenciler
gibi 6grenme giicliigli olan 6grencilerin de bilimin dogasi kapsaminda dogru anlayislara sahip olmalarimin ilk
adimi bilimle ugrasan bilim insanlarina dair dogru imaja sahip olmalarindan geger. Aragtirmada 6grenme gii¢ligii
olan ilkokul 6grencilerinin bilim insani algilarini ortaya ¢ikarmak amaglanmaistir.

Yontem: Bu amag icin arastirma nitel arastirma yontemlerinin etkilesimli arastirma desenlerinden olgu bilim
desene gore planlanmistir. Arastirmanin ¢alisma grubunu Kastamonu ve Sakarya illerinde yer alan MEB’e baglh
ilkokullarda 6grenim goren 6grenme giicliigii olan 24 6grenci olusturmustur. Arastirmada veri toplama araci olarak
Bir Bilim Insan1 Ciz Testi kullanmilmistir. Ayrica verilerin anlagilirigini artirmak maksadiyla Yar1 Yapilandirilmis
Miilakat Formu kullanilmustir. Veriler Bilim Insan1 Cizim Kontrol Listesi ve tiimevarimer analiz teknigi ile analiz
edilmistir. Ogrenme giicliigii olan dgrencilere ait ¢izimlerin anlasilirlig1 miilakat verileri ile desteklenmistir.

Bulgular: Katilimcilarin testten 3-10 araliginda puan aldiklari, aragtirmaya katilan 6grenme giigliigii olan
Ogrencilerin bilim insaninin dig goriiniisiine (6nliik, gozliik, karisik sa¢ ve sakal, koken ve yas) ve cinsiyetine dair
geleneksel bilim insan1 algisina sahip olduklari, bilim insaninin ¢alisma ortamina iligkin ise laboratuvar aletleri,
teknoloji sembolleri ve kapali ortam harig geleneksel bilim insan1 algisindan uzaklagtiklar tespit edilmistir.

Tartisma: Yeni nesil fen standartlarini yakalamak icin 6grencilerin bilimsel gergekleri, kanunlar1 ve teorileri
ogrenmelerinin yani sira, fen biliminin dogasi ile ilgili dogru anlayislara sahip olmalar1 da 6nem arz eder. Bilimin
dogasi ile ilgili dogru anlayislara sahip olmanin 6n kosullarindan biri de bilimin 6znesi konumunda olan bilim
insanina iligkin dogru bir imaja sahip olmaktir. Arastirmada, yapilacak etkinlikler ile 6grenme giicligli olan
dgrencilerin ¢agdas bilim insam1 algilarina sahip olabilme potansiyelini tasidiklari belirlenmistir. Ogrenme giicliigii
olan 6grencilerin ¢agdas bilim insan1 algisina sahip olabilmelerini saglayacak etkinliklerin 6gretmenleri tarafindan
diizenlenmesi onerilmektedir.

Anahtar sozciikler: Bilimin dogasi, bilim insani algilari, bilim insani imaji, bir bilim insani ¢iz testi, 6grenme
giicligii.

Anficin: Agikgdz, 1., Kilig, E. N., & Tosun, C. (2025). Ogrenme giigliigii tanil1 ilkokul dgrencilerinin bilim insan1
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Giris
Fen bilimleri dersi 6gretim programi ile fen okuryazari birey yetistirmek hedeflenir (Milli Egitim
Bakanligi [MEB], 2018). Fen okuryazar birey arastirir, sorgular, elestirel diisiiniir, giinliik hayatta karsilastigi
problemlere ¢6ziim iiretir. Fen okuryazari bireylerden bilimi ve teknolojiyi sevme ve bilim insanlarini 6rnek alma
yoniinde tutumlar gelistirmesi de beklenir. Tiirkiye Yiizyili Maarif Modeli kapsaminda revize edilen fen bilimleri

dersi 0gretim programinda bilim insanlari vurgulanmakta ve bilim insant kavrami, bilim insanlarinin temel
ozellikleri, ortak olmayan 6zellikleri, ¢aligmalart ve ¢aligma ortamlarindan bahsedilmektedir (MEB, 2024).

Cagdas fen egitimi reform hareketleri ile 6grencilerin sadece bilimsel gergekleri, kanunlar1 ve teorileri
ogrenmeleri degil, ¢cagdas bilim anlayisina da sahip olmalari beklenir (Lederman & Lederman, 2004). Fen
okuryazarligiin 6nemli bilesenlerinden bilimin dogasina odaklanmayan bir fen egitimi d6grencilere ¢cagdas bilim
algis1 kazandiramaz (National Research Council [NRC], 2000). Bilimin dogasini anlamanin 6n kosulu bilimin
0znesi konumunda olan bilim insanina iliskin dogru bir imaja sahip olmaktan gecer (Kaya vd., 2008).

Bilim insani algisi faaliyet alan1 kapsaminda ilk aragtirma Mead ve Metraux (1957) tarafindan yapilmistir.
Chambers’in 1983 yilinda gelistirdigi “Bir Bilim Insan1 Ciz Testi” bilim insan1 algisinin belirlenmesine 6nemli bir
katk1 sunmustur (Urey vd., 2017). Mead ve Metraux (1957) calismalarinda dgrencilerin bilim insanini beyaz 6nliik
giyen, laboratuvar ortaminda galisan, etrafi deney tiipleri ile ¢evreli, genellikle sakalli ve yasl bir profil olarak
algiladiklarini rapor etmistir. Yillar igerisinde yapilan pek ¢ok ¢alismada da bu alginin devam ettigi gériilmiistiir
(Beardslee & O’Dowd, 1961; Camci-Erdogan, 2013a; Rustemoglu, 2019; Song & Kim, 1999).

Egitim arastirmalar1 alanyazininda bilim insani algist konu alan1 kapsaminda yapilan ¢aligmalarin iki
temel amaca odaklandigi goriilmektedir. Birinci amag katilimcilarin bilim insani algisini/imajini ortaya
cikartmaktir. Caligmalarda karsilagilan ikinci amag ise uygulamanin (miidahale) bilim insani algist iizerindeki
etkisidir. Birinci amag¢ kapsaminda alanyazinda okul 6ncesi donemden lisansiistii 6grenim diizeyine kadar her yas
grubundan katilimer ile arastirmalar yiiriitiilmiistiir (Angin & Ozenoglu, 2019; Cakmakc1 vd., 2011; Eyceyurt-
Tiirk & Tiizlin, 2017; Kaya vd., 2008; Ozel, 2012). Ozel (2012), anaokulunda ve 3. ve 5. siniflarda Ogrenim goren
243 dgrenci ile yaptigi caligmada, Ogrencilerin bilim insani algilarinin smif diizeyine gore farklilasip
farklilasmadigini arastirmistir. Sonuglar 5. siif dgrencilerinin anaokulu ve 3. smuif Ogrencilerine gore daha
basmakalip unsur igeren bilim insani imajina sahip olduklarini géstermistir. Bir bagka c¢aligmada ortaokul
6grencilerinin bilim insanina yonelik zihinsel imgeleri metaforlar araciligiyla belirlenmistir (Aktamis & Dénmez,
2016). Sonuglar katilimcilarn bilim insan1 hakkinda 88 farkli metafor iirettiklerini gdstermistir. Dedektif, profesor
ve icat metaforlarinin katilimcilar tarafindan siklikla tercih edilen metaforlar oldugu belirlenmistir. Bilim insan1
algilarin1 belirlemek i¢in lise 6grencileri ile yapilan ¢alismaya ise 50 dokuzuncu sinif 6grencisi katilmigtir
(Eyceyurt-Tirk & Tiiziin, 2017). Arastirma sonuglart katilimcilarin geleneksel bilim insant imajina sahip
olduklarint gdstermistir. Fen bilgisi ve okul 6ncesi egitimi lisans programi 6grencilerinin bilim insani algilarinin
belirlendigi ¢alismaya 111 &gretmen adayr katilmistir (Angm & Ozenoglu, 2019). Fen bilimleri 6gretmen
adaylarmin bilim insanlarini marjinal gériiniimlii, laboratuvar ortaminda ¢alisan, deney yapan ve onliik giyen
bireyler olarak algiladiklari, okul 6ncesi 6gretmen adaylarinin ise bilim insanlarini klasik goriiniimli, diizenli ve
calisma ortami olarak ¢alisma odasi kullanan bireyler olarak algiladiklar: rapor edilmistir. Bir diger ¢aligma ise
fen bilgisi egitimi alaninda lisansiistii diizeyde 6grenim goren 6grenciler ile yiritilmiis ve dgrencilerin bilim
insan1 kavramina yonelik metaforik algilari ortaya ¢ikartilmistir (Demir vd., 2023). Katilimcilarin bilim insanina
yonelik cocuk metaforunu kullandiklart ve bilim insanini bilgi iireten bireyler olarak nitelendikleri belirlenmistir.
Uygulamanin (miidahale) bilim insani algisi iizerindeki etkisinin arastirildigi caligmalarda ise arastirmacilar dyki
(Esen vd., 2022), bilim insani ziyareti (Karacam vd., 2021), bilim senligi (Demircioglu, 2022), bilim kamplari
(Leblebicioglu vd., 2021), Etkilesimli Kitap Okuma Programi (EKOP) (islekler, 2022) gibi uygulamalar yaparak,
bu uygulamalarm katilimcilarin bilim insan1 algilar izerindeki etkisini incelemislerdir.

Yukarida bahsi gecen caligmalar genellikle tipik gelisim gosteren 6grencilerin bilim insam algilarina
odaklanmustir. Yasi, cinsiyeti, gereksinim durumu, fen bilimlerine ilgisi ne olursa olsun her bireyin, fen okuryazari
olmasini saglayacak firsatlara sahip olmast gerekir (NRC, 1996). Bu baglamda 6zel gereksinimli 6grenciler
arasinda en yaygin karsilasilan 6grenci grubu olan 6grenme gii¢liigii olan 6grencilerinde (Cortiella & Horowitz
2014) miimkiin oldugu kadar fen okuryazari birey olarak yetistirilmesi gerektigi diisliniilmektedir. Tipik geligim
gosteren dgrenciler kadar (Ozkan, 2016) 6grenme giigliigii olan 6grencilerin de bilim insanlari ile ilgili dogru
imajlara sahip olup olmadiklarinin tespit edilmesi ve geleneksel bilim insan1 algisina sahip olmalar1 durumunda
bu anlayistan wuzaklagmalarim1 saglayici miidahalelerin  (uygulamalarin) yapilmasinin  6nemli oldugu
disiiniilmektedir. Mevcut arastirma 6grenme giicliigii olan ilkokul 6grencilerinin bilim insan1 algilarinin ortaya
¢ikartilmasina odaklanmistir.
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Ogrenme Giicliigii Olan Ogrenciler ve Bilim Insami Algisi

Her 6grenci giinliik yasamda karsilastigi bazi problemleri ¢ozebilmek i¢in fen bilimlerine gereksinim
duyar. Ogrenme siirecinin énemli bir bileseni olan fen bilimlerini tiim 6grencilerin egitim hayatlarmin herhangi
bir asamasinda Ogrenmeleri gerektigi konusunda egitimciler arasinda fikir birlikteligi vardir (European
Commission, 2015). Fen bilimleri 6zel gereksinimli dgrenciler igin Ogretilebilecek temel alanlardan biridir
(Atwood & Oldham, 1985; Patton & Andre, 1989, akt. Norman vd., 1998).

flgili alanyazinda 6zel gereksinimli 6grenciler igin fen egitimi konu alam kapsamina giren birgok
¢alismanin yapildigi goriilmektedir. Bu ¢aligmalarin odaginda genellikle 6grenciler bazen de 6gretmenler yer
almaktadir. Ogrenciler ile yiiriitiilen galismalarda dogrudan gretim (Bay vd., 1992; Scruggs vd., 1985), kesif
yoluyla 6gretim, hafiza gelistirme stratejileri (Bay vd., 1992; Scruggs vd., 1985), 6zgiir ¢alisma ortamlar1 (Scruggs
vd., 1985), geleneksel ders kitab1 merkezli 6gretim yaklasimi (Mastropieri vd., 1998; McCarthy, 2005), okuma
oncesinde diislin, okuma sirasinda diisiin ve okuma sonrasinda diisiin (TWA) stratejisi (Sanders vd., 2018), aktivite
odakli yaklasim (McCarthy, 2005; Mastropieri vd., 1998), isbirlikli 6gretim (Thornton vd., 2015) ve sorgulama
odakli yaklagim (McGrath & Hughes, 2018; Scruggs & Mastropieri, 1995) gibi baz1 gretim yontemlerinin 6zel
gereksinimli  6grencilerin fen kavramlarini 6grenmeleri, fen metinlerini anlamalari, kavramlart hatirlamalari,
kelime hazinelerini gelistirmeleri, birtakim davraniglar1 sergileyebilmeleri, birtakim beceriler kazanabilmeleri ve
fen basarilari lizerindeki etkililigi arastiriimistir.

Fen egitimi arastirmalarinda bilimin dogasi faaliyet alaninin 6nemli bir yeri vardir. Tosun (2024), fen
egitimi makalelerinde en ¢ok tercih edilen anahtar kelimelerden birinin bilimin dogasi oldugunu ve bu faaliyet
alanmin ¢ekirdek kiime olusturma potansiyeli tasidigini rapor etmistir. Ozel egitim ve fen 6gretimine odaklanan
hatir1 sayilir oranda ¢alisma bulunmakla birlikte (McGrath & Hughes, 2018; Spector-Levy & Yifrach, 2019) 6zel
gereksinimli 6grencilerin bilimin dogas: ile ilgili anlayislarina odaklanan sinirli sayida ¢alisma bulunmaktadir.
Sinirl sayidaki ¢alismalardan bazilarinda 6zel gereksinimli 6grencilerden iistiin yetenekli olanlara odaklanildigt
goriilmektedir (Camci-Erdogan, 2013a, 2013b, 2018; Turgut vd., 2017). Mulvey ve digerleri (2016), 6zel egitim
ogretmenlerinin bilimin dogasin1 6gretme deneyimlerini arastirmislardir. Brigham ve digerleri (2011), 6grenme
giicliigli olan dgrencilerin fen 6grenmelerini destekleyici stratejileri anlattigi derleme tiiriindeki caligmada, fen
Ogretiminin dogasi lizerine bir tartisma ile baglamigtir. Bir bagka ¢alismada ise 10 6zel egitim 6gretmen adaymin
bilimin dogasi ile ilgili anlayislarina odaklanilmistir (Librea-Carden & Mulvey, 2023).

MEB orgiin egitim istatistik verilerine gore 2020-2021 egitim-6gretim yilinda Tiirkiye’de yaklasik 320
bin kaynastirma/biitiinlestirme 6grencisi bulunmaktadir. Bu 6grencilerden okul oncesi egitime 549, ilkokula
114,991, ortaokula 144,769 ve ortadgretime ise 59,572 kaynastirma/biitiinlestirme 6grencisi devam etmektedir
(MEB, 2021). Ogrenme giicliigii olan dgrenciler dzel gereksinimli 6grenciler arasinda en yaygim karsilasilan
ogrenci grubudur (Cortiella & Horowitz, 2014). ABD'deki devlet okullarina tahmini 2.4 milyon 6grenme giigligii
olan 6grenci devam etmektedir (Cortiella & Horowitz, 2014). Tiirkiye’de tanilama siirecindeki eksikliklerden
dolay1 dgrenme giicliigii olan ve resmi olarak tan1 almig 6grenci sayisinin tiim 6zel egitim 6grencileri igerisinde
yaklasik %3 (Melekoglu, 2017), kaynastirma/biitiinlestirme Ogrencileri i¢inde ise yaklasik %6 oldugu ifade
edilmektedir (MEB, 2019, akt., Ozel Egitim ve Rehberlik Hizmetleri Genel Midiirliigii, 2024). Son yillarda
ailelerde ve 6gretmenlerde 6zel 6grenme giigliigli konusundaki farkindaligin artmasi ile 6grenme giigliigii tanist
alan 6grenci sayis1 artmaktadir (Ozel Egitim ve Rehberlik Hizmetleri Genel Miidiirliigii, 2024). Ogrenme giicligii;
konusma, dinleme, okuma, yazma, akil yiiriitme veya matematiksel yeteneklerin kullaniminda ortaya g¢ikan
karmasik bir bozukluk grubunu ifade eder (Kavale vd., 2009). Ilgili alanyazinda 6grenme giicliigii olan
ogrencilerin akil yiiriitme ve st biligsel diisiinme gibi biligsel performans gerektiren durumlarda giiliik ¢ektikleri
(Swanson, 2001), bu nedenle akranlarinin akademik basarilarina gore birkag standart sapma puan geride olduklari
ifade edilir.

Tosun (2022) calismasinda SSCI indekste taranan fen egitimi ve Ozel egitim ¢aligma alanlarinin
kapsamina giren 193 makaleye bibliyometrik ve igerik analizi yapmistir. Sonuglar arastirmalarda ¢ogunlukla
ogrenme giicliigii olan 6grenciler ile ¢alisildigini ortaya koymustur. Benzer sekilde fen egitimi ve kapsayict
egitimle ilgili makalelerin incelendigi bir diger ¢alismanin sonuglarina gore, arastirmalarda ¢ogunlukla 6grenme
giigliigii ve biligsel gereksinimi olan bireylerin tercih edildigi belirtilmistir (Comaru vd., 2021). ilgili alanyazinda
o0grenme glicliigli olan 6grencilere odaklanan ¢aligmalarda fen deney kilavuzunun (Er-Nas vd., 2022), artirilmig
gerceklik uygulamalarinin (Turan & Atilla, 2021), video oyunlari ile gelistirilmis yasam bilimi iinitesinin (Israel
vd., 2016), etkilesimli ¢evrimic¢i fen {initelerinin (Terrazas-Arellanes vd., 2018) basar1 iizerindeki etkisi
aragtirilmigtir. Spector-Levy ve Yifrach (2019) 6grenme giicligli olan Ogrencilerin fen bilimleri dersinde
yasadiklar1 zorluklara odaklandiklar1 ¢aligmalarinda fen bilimleri 6gretmenlerinin biitlinlestirici siniflarda ders
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vermeye ne kadar istekli ve hazir olduklarm arastirmistir. Ogrenme giicliigii olan 53 lise dgrencisi ile yiiriitiilen
bir diger caligmada ise fen ve 6zel egitim dgretmenleri gozlemlenmistir. Sonuglar sinifta fen 6gretmeninin yant
sira O0zel egitim Ogretmeninin bulunmasinin 6grencilerin  gereksinimlerini karsilamada etkili olmadigini
gostermistir (Moin vd., 2008). Ogrenme giicliigii olan alt1 ortaokul 6grencisinin katildig1 ¢alismada sorgulamaya
dayal1 6gretim gergeklestirilmistir. Sonuglar 6grencilerin ¢ogunun bilimsel siire¢ bilgisi edinmede zorluk gektigini
ve Ogrencilerin dgrenmelerini kolaylastirmak igin akran destegine giivendigini ortaya koymustur (McGrath &
Hughes, 2018). Thornton ve digerleri (2015), 6grenme giigliigii olan lise 6grencilerinin fen bilimleri performansi
tizerinde isbirlikli 6gretiminin etkisini arastirmistir. Sonuglar katilimcilarin giinliik biyoloji testi performanslarinda
artis oldugunu gostermistir. Karaer ve Melekoglu (2020), caligmalarinda 6zel 6grenme giigliigii olan 6grencilere
fen bilimleri 6gretiminde kullanilan ve miidahale igeren calismalari incelemistir. Ozel 6grenme giicliigii olan
ogrencilere fen bilimleri 6gretimi ile ilgili miidahale ¢aligmalarinin genelde yabanci iilkelerde yapildigi rapor
edilmigtir.

[lgili alanyazin calismalarindan farkli olarak mevcut arastirmada MEB e bagli resmi egitim kurumlarinda,
Ogrenimlerine tipik gelisim gosteren akranlariyla birlikte ayni sinif ortaminda devam eden, tam zamanl
kaynagtirma/biitiinlestirme 6grencilerinden 6grenme gii¢liigii olan ilkokul 6grencilerinin bilim insani1 hakkindaki
imajlarini ortaya ¢ikarmak amaglanmistir. Aragtirmada ilkokul 6grencilerine odaklanilmasmin nedeni bu dénemin
bilim insan1 kligesinin en gii¢lii ortaya ¢iktig1 donem olmasidir (Miller vd., 2018). Arastirma dgrenme giigliigii
olan ilkokul &grencilerinin bilim insani algilarmma odaklanmasi yoniiyle ilgili alanyazmna ilk katkiyr sunan
¢aligmalardan olmasi nedeniyle 6nemlidir. Tipik gelisim gosteren &grenciler kadar 6grenme giigliigli olan
ogrencilerin de kariyer algilarini incelemek dnemlidir. STEM alanlarini (fen, matematik, teknoloji, mithendislik)
tercih eden 6grenci sayisi son yillarda beklenenden az olup (Reiss & Mujtaba, 2017; Sithole vd., 2017) bu alanlar1
cekici hale getirmek énemlidir. Tlkokuldan itibaren dgrencilerin bilim hakkindaki algilar1 onlarm ders kararlarini
(Goos vd., 2020) ve kariyer kararlarin1 etkiler. Ogrenme giicliigii olan dgrencilerin bilim insam algilar1 fen
bilimlerine yonelik kariyer algilarini ve fen bilimlerinde kariyer yapma tercihlerini/isteklerini etkileyebilir. Bilim
insanlarina yonelik olumsuz goriisler ile bilim insan1 olarak veya bilim temelli bir meslekte kariyer yapma olasilig1
arasinda negatif bir korelasyon oldugu ifade edilmektedir (Walls, 2022). Mevcut arastirmada 6grenme giicliigii
olan ilkokul 8grencilerinin zihinlerindeki bilim insan1 imajim ortaya ¢ikarmak hedeflenmistir. Ogrenme giicliigii
olan d&grencilerin bilim insami algilarinin belirlenmesi, bilim insani algilari ile fen bilimlerine yonelik kariyer
algilar1 ve fen bilimlerinde kariyer yapma tercihleri arasindaki iligkinin gelecekte yapilacak ¢aligmalar ile ortaya
cikarilmasina katki sunacaktir. Ogrencilerin bilim insani algilarini etkileyebilecek birgok faktdr vardir. Ogretim
programi (Lederman, 2003) ve ders kitaplar1 (Farland-Smith, 2012) bunlar arasinda sayilabilir. Aragtirma sonuglari
ogrenme giicliigli olan dgrencilerin tipik gelisim gosteren 6grenciler gibi ¢agdas bilim insani algisina sahip
olmalarini saglamak i¢in fen bilimleri 6gretmenlerinde ve dgretim programlari gelistiren uzmanlarda farkindalik
olugmasina katki sunacaktir. Arastirmada asagidaki sorulara cevap aranmistir.

1. Ogrenme giicliigii olan ilkokul dgrencilerinin bilim insaninin dis gériiniisiine dair algilar1 nasildir?
2. Ogrenme giicliigii olan ilkokul dgrencilerinin bilim insanmin ¢alisma ortamina dair algilari nasildir?
3. Ogrenme giicliigii olan ilkokul dgrencilerinin bilim insaninin cinsiyetine dair algilar nasildir?
Yontem
Arastirma Deseni

Aragtirma nitel arastirma yontemlerinin etkilesimli arastirma desenlerinden olgu bilim desene goére
planlanmistir. Olgu bilim aragtirmalarinda katilimcilarin bir olguyu nasil anlamlandirdiklar1 veya olguya iliskin
algilart ortaya ¢ikarilir (Fraenkel & Wallen, 2009).

Cahisma Grubu

Aragtirma dgrenme giigliigli olan ilkokul 6grencileri ile yiriitilmiistlir. Arastirmanin ¢aligma grubunu
Kastamonu ve Sakarya ili merkez ilce smirlarindaki ilkokullarda 6grenim goren tam zamanh
kaynastirma/biitiinlestirme 6grencilerinden 6grenme gli¢ligi olan 24 6grenci olusturmaktadir. Katilimeilarin
%33.3%u kiz (8 dgrenci), %66.7’si erkektir (16 6grenci). Ogrencilerden dordii birinci sinif, yedisi ikinci simif, sekizi
figiincii snif ve besi dordiincii simf dgrencisidir. Ugiincii simf dgrencileri bir dsnemdir, dordiincii sinif dgrencileri
ise ti¢ donemdir fen bilimleri dersi almaktadir. Birinci ve ikinci sinif dgrencileri fen bilimleri dersi almamuigtir.
Katilimeilarin 6grenme giigliigii haricinde herhangi bir es tanilari bulunmamaktadir. 2023 Kahramanmaras
depremleri sonras1 Yiiksek Ogretim Kurulu tarafindan 2022-2023 egitim 6gretim y1linin bahar déneminin uzaktan
O0gretim yoluyla tamamlanmasi kararlastirilmistir. Bu nedenle arastirmada amagsal ve uygunluk ornekleme
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tekniginden faydalanilarak uygulamalar bu iki ilde yer alan dort okulda 6grenim goren 6grenme giicliigii olan
ogrenciler ile sinirlandirilmistir. Uygulamada bu illerin secilmis olmasinin nedeni katilimcilarin arastirmacilara
yakin mesafede olmasidir. Zaman ve isgiicii sinirliliklar1 nedeniyle katilimcilar kolay ulasilabilir kisilerden
secilmigtir. Arastirma kapsaminda katilimcilar goniilliiliik esasina gore belirlenmistir. Arastirma sirasinda tiim etik
standartlara dikkat edilmistir. Uygulama 6ncesi &grenci velilerinden gerekli izinler almmistir. Kastamonu ve
Sakarya illerinde yer alan okullara ziyaret gergeklestirilerek okul yoneticileri ve okul rehber 6gretmenleri ile
goriismeler gergeklestirilmistir. Uygulama yapilacak okullarda 6grenim goren 6grenme giicliigii olan 6grencilerin
listesi olusturulmustur. Smif rehber 6gretmenleri araciligi ile gerekli etik kurul ve yasal izin belgeleri velilere
iletilmistir. Veli izin belgelerinde gerekli agiklamalara ve arastirma hakkinda arastirma ekibine ulasabilecekleri
bir telefon numarasina yer verilmistir. Uygulamanin detaylar1 hakkinda arastirma ekibine ulasan velilere arastirma
ve verilerin gizliligi hakkinda gerekli aciklamalar yapilmistir.

Veri Toplama Araclari

Aragtirmada veri toplama araci olarak Chambers (1983) tarafindan gelistirilmis Bir Bilim Insan1 Ciz Testi
(Draw a Scientist Test [DAST]) kullanilmistir. Katilimcilardan bir bilim insanini ziyarete gideceklerini diigiinerek,
bu bilim insaninin bulundugu ortami da géz 6niinde bulundurarak bilim insani algilarini kendilerine verilen resim
kagidina resmetmeleri istenmistir. Ayrica bu galisma kagidinin arka sayfasindaki {i¢ adet soruya da cevap
vermeleri istenmistir. Bu sorular bilim insaninin cinsiyeti, bulundugu ortam ve bu ortamda ne ile mesgul oldugu
ile ilgilidir.

Ayrica arastirma kapsaminda Bir Bilim Insam Ciz Testine ait verilerin anlasilirhgini artirmak maksadiyla
Yar1 Yapilandirilmis Miilakat Formu kullamilmustir. Bu form Islekler (2022) tarafindan hazirlanmis ve
hazirlayicilar tarafindan formun dil, igerik ve kapsam bakimindan arastirmanin amacina ve katilimer gruba
uygunlugu sekiz uzmanin goriislerine gore belirlenmistir. Miilakat formunda dort adet soru yer almaktadir.
Miilakatlarda, 6grencilerin ¢izdigi bilim insaninin cinsiyeti ve dig goriiniisii hakkinda bilgi vermeleri istenmistir.
Ayrica 6grencilerden bilim insanin bulundugu ortam ve bu ortamda hangi isle mesgul oldugunu da s6zel olarak
ifade etmesi beklenmistir. Goriismeler esnasinda not tutma teknigi kullanilmigtir. Goriismeler ile katilimcilarin
resimde anlatmak istedikleri zihinlerindeki bilim insan1 algilarini s6zlii ifade etmelerine firsat verilmek istenmistir.
Boylece resim ile ortaya cikartilamayan bazi verileri bu sekilde ortaya g¢ikartmak amaglanmistir. Miilakatlar
yaklagik 5-10 dakika stirmiistiir. Miilakatlar okul yonetiminin uygun gordiigii bir ortamda gergeklestirilmistir.
Kimi zaman bu ortam bos bir sinif, kimi zaman rehber 6gretmenin odast olmustur. Miilakatlar birinci ve ikinci
yazar tarafindan 6grenciler ile bire bir gergeklestirilmistir. Miilakat esnasinda arastirmaci ve 6grenci haricinde
herhangi bir {iglincii kigi bulunmamaistir. Miilakat sorularina agagida yer verilmistir:

1. Cizdigin resimdeki bilim insaninin cinsiyeti nedir? Bilim insanin1 neden kadin/erkek olarak ¢izdin?
2. Cizdigin bilim insaninin dig goriiniisiini biraz agiklar misin?

3. Cizdigin resimdeki bilim insan1 nasil bir ortamda (ag¢ik alan, kapali alan, oda, okul, laboratuvar vb.)
calistyor? Biraz agiklar misin?

4. Cizdigin bilim insaninin o anda ne isle mesgul oldugunu (neler yaptigini) biraz agiklar misin?

Ogrenci gizimleri ve miilakatlar cogu zaman okul ¢1kis saatinde dgrenciler Destek Egitim Odasinda destek
egitim hizmetlerine katilmadan once gergeklestirilmistir. Uygulama 6ncesi 0grenciler ile tanigilmis, ¢alisma
hakkinda bilgi verilmistir. Kendilerini rahat ve giivende hissetmeleri gerektigi telkininde bulunulmustur.

Veri Analizi

Ogrenme giicliigii olan 6grenci gizimlerine ait veriler Bilim Insan1 Cizim Kontrol Listesi (Draw a Scientist
Test Checklist [DAST-C]) ile analiz edilmistir (Finson vd., 1995). Kontrol listesi 15 madde icermektedir. Her bir
maddenin varlig1 1 puan yoklugu ise 0 puan olarak degerlendirilmis ve puanin 15’e yaklagmasi katilimcilarin
geleneksel bilim insan1 algisina sahip oldugu seklinde yorumlanmugtir. Bilim Insan1 Cizim Kontrol Listesi Tablo
1’de sunulmustur. Buna gore 6grenme giigliigii olan dgrencilerin bilim insan1 algilari ile ilgili ¢izimleri bilim
insaninin dig gorliniisiine, ¢alisma ortamina ve cinsiyetine gore degerlendirilmistir.
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Tablo 1

Bilim Insani Cizim Kontrol Listesi

Dig goriiniis Calisma ortami Cinsiyet
Aragtirma sembolleri (bilimsel aletler, her tiirli
laboratuvar ekipmanlarr)

Laboratuvar onliigii

Bilgi sembolleri (baslica kitaplar, dosya dolaplari,

Gozlik blokluk, cebinde kalem vb.)
Sag, sakal, bryik, anormal uzun favoriler Teknoloji (televizyon, telefon, fiizeler, bilgisayar vb.)
Tanidik, bilindik bilim insan1 (efsanevi, Ilgili basliklar (formiiller, taksonomik siniflandirma,
kaliplasmis bilim insani) buldum sendromu) Kadm, erkek
Koken Tehlike isaretleri
Bilim insaninin yas1 (geng, orta yasli, yasli) Diisiince bulutu

Gizlilik belirtileri (isaretler veya uyarilar, 6zel, iceri
girilmez, ¢ok gizli vb.)

Bilim insaninin ¢aligma ortamu (i¢erde ya da disarida)

Resimden anlagilirlig1 zayif olan Bilim insan1 Cizim Kontrol Listesindeki maddeler i¢in ayn1 katilimeinin
goriigme sorularina verdikleri cevaplara bakilmistir. Miilakat sorularina katilimcilarin verdikleri cevaplarin
¢oziimlemelerinde tiimevarimet analiz teknigi kullanilmigtir. Bu teknik ile verileri agiklayict anahtar kavramlar
ortaya cikartilir (Strauss & Corbin, 1990). Bu teknikte birbiri ile iligkili oldugu diigiiniilen kavramlar ayni tema
altinda siniflandirilir. Aragtirmada bilim insaninin dig goriiniisii, caligma ortami ve cinsiyeti olmak {izere {i¢ tema
belirlenmistir. Ogrencilerin miilakat sorularina verdiklerine cevaplarin odagindaki anahtar kavramlar bu temalar
altinda siniflandirilarak arastirma bulgular1 tanimlanmis ve yorumlanmustir.

Bilim Insan1 Cizim Kontrol Listesindeki veriler, goriisme verileri ile desteklenerek, veri cesitlemesi
yoluna gidilmis ve arastirmanin i¢ gecerligi artirilmaya ¢alisilmistir. Verilerin analizine baglangicta birinci ve
ikinci yazar tarafindan ayri ayr baglanmistir. Ancak, resimlerin anlasilirligini artirmak igin gdriisme verilerine
ihtiya¢ duyulunca analizler her iki yazar tarafindan ortak bir karara varilarak tamamlanmistir. Diger taraftan
bulgular boliimiinde arastirmacilarin 6nyargilar ve goriisleri yerine 6grenci goriiglerine ait dogrudan alintilara yer
verilmistir. Katilimeilara ait veriler sunulurken her bir katilimei igin O1-O,4 seklinde kod isimler kullanilmustir.

Bulgular

Ogrenme giicliigii olan ilkokul dgrencilerinin Bir Bilim insan1 Ciz testinden aldiklar1 puanlar Tablo 2°de
sunulmugtur. Tablo 2’ye gore katilimcilarin testten 3-10 araliginda puan aldiklari, %50’sinin sekiz ve sekizin
iistiinde puan aldig1 diger yarisinin ise yedi ve yedinin altinda puan aldiklar1 belirlenmistir. Ogrencilerin tamami
bilim insanin1 beyaz kokenli olarak resmetmistir. Ogrenme giigliigii olan 6grencilerin 19’u bilim insanin1 énliiklii
olarak resmetmistir. Ayrica 19 6grenci bilim insanini1 goz1iikli olarak ¢izmistir. Katilimeilarin 20’si bilim insanini
bilimsel aletler veya laboratuvar ekipmanlari ile birlikte ¢izmistir. 13 dgrenci bilim insanini karmasik sag¢ sakal
veya favoriye sahip olarak ¢izmistir. Bilim insanini kapali bir mekanda ¢aligiyor olarak ¢izen d6grenci sayisi 18’dir.
Ayrica 16 6grenci bilim insanini orta yash veya yash olarak resmetmistir. Cinsiyet olarak bilim insanini erkek
olarak resmeden 6grenci sayisi 17°dir. Cizdigi resimde teknolojik objeye yer veren 6grenci sayisi 13°diir.
Cizimlerinde kitap, dosya, kalem gibi bilgi sembollerine yer veren 6grenci sayisi birdir. Cizimlerinde gizlilik
belirtileri ve diisiince bulutu ¢izen 6grenci sayis1 birdir. Iki 6grenci gizimlerinde formiillere yer vermistir. Bes
ogrenci ise bilindik bilim insan1 resmetmistir. Tehlike sembollerini resmeden 6grenci sayist yedidir.
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Tablo 2
Ogrenme Giicliigii Olan Ilkokul Ogrencilerinin Bir Bilim Insani Ciz Testinden Aldiklar: Toplam Puanlar
Ogrenciler Onliikk Gozliik Svaeg Laboratuyar serrflg‘tl)i)%lleri T?knoloji Formiil Cinsiyet Kaken .Tehlike. Distince Btl)lillrilr(illk Gi; li.hk. Cahsma Ellslallﬁi Toplam
yiiz aletleri (Kitap vb.) (Fiize, vb.) (rk)  isaretleri bulutu insan1 belirtileri  ortami yast puani

(0]} 1 0 0 1 0 0 0 1 1 0 0 1 0 0 1 6
0 0 0 1 1 0 0 0 0 1 0 0 0 0 1 0 4
03 1 1 1 1 0 1 0 1 1 0 0 1 0 1 1 10
O4 1 1 0 1 0 1 0 0 1 0 0 0 0 1 0 6
0s 1 1 0 1 0 0 0 0 1 0 0 0 0 1 0 5
Os 1 1 1 1 0 0 0 0 1 0 0 0 0 1 0 6
07 1 1 1 1 0 1 0 0 1 0 0 0 0 1 0 7
Os 1 1 1 1 0 1 0 1 1 0 0 0 0 1 0 8
O 1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 3
O 1 1 1 1 0 1 0 1 1 0 0 0 0 1 0 8
On 1 1 1 0 0 1 0 1 1 0 0 0 0 1 1 8
On 1 1 0 1 0 0 0 1 1 0 0 1 0 1 1 8
O 0 1 0 1 0 1 0 1 1 1 1 0 1 0 1 9
Ou 1 1 0 1 0 1 0 1 1 1 0 0 0 1 1 9
O1s 1 1 0 1 1 1 1 1 1 0 0 0 0 1 1 10
O6 1 1 1 1 0 1 1 1 1 0 0 0 0 1 1 10
O 1 1 1 1 0 0 0 1 1 0 0 0 0 0 1 7
O 1 1 0 1 0 1 0 1 1 0 0 1 0 1 1 9
O 0 0 1 1 0 1 0 1 1 1 0 0 0 0 1 7
020 1 1 0 1 0 1 0 1 1 0 0 1 0 1 1 9
02 1 1 1 1 0 0 0 1 1 1 0 0 0 1 1 9
O 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 4
023 0 1 1 1 0 0 0 0 1 1 0 0 0 1 1 7
024 1 1 0 0 0 0 0 1 1 1 0 0 0 1 1 7

Madde puan1 19 19 13 20 1 13 2 17 24 7 1 5 1 18 16 176
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Bilim insanimin Dis Gériiniisiine Ait Bulgular

Ogrenme giicliigii olan ilkokul égrencilerinin bilim insaninin dis gériiniisiine dair imajlarinin Bilim insan1
Cizim Kontrol Listesine gore frekanslar1 ve yiizdeleri Tablo 3’de sunulmustur. Katilimeilarin tamamina gore bilim
insanlar1 beyaz kokenlidir. Bilim insanini gozliiklii ve 6nliiklii olarak resmeden 6grencilerin orani %79.2°dir. Bilim
insanini karmasik sa¢ ve sakalli olarak ¢izen 6grencilerin orani %54.2 dir. Bes 6grenci bilindik bilim insani resmi
¢izmigtir. Bilim insanini yagh olarak resmeden 6grencilerin orani ise %66.6°dir. Bilim insaninin dis goriiniisiine
iligskin bulgular birlikte degerlendirildiginde arastirmaya katilan 6grenme giigliigii olan dgrencilerin gogunun bilim
insanmin dig goriinlisiine dair (bilindik bilim insant hari¢) geleneksel bilim insani algisina sahip olduklart
goriilmektedir.

Tablo 3
Bilim Insaninin Dig Goriiniigiine Iliskin Bulgular
Ozellikler f Yiizde (%)

Onliik 19 79.2
Gozlik 19 79.2
Karmagik sag, sakal 13 54.2
Bilindik bilim insani 5 20.8
Irk/koken 24 100
Yasl bilim insan1 16 66.6

Katilimer resimleri incelendiginde geleneksel ve geleneksel bilim insan1 imajindan uzaklasan algiya sahip
iki farkli 6grenci resmi asagida sunulmustur. Katilimcilarin, bilim insaninin dis goriiniisiine iligkin goriisleri ele
alinarak Sekil 1°deki veriler incelendiginde geleneksel bilim insani algisina sahip (O3) 6grenci ile yapilan
goriigmede “Bir bilim insani nasil gorliniir?”” sorusuna “Saglar1 karmagik ve dik olmali kafasinin ortasi kel olmali.
Einstein gibi. Buraya Einstein’1 ¢izecegim.” cevabimi vermistir. Ogrenci (03) “Bilim insanlar1 tibbi ¢alismalar
yaparken patlamalar olabilecegi icin gozliik, eldiven ve onliik kullanmalidir.” ifadelerini kullanmistir. Ogrenci
(03), kendisine yoneltilen “Bilim insanlarinin saglar hangi renk olabilir?”” sorusunu “Profesorler beyaz sagl olur.”
seklinde yamitlamustir. Geleneksel bilim insan1 imajindan uzaklasan algiya sahip 6grenci (O13) ile yapilan
goriismede “Bir bilim insan1 nasil goriiniir?” sorusuna “Bilim insanlar1 gozliik takarlar ve genellikle yash olurlar.
Bilim insanlar1 serbest ¢aligtiklari i¢in 6nliik giymezler. Burada kendi bilim insanimi ¢izdim.” cevabini vermistir.

Sekil 1
Dus Goriiniise Iliskin Geleneksel ve Geleneksel Bilim Insani Imajindan Uzaklagan Algiya Sahip Ogrenci Cizimleri

IS LTy g s =

Geleneksel bilim insam imajina sahip 6grenci ¢izimi (O3) Geleneksel bilim insan1 imajindan uzaklasan algiya sahip
dgrenci ¢izimi (O13)
Bilim insammin Calistigi Ortama Ait Bulgular
Ogrenme giigliigii olan ilkokul 6grencilerinin bilim insaninin galistig1 ortama iligkin imajlarinin Bilim
Insan1 Cizim Kontrol Listesine gore frekanslart ve yiizdeleri Tablo 4’te sunulmustur. Arastirmaya katilan

ogrencilerin %83.3’li ¢izimlerinde bilim insaninin ¢alistigi ortamdaki laboratuvar aletlerine yer vermistir.
Teknoloji sembolleri gizen ogrencilerin oran1 %54.2 iken tehlike isaretleri ¢izen 6grencilerin orani %29.2’dir.
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Birer 6grenci ise resimlerinde bilgi sembollerine, diisiince bulutuna ve gizlilik belirtilerine yer vermistir.
Resimlerinde formiile yer veren 6grenci sayisi iki iken, bilim insaninin ¢alisma ortamini kapali bir ortam olarak
resmeden Ogrencilerin oran1 ise %75’dir. Bilim insaninin c¢alistifi ortama iliskin bulgular birlikte
degerlendirildiginde arastirmaya katilan 6grenme giigliigii olan 6grencilerin ¢ogunun laboratuvar aletleri, teknoloji
sembolleri ve kapali ortama dair geleneksel bilim insan1 algisina sahip olduklari; bilgi sembolleri, formiil, tehlike
isaretleri, diisiince bulutu ve gizlilik belirtilerine dair gelencksel bilim insant algisindan uzaklastiklar
goriilmektedir.

Tablo 4
Bilim Insanimin Calistigr Ortama Iliskin Bulgular
Ozellikler f Yiizde (%)

Laboratuvar aletleri 20 83.3
Bilgi sembolleri 1 4.2
Teknoloji 13 54.2
Formiil 2 8.3
Tehlike isaretleri 7 29.2
Diistince bulutu 1 4.2
Gizlilik belirtileri 1 4.2
Kapali ortam 18 75.0

Katilimeilarin ¢izdigi resimler incelendiginde ¢aligma ortamina iliskin geleneksel ve geleneksel bilim
insan1 imajindan uzaklasan algiya sahip iki farkli 6grenci resmi asagida sunulmustur (Sekil 2). Geleneksel bilim
insan1 algisia sahip dgrenci (O15) ile yapilan goriisme esnasinda “Bilim insanlar1 kapali odada yani igeride
calisir.” cevabimi vermistir. Ogrenci (O15) kapali oday1 “Cok malzemeli bir oda igeride her sey var” seklinde
betimlemistir. Bilim insanlarinin ¢aligmalarimi “Bilim insanlari iksirleri birbirine karistirarak bir seyler liretmeye
calistyor. Koronaviriisteki as1 iiretimi gibi.” seklinde ifade etmistir (O15). Geleneksel bilim insan1 imajindan
uzaklasan algtya sahip 6grenci (09) ile yapilan goriisme esnasinda “Bilim insanlari okulda da galisabilir.” cevabini
vermistir. “Cizdigim resimde bilim insanlar1 okul bahg¢esinde bitkilerle ¢alisiyor. Yeni meyveler yetistiriyorlar.”
seklinde ifadeler kullanmistir (09).

Sekil 2

Calisma Ortamina Iliskin Geleneksel ve Geleneksel Bilim Insani Imajindan Uzaklasan Algiya Sahip Ogrenci
Cizimleri

7 cipnise o
Yardumnz HWWHM‘

Geleneksel bilim insam imajina sahip 6grenci ¢izimi (O15) Geleneksel bilim insan1 imajindan uzaklagan algiya sahip
6grenci ¢izimi (Oo)
Bilim insaninin Cinsiyetine ait Bulgular

Ogrenme giigliigii olan ilkokul &grencilerinin bilim insaninin cinsiyetine iliskin gizdikleri resimlerin
Bilim Insan1 Cizim Kontrol Listesine gére frekanslari ve yiizdeleri Tablo 5’te sunulmustur. Bilim insanini erkek
olarak cizen dgrenme giigliigli olan &grencilerin oram1 %70.8 iken, kadin olarak ¢izenlerin oram %29.2°dir.
Cinsiyete iligkin bulgular degerlendirildiginde arastirmaya katilan 6grenme giigliigii olan 6grencilerin gogunun
bilim insaninin cinsiyetine dair geleneksel bilim insani algisina sahip olduklar1 goriilmektedir.
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Tablo 5
Bilim Insaminin Cinsiyetine Iliskin Bulgular
Cinsiyet f Yiizde (%)
Kadm 7 29.2
Erkek 17 70.8

Katilimeilarin ¢izdigi resimler incelendiginde bilim insaninin cinsiyetine iligkin geleneksel ve geleneksel
bilim insan1 imajindan uzaklasan algiya sahip iki farkli 6grenci resmi asagida sunulmustur. Geleneksel bilim insan1
algisina sahip 6grenci (O11) ile yapilan goriismede “Neden bilim insaninin erkek olabilecegini diisiindiin?”
sorusuna dgrenci (O11) tarafindan “Ciinkii erkekler biitiin beyinlerini bilime kullanir.” cevab1 verilmistir. “Bilim
insanlar1 yeni arabalar, robotlar iiretir. Erkekler ¢ok iyidir bu yiizden erkekler bilim insan1 olur.” seklindeki
ifadeleri ile diisiincesini desteklemistir (O11). Katilimcilardan geleneksel bilim insan1 imajindan uzaklasan algiya
sahip dgrenci (05) ise “Bilim insan1 kadin m1 yoksa erkek mi olur?” sorusuna “Her ikisi de olabilir.” cevabin
vermigstir. “Neden bilim insanii kadin olarak ¢izdin?” sorusuna ise “Kadin ¢izmek istedim simdi.” ifadesini
kullanmistir (O5).

Sekil 3

Yardimaiz s fimdiden tegekicirier,

Osinie ez s .

Geleneksel bilim insan1 imajina sahip 6grenci ¢izimi (O11) Geleneksel bilim insani imajindan uzaklasan algiya sahip
ogrenci ¢izimi (Os)

Tartisma

Arastirma kapsaminda 6grenme giigliigii olan ilkokul 6grencilerinin bilim insan1 algilarini belirlemek igin
Bir Bilim Insan1 Ciz Testi kullanilmis, veriler Bilim Insan1 Cizim Kontrol Listesi ile ¢oziimlenmistir. Ayrica
verilerin anlagilirlifl ¢izim asamasinda yapilan miilakat verileri ile desteklenmistir. Katilimcilarin testten 3-10
araliginda puan aldiklari, katilimeilarin %50’sinin sekiz ve sekizin {istiinde puan aldig1 diger yarisinin ise yedi ve
yedinin altinda puan aldiklar1 belirlenmistir. Bu bulgular dogrultusunda arastirma kapsaminda ortaya ¢ikan ilk
sonug dgrenme giicliigii olan ilkokul 6grencilerinin bilim insan1 algilarinin gérece geleneksel oldugudur. Portekizli
ilkokul 6grencileri ile yapilan ¢aligmada dgrencilerin kliselesmis bilim insan1 imajina sahip olduklari ve bu imajin
smif diizeyine ve cinsiyete gore farklilastigi belirlenmistir (Ferreira & Valente, 2024). Katilimcilarin yaslari
arttik¢a bilim insanlarina yénelik basmakalip goriisleri artmistir (Bozzato vd., 2021; Leavy vd., 2023). flkokul
dgrencilerinin bilim insan1 imajlarinin ortaya ¢ikarildig1 diger bir ¢alismada Italyan 6grencilerinin geleneksel bilim
insan1 algisina sahip olduklari rapor edilmistir (Bozzato vd., 2021). Mevcut arastirmada 6grenme giigliigii olan
O0grencilerin yarisinin testten yedi ve yedinin altinda puan almasi geleneksel anlayistan uzaklagma egilimi
tasidiklar1 seklinde yorumlanabilir. Ozel gereksinimli &grenciler cogunlukla fen siniflarinda ihmal edilirler
(Librea-Carden, 2021). Yeni nesil fen standartlarinda (Next Generation Science Standards [NGSS]) tiim
ogrencilere fen bilimlerini 6grenme firsatlarinin sunulmasi gerektigi vurgulanir (NGSS Lead States, 2013). Ayrica
NRC (1996), 6zel gereksinimli bireylere de fen standartlarini yakalama imkani sunulmasini savunur. Bu
standartlar1 yakalamak i¢in 6grencilerin bilimsel gercekleri, kanunlar1 ve teorileri 6grenmelerinin yani sira, fen
biliminin dogast ile ilgili dogru anlayislara sahip olmalar1 da 6nemlidir (NRC, 2000). Bilimin dogasi ile ilgili dogru
anlayislara sahip olmanin 6n kosullarindan biri de bilimin 6znesi konumunda olan bilim insanina iliskin dogru bir
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imaja sahip olmaktir (Kaya vd., 2008). Mevcut arastirma sonucu, 6grenme giigliigii olan 6grencilerin bilim insan
algilarinin gorece geleneksel olmakla birlikte yapilacak etkinlikler ile cagdas bilim insani algilarina sahip olabilme
potansiyeli tasidiklarini ortaya koymustur.

Aragtirmada kullanilan Bir Bilim Insan1 Ciz Testi ile bilim insaninmn dis goriiniisiine, cinsiyetine ve
calisma ortamina gore katilimcilarin bilim insani algilari ortaya koyulmustur. Analizler detaylandirildiginda
aragtirma kapsaminda ortaya ¢ikan diger bir sonug¢ 6grenme gii¢liigii olan 6grencilerin gogunun bilim insaninin dig
goriinlisiine (Onliik, gozlik, karisik sa¢ ve sakal, koken ve yas) dair geleneksel bilim insani algisina sahip
olduklaridir. Ogrencilerin yaklagik %80’ine gére bilim insan1 gozliiklii ve onliikliidiir. Yaridan fazlasina gore ise
bilim insanmin karmasik sag ve sakallar1 vardir. Ugte ikisine gore ise yashdir. Ogrencilerin yaklasik beste biri
tanidik bir bilim insanini resmetmistir. Tamamina gore ise bilim insanlar tek bir kokendendir. Walls (2022) 1976-
2018 yillart arasinda yayimlanmis 28 bilim insani ¢iz testi konulu ¢aligmalar1 incelemistir. Sonuglar kdkenin Bir
Bilim Insani Ciz Testi arastirmalarinda 6nemli bir roliiniin oldugunu diger kokenden (Siyah, Latin, Yerli
Amerikalilar) bilim insanlarinin katilimcilar tarafindan orantisiz bir sekilde dislandigini ortaya koymustur. Ayvact
ve digerleri (2016), calismalarinda okul dncesi 6grencilerinin bilim insaninit 6nliik giyen ve gozliik takan kisiler
olarak ¢izdiklerini rapor etmislerdir. Leavy ve digerleri (2023), 194 ilkokul 6grencisi ile yaptiklart ¢aligsmalarinda
ogrencilerin ¢izimlerinde giiliimseyen ve 6nliiklii bilim insanlarimi tasvir ettiklerini rapor etmistir. Dickson ve
McMinn’in (2022) ilkokul 6grencileri ile yaptiklari ¢alismanin sonuglarina gore bilim insanlar1 onliikliidiir ve
katilimceilar geng bilim insanlarini ¢izme egilimindedirler.

Aragtirma kapsaminda ortaya ¢ikan diger bir sonug ise 6grenme giicliigii olan ilkokul dgrencilerinin
¢ogunun bilim insaninin ¢aligma ortamina iligkin bilgi sembolleri, formiil, tehlike igaretleri, diisiince bulutu ve
gizlilik belirtilerine dair imajlarinda geleneksel bilim insani algisindan uzak olmalarina ragmen laboratuvar
aletleri, teknoloji sembolleri ve kapali ortama dair imajlarinda geleneksel bilim insani algisina sahip olduklaridir.
Ogrenme giicliigii olan &grencilerin bilim insanmnin calistigi ortama dair imajlar1 detayli incelendiginde
ogrencilerin yaklasik %80’ine gore bilim insanlarmmm kapali bir ortamda calistifi ve calistiklari ortamda
laboratuvar ara¢ geregleri bulundugu imajma sahip olduklari goriilmektedir. Yaridan fazlasina gore bilim
insanlarmin calistiklar1 ortamda teknoloji sembolleri bulunmaktadir. Arastirmacilar Irlandali ilkokul
ogrencilerinin ¢izimlerinde siklikla kimya ekipmanlar1 kullanarak kapali alanda ¢alisan bilim insanlarini tasvir
ettiklerini rapor etmistir (Leavy vd., 2023). Dickson ve McMinn (2022), Birlesik Arap Emirlikleri’ndeki 234
ilkokul 6grencisinin bilim insan1 algisini belirledigi caligmasinda dgrencilerin bilim insanlarini laboratuvarda tek
basina calisan ve kimya deneyleri yapan bireyler olarak tasvir ettiklerini rapor etmislerdir. Ayrica ¢aligmada
ogrenci ¢izimlerinde 1980°lerde yiiriitiillen benzer galismalara gore teknoloji kullanimina daha az atif oldugu
belirtilmistir. Bozzato ve digerleri (2021) tarafindan yapilan ¢aligma sonuclarina gore ilkokul 6grencilerine ait
¢izimlerden bilim insanlarinin kapali ortamda tek basina ¢aligtiklar1 belirlenmistir.

Aragtirmada ortaya ¢ikan diger bir sonug ise dgrenme giigliigli olan 6grencilerin gogunun bilim insaninin
cinsiyetine dair geleneksel bilim insani1 algisina sahip olduklaridir. Arastirma sonuglarina gére 6grenme giigliigii
olan &grencilerin bilim insaninin cinsiyetine yonelik imajlarinda katilimeilarin %70.8’inde erkek bilim insam
algisinin daha gii¢lii oldugu belirlenmistir. Nuhoglu ve Afacan (2011) tarafindan tipik gelisim gosteren 4. 5. ve 6.
smif 6grencileri ile yapilan ¢aligmada katilimcilarin %60’ ma gore bilim insanlarinin erkek oldugu belirtilmistir.
Leavy ve digerleri (2023) tarafindan yapilan ¢alisma sonuglarinda da katilimcilar ¢ogunlukla erkek bilim insani
resmetmistir. Bardullas ve Leyva-Figueroa (2024), Meksikali 4-7. smif 6grencilerinin bilim insani imajlarini
aragtirdiklar1 ¢aligmalarina ait sonuglarin kliselesmis tasvirleri dogruladigi ancak kiz 6grencilerinin daha ¢ok kadin
bilim insan1 gizdikleri belirlenmistir. Dickson ve McMinn (2022), ¢alisgmasinda dgrencilerin kendi cinsiyetinden
geng bilim insanlarmi ¢izme egiliminde olduklarmni rapor etmislerdir. Italyan ilkokul 6grencileri ile yapilan ¢alisma
sonuglart katilimcilarin kendi cinsiyetinden bilim insani ¢izme egiliminde oldugunu ve erkeklerin daha fazla
basmakalip imajlara sahip oldugunu géstermistir (Bozzato vd., 2021). Universite dgrencilerinin istatistik¢i
algilarinin belirlendigi bir ¢alismada katilimcilarin istatistik¢ileri ve matematikgileri erkek ve beyaz olarak
algilama egilimlerinin fazla oldugu ve kadin &grencilerin istatistik¢ileri ve matematik¢ileri kadin olarak ¢izme
olasiliklarinin daha ytiksek oldugu rapor edilmistir (Taasoobshirazi vd., 2022).

Simirhiliklar ve Oneriler

Mevcut arastirmanin sonucu iki ilde dort farkli okulda 6grenim géren 6grenme giigliigii olan 24 6grenci
ile smirlt olup Tiirkiye’de resmi devlet kurumlarinda 6grenim goéren Ogrenme giicliigii olan tiim ilkokul
dgrencilerini temsil etmemektedir. Ogrenme giicliigii olan daha biiyiik 6rneklem gruplariyla gelecekte yapilacak
caligmalarla sonuglarin test edilmesi onerilmektedir. Ayrica geleneksel bilim insan1 imajindan 6grenme giigliigii
olan 6grencileri uzaklastirmak icin tipik gelisim gosteren 6grencilerin bilim insani1 algilarinda etkili oldugu rapor
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edilen medya ve TV gibi gorsel iletisim araglarindan faydalanilabilir, 6ykii ve Etkilesimli Kitap Okuma Programi
gibi aktiviteler diizenlenebilir ve bilim fuarlarina, miizelere, bilim kamplarma ve bilim senliklerine katilmalar1
tesvik edilebilir.

Ogrenme giigliigii olan 6grencilerin bilim insanmin cinsiyetine ve yasina yonelik imajlarinda erkek ve
yasl bilim insam algisinin giiglii oldugu sonucuna ulagilmistir. Ogrencilere farkli bilim insanlar1 Srnekleri
verilerek bu alg1 degistirilebilir. Ogrenciler cogunlukla bilim insani olarak Einstein’1 bilmektedir. Simif ortamina,
kadin ve gen¢ bilim insanlart davet edilerek &grencilerin bu imajlart kirilabilir. Sinclair ve digerleri (2023),
Teksas’ta okutulan fen bilimleri ders kitaplarinda bilim insanlarmin nasil tasvir edildigini Bilim Insam1 Cizim
Kontrol Listesi ile analiz etmislerdir. Sonuglar ders kitaplarindaki resimlerde bilim insanlarinin gen¢ ve hem i¢
hem de dis ortamda calistiklarini géstermistir. Ayrica resimlerde kadinlarin ve farkli kokenden bilim insanlarinin
yeterince temsil edilmedigi belirlenmistir. Bu durum farkli kékenden ve kadin bilim insanlarinin ve/veya bilim
insan1 olmak isteyenlerin bilim 6z-yeterliklerini ve bilim kimliklerini olumsuz etkilemektedir. Ogrenme giicliigii
olan 6grencileri geleneksel bilim insani algisindan uzaklastirmak i¢in fen bilimleri ders kitaplarinda geng ve kadin
bilim insanlar1 resimlerine yer verilebilir.

Ulkemiz ve diger iilkelerdeki 6zel dgrenme giiliigii olan ogrencilerin bilim insan1 algilarindaki
benzerlikler ve farkliliklar ortaya cikartilabilir. Mevcut arastirma sinirh sayida 6grenme giicliigii olan ilkokul
ogrencisi ile yiiriitiildiigiinden katilimeilarin bilim insan1 algilariin sinif diizeyine ve cinsiyete gore farklilasip
farklilagsmadig1 incelenmemistir. Bu durum arastirmanin sinirliligi olarak degerlendirilebilir. Gelecekte yapilacak
biiyiik katilimli ¢alismalarda 6zel 6grenme giigliigii olan 6grencilerin bilim insani algilarinin sinif diizeyi, cinsiyet
ve fen deneyimlerine gore farklilasip farklilasmadigr arastirilabilir.
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Abstract

Introduction: The science curriculum aims to raise science literate individuals. Science literate individuals are
expected to have an accurate understanding of the nature of science. Like students with typical development,
students with learning disabilities need to have the right image of scientists as the first step to develop the right
understanding of the nature of science. This study aims to reveal scientist perceptions of primary school students
with learning disabilities.

Method: For this purpose, the study was planned according to phenomenological design, one of the interactive
research designs of qualitative research methods. The study group consisted of 24 students with learning
disabilities studying in public primary schools in Kastamonu and Sakarya provinces. Draw-a-Scientist-Test
(DAST) was used as the data collection tool in the study. Additionally, a semi-structured interview form was
utilized to increase the understandability of the data. Data were analyzed using DAST-C and inductive analysis
techniques. The comprehensibility of the drawings of the students with learning disabilities was supported with
interview data.

Findings: The participants scored between 3 and 10 in the test. Students with learning disabilities had traditional
perceptions of scientists in terms of their appearance (lab coat, glasses, messy hair and beard, origin and age) and
gender. Additionally, as for the scientists’ work environment, it was found that they deviate from the traditional
scientist image (except for laboratory instruments, technology symbols and indoor environment).

Discussion: In order to reach the next generation science standards, it is important for students to have an accurate
understanding of the nature of science as well as learning scientific facts, laws and theories. One of the prerequisites
for having a correct understanding of the nature of science is to have a correct image of the scientist, the subject
of science. The study revealed that students with learning disabilities have the potential to have perceptions of
contemporary scientists through activities. It is recommended that teachers organize activities that will enable
students with learning disabilities to have a perception of contemporary scientists.

Keywords: The nature of science, perceptions of scientist, image of scientist, draw-a-scientist-test, learning
disabilities.
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Introduction

Science curriculum aims to raise science literate individuals (Ministry of National Education [MoNE],
2018). A science literate individual explores, questions, thinks critically and solves everyday life problems.
Additionally, science literate individuals are expected to develop attitudes towards loving science and technology
and taking scientists as role models. In the revised science curriculum within the scope of the Turkish Century
Education Model, scientists were emphasized, and the concept of scientist, basic characteristics of scientists,
unusual- characteristics, their studies and work environments were included in the curriculum (MoNE, 2024).

Contemporary science education reforms expect students not only to learn scientific facts, laws and
theories, but also to develop a contemporary understanding of science (Lederman & Lederman, 2004). A science
education that does not focus on the nature of science, one of the important components of science literacy, cannot
provide students with a contemporary science image (National Research Council [NRC], 2000). The prerequisite
for understanding the nature of science is to have the right scientist image (Kaya et al., 2008).

The first research on scientist image was conducted by Mead and Metraux (1957). Chambers' DAST,
developed in 1983, made a significant contribution to determining the perception of scientists (Urey et al., 2017).
Mead and Metraux (1957) reported that students perceived the scientist as wearing a white coat, working in a
laboratory, surrounded by test tubes, usually bearded and elderly. Over the years, it has been observed that this
perception has persisted in many studies (Beardslee & O’Dowd, 1961; Camci-Erdogan, 2013a; Rustemoglu, 2019;
Song & Kim, 1999).

It was seen that the studies on the perception of scientists in educational research literature focused on
two main objectives. The first aim was to reveal the participants' perception/image of scientists. The second aim
was the effect of intervention on the perception of scientists. For the first purpose, research was conducted with
participants from all age groups, from preprimary to postgraduate education (Angin & Ozenoglu, 2019; Cakmakci
et al., 2011; Eyceyurt-Tiirk & Tiiziin, 2017; Kaya et al., 2008; Ozel, 2012). A study by Ozel (2012) included 243
students studying in kindergarten and 3rd and 5th graders and investigated whether students' perceptions of
scientists differed according to grade. Results showed that 5th grade students had more stereotypical images of
scientists compared to kindergarten and 3rd grade students. Another study determined high school students' mental
images of a scientist through metaphors (Aktamis & Dénmez, 2016). The results showed that participants produced
88 different metaphors about the scientist. Detective, professor and invention metaphors were frequently preferred
by the participants. Fifty 9th graders participated in the study conducted to determine high school students'
perceptions of scientists (Eyceyurt-Tiirk & Tiiziin, 2017). The findings of the study showed that the participants
had a traditional scientist image. A total of 111 prospective teachers participated in the study to determine the
scientist perceptions of science education and preprimary education undergraduate program students (Angin &
Ozenoglu, 2019). It was reported that science teacher candidates perceived scientists as marginal-looking, working
in laboratory, experimenting and wearing lab coat while preprimary teacher candidates perceived scientists as
classical-looking, organized and using a study room. Another study was conducted with students studying science
education at the postgraduate level revealing the metaphorical perceptions of students towards the scientist (Demir
et al., 2023). It was found that the participants used the child metaphor for scientists and characterized scientists
as knowledge-producing individuals. In studies investigating the effect of intervention on scientist image,
researchers examined the effects of interventions such as stories (Esen et al., 2022), scientist visits (Karacam et
al., 2021), science festivals (Demircioglu, 2022), science camps (Leblebicioglu et al., 2021) and interactive book
reading program on participants' perceptions of scientists.

The above studies usually focused on perceptions of scientists by students with typical development.
Every individual should have the opportunity to become science literate, regardless of their age, gender, needs or
interest in science (NRC, 1996). It was thought that students with learning disabilities, the most common student
group among students with special needs (Cortiella & Horowitz 2014), should be raised as science literate as
possible. It was important to determine the scientist images of students with learning disabilities, such as students
with typical development (Ozkan, 2016). It was considered that it was important to have interventions that would
deviate them from this understanding if they had a traditional perception of scientists. The current study focused
on revealing the perceptions of scientists by primary school students with learning disabilities.

Students with Learning Disabilities and Perceptions of Scientist

Every student needs science to address everyday life problems. Science is an important component of the
learning process, and there is consensus among educators that all students should learn science at some stage of
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their education (European Commission, 2015). Science is one of the fundamental fields that can be taught to
students with special needs (Atwood & Oldham, 1985; Patton & Andre, 1989, as cited in Norman et al., 1998).

It was observed that many studies were conducted within the scope of science education for students with
special needs in the relevant literature. The focus of these studies was usually on students and sometimes on
teachers. The studies conducted with students investigated the effectiveness of some teaching methods, such as
direct instruction (Bay et al., 1992; Scruggs et al., 1985), discovery teaching, memory improvement strategies
(Bay et al., 1992; Scruggs et al., 1985), free work environments (Scruggs et al., 1985), traditional textbook-
centered teaching approach (Mastropieri et al., 1998; McCarthy, 2005), think before reading, think while reading,
and think after reading (TWA) strategy (Sanders et al., 2018), activity-oriented approach (McCarthy, 2005;
Mastropieri et al., 1998), cooperative learning (Thornton et al., 2015) and inquiry-oriented approach (McGrath &
Hughes, 2018; Scruggs & Mastropieri, 1995) on learning of science concepts, understanding of science texts,
remembering concepts, developing vocabulary, exhibiting certain behaviors, and acquiring certain skills and
science success by students with special needs.

The nature of science has a key place in science education research. Tosun (2024) reported that one of
the most preferred keywords in science education articles is the nature of science and that this field of activity has
the potential to be a core cluster. There exist various studies focusing on special education and science education
(McGrath & Hughes, 2018; Spector-Levy & Yifrach, 2019) but the number of studies focusing on the
understanding of the nature of science by students with special needs was limited. The limited number of studies
focused on gifted students among the students with special needs (Camci-Erdogan, 2013a, 2013b, 2018; Turgut et
al., 2017). Mulvey et al. (2016) investigated the experiences of special education teachers in teaching the nature
of science. Brigham et al. (2011) described strategies that support science learning of students with learning
disabilities in a review study and discussed the nature of science teaching in the study. Another study focused on
the understanding of the nature of science by 10 prospective special education teachers (Librea-Carden & Mulvey,
2023).

According to the MoNE’s formal education statistics, there were about 320 thousand
mainstreaming/inclusion students in Tiirkiye in the 2020-2021 academic year. Of these students, 549 were in
preprimary school, 114,991 were in primary school, 144,769 were in secondary school and 59,572 were in high
school (MoNE, 2021). Students with learning disabilities were the most common group of students among students
with special needs (Cortiella & Horowitz, 2014). An estimated 2.4 million students with learning disabilities
attended public schools in the United States (Corticlla & Horowitz, 2014). It was stated that due to deficiencies in
the diagnostic process in Tiirkiye, the number of students with learning disabilities who got officially diagnosed
was about 3% of all special education students (Melekoglu, 2017), and about 6% of mainstreaming/inclusion
students (MoNE, 2019, as cited in General Directorate of Special Education and Guidance Services, 2024). In
recent years, the number of students diagnosed with learning disabilities has increased with the increased
awareness of specific learning disabilities among families and teachers (General Directorate of Special Education
and Guidance Services, 2024). A learning disability is a complex disorder that occurs in the use of speaking,
listening, reading, writing, reasoning or mathematical abilities (Kavale et al., 2009). Students with learning
disabilities lag several standard points behind their peers in academic achievement because they had difficulty in
situations requiring cognitive performance such as reasoning and metacognitive thinking (Swanson, 2001).

Tosun (2022) conducted bibliometric and content analysis on 193 articles within the scope of science
education and special education scanned in the SSCI index. The results revealed that studies generally focused on
students with learning disabilities. The results of another study examining articles on science education and
inclusive education found that individuals with learning disabilities and cognitive needs were generally preferred
in studies (Comaru et al., 2021). Studies focusing on students with learning disabilities have investigated the effects
of a science experiment guide (Er-Nas et al., 2022), augmented reality applications (Turan & Atilla, 2021), a video
game-enhanced life science unit (Israel et al., 2016), and interactive online science units (Terrazas-Arellanes et al.,
2018) on achievement. Spector-Levy and Yifrach (2019) focused on the difficulties experienced by students with
learning disabilities in science class and investigated how willing and ready science teachers were to teach in
inclusive classrooms.

Another study conducted with 53 high school students with learning disabilities observed science and
special education teachers. The results showed that the presence of science teachers and special education teachers
together in the classroom was not effective in meeting the needs of students (Moin et al., 2008). Another study
was conducted with six secondary school students with learning disabilities, and inquiry-based instruction was
performed. The results revealed that most students had difficulty acquiring scientific process knowledge and
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students relied on peer support to facilitate their learning (McGrath & Hughes, 2018). Thornton et al. (2015)
investigated the impact of cooperative learning on the science performance of high school students with learning
disabilities. The results demonstrated that participants improved their performance on daily biology tests. Karaer
and Melekoglu (2020) examined studies involving intervention in teaching science to students with specific
learning disabilities and reported that intervention studies (experimental) were generally conducted in foreign
countries.

Unlike previous studies, the present study aimed to reveal the drawings of primary school students with
learning disabilities about scientists. These students were full-time mainstreaming/inclusion students who
continued their education in the same classroom environment with their typically developing peers in official
educational institutions of the MoNE. Primary school students were preferred because this is the period when the
scientist stereotype emerge most strongly (Miller et al., 2018). The study is important because it is one of the first
studies to contribute to literature by focusing on the perceptions of primary school students with learning
disabilities about scientists. It is important to examine the career perceptions of students with learning disabilities
as well as typically developing students. In recent years, the number of students choosing STEM fields has been
lower than expected (Reiss & Mujtaba, 2017, Sithole et al., 2017), and it is important to make these fields attractive.
From primary school onwards, students' perceptions about science affect their course (Goos et al., 2020) and career
decisions. Perceptions of scientists by students with learning disabilities may affect their career perceptions
towards science and their preferences/desires to pursue a career in science. It was stated that there was a negative
correlation between negative views towards scientists and the possibility of pursuing a career as a scientist or in a
science-based profession (Walls, 2022). The current study aimed to reveal the image of scientists in the minds of
primary school students with learning disabilities. Determining the scientist’s perceptions of students with learning
disabilities will contribute to revealing the relationship between scientists’ perceptions of students and careers
perceptions towards and career preferences in science through future studies. There are various factors that can
affect students' perceptions of scientists. Curriculum (Lederman, 2003) and textbooks (Farland-Smith, 2012) can
be listed among these factors. The results of the study will contribute to the awareness of science teachers and
curriculum experts to ensure that students with learning disabilities have a perception of contemporary scientists.
The study sought answers to following questions:

1.  What are the perceptions of primary school students with learning disabilities about the appearance of a
scientist?

2. What are the perceptions of primary school students with learning disabilities about the work environment
of a scientist?

3. What are the perceptions of primary school students with learning disabilities about the gender of a
scientist?

Method
Design of the Study

The research was planned according to phenomenological design, one of the interactive research designs
of qualitative research methods. Phenomenological studies reveal how participants make sense of a phenomenon
or their perceptions of the phenomenon (Fraenkel & Wallen, 2009).

Study Group

The research was conducted with primary school students with learning disabilities. The study group
consisted of 24 students with learning disabilities who were full-time inclusion/integration students studying in
primary schools in Kastamonu and Sakarya provinces. 33.3% of the participants were girls (8 students) and 66.7%
were boys (16 students). Four of the students were first grade students, seven were second grade students, eight
were third grade students and five were fourth grade students. Third grade students were taking science course for
one semester, while fourth-grade students were taking science course for three semesters. First and second grade
students had not taken science course previously. The participants did not have any co-occurring diseases other
than learning disabilities. After the 2023 Kahramanmaras earthquakes, the Higher Education Council decided to
complete the spring semester of the 2022-2023 academic year through distance education. For this reason,
purposive and convenient sampling techniques were utilized in the study and the practices were limited to students
with learning disabilities studying in four schools in these two provinces. The reason for selecting these provinces
was that the participants were close distance to the researchers. Participants were selected from easily accessible
individuals due to time and labor constraints. Participants were selected on a voluntary basis. All ethical standards
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were observed during the study. Necessary permissions were taken from the students' parents before the practice.
Schools in Kastamonu and Sakarya provinces were visited, and interviews were conducted with school
administrators and school counselors. A list of students with learning disabilities studying in relevant schools was
created. The necessary ethics committee and legal permission documents were sent to the parents through the
classroom counselors. The parental consent documents included the necessary explanations and a telephone
number through which they could contact the research team about the study. Necessary explanations about the
confidentiality of research and data were made to the parents who contacted the research team for the details of
the study.

Data Collection Tools

Draw-a-Scientist-Test (DAST) developed by Chambers (1983) was used as a data collection tool in the
study. The participants were asked to draw their perceptions of a scientist on paper, assuming that they were
visiting a scientist and considering the environment in which this scientist was located. They were also asked to
answer three questions on the back page of this worksheet. These questions were about the scientist” gender, the
environment he/she worked in, and what he/she was engaged in within that environment. In addition, a semi-
structured interview form was used to increase the clarity of the data from the Draw-a-Scientist-Test. This form
was developed by Islekler (2022), and the researchers evaluated the suitability of the form for the purpose of the
study and for the participant group in terms of its language, content and scope. The interview form encompassed
four questions. During the interviews, students were asked to provide information about the gender and appearance
of the scientist they drew. In addition, students were expected to verbally describe the environment in which the
scientist was located and what work he or she was performing in this environment. Note-taking technique was
used during the interviews. Participants were given the opportunity to verbally describe the perception of scientists
in their minds that they wanted to convey in the drawing during the interviews. Thus, it was aimed to get some
data that could not be revealed with the drawing. The interviews lasted about 5-10 minutes. The interviews were
conducted in the environment designated by the school administration. Sometimes this environment was an empty
classroom, sometimes the counselor's office. Interviews were conducted one-on-one with students by the first and
second authors. There was not a third person during the interview, only the researcher and the student. Interview
questions are presented below:

1.  What is the gender of the scientist in the picture you drew? Why did you draw the scientist as a female or
male?

2. Could you explain the appearance of the scientist you drew?

3. Could you explain in which environment (outdoor, indoor, room, school, laboratory etc.) the scientist in
your picture works?

4. Could you explain what the scientist in your picture is doing?

Student drawings and interviews were usually conducted at school dismissal time before students attended
support educational services in the support education room. Before implementation, the researchers met the
students, informed them about the study and emphasized that they should feel comfortable and safe.

Data Analysis

Data from drawings of students with learning disabilities were analyzed using Draw-a-Scientist-Test
Checklist (DAST-C) (Finson et al., 1995). The checklist is composed of 15 items. The presence of each item was
evaluated as 1 point and its absence as 0 points, and a score approaching 15 was interpreted as the participants
having a traditional scientist’s image. DAST-C is presented in Table 1. Accordingly, the drawings of students with
learning disabilities regarding their perceptions of scientists were evaluated according to the scientist's appearance,
work environment and gender.
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Table 1
Scientist Drawing Checklist
Appearance Work environment Gender
Lab coat Research symbols (scientific instruments, laboratory equipment)

Information symbols (main books, file cabinets, Notepad, pen in

Glasses the pocket etc.)

Hair, beard, moustache, abnormally long Technology (television, telephone, missile, computer etc.)

sideburns
L L Relevant topics (formulas, taxonomic classification, eureka Female,
Famous scientist (legendary scientist)
effect) male
Origin (race) Hazard signs

Scientist’s age (young, middle-aged, old) ~ Thought bubble

Signs of confidentiality (signs or warnings, private, no entry, top
secret etc.)

The scientist's work environment (indoors or outdoors)

For DAST-C items with poor understandability from the picture, the same participant's answers to the
interview questions were examined. Inductive analysis technique was used for the analysis of the participant's
answers to the interview questions. This technique reveals key concepts that explain the data (Strauss & Corbin,
1990). Concepts considered to be related to each other are classified under the same theme in this technique. Three
themes were determined in the study: the scientist's appearance, work environment and gender. The key concepts
derived from students' answers to the interview questions were classified under these themes, and the findings
were defined and interpreted.

The data in DAST-C were supported with interview data, thus increasing the internal validity of the study
through data diversification. Data analysis was initially started separately by the first and second author. However,
when interview data were needed to improve the understandability of the images, analyses were completed by
both authors together. On the other hand, direct quotes from students were included in the findings section instead
of presenting the prejudices and opinions of researchers. Participant data were presented using code names for
each participant such as P1-P24.

Findings

The DAST scores of primary school students with learning disabilities are presented in Table 2.
According to Table 2, it was determined that the participants scored between 3 and 10 in the test, 50% of them
scored eight or above, and the other half scored seven or below. All students pictured the scientist having white
origin. Nineteen of the students with learning disabilities drew the scientist wearing a lab coat. Additionally, 19
students drew scientists wearing glasses. Twenty participants drew scientists with scientific instruments or
laboratory equipment. Thirteen students drew scientists with messy hair, beard or sideburns. Eighteen students
drew scientists working in an indoor environment. Additionally, 16 students depicted the scientist as middle-aged
or old. Seventeen students drew the scientist as a male. Thirteen students included a technological object in their
drawings. One student included information symbols such as books, files and pens in his/her drawings. The number
of students who drew confidentiality signs and thought bubbles in their drawings was one. Two students included
formulas in their drawings. Five students drew a well-known scientist. Seven students drew hazard signs.
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Table 2
The Total Scores of Primary School Students with Learning Disabilities from the Draw a Scientist Test

Students Lab Glasses I;Igg Laboratory Ins}?fnrréffsn Tgﬁgﬁ igy Formula Gender Origin ngard Thought glf)lvl; Conﬁc}entiality Work Scientist’s Total
coat face instruments (Book, etc.) ctc.) (race)  signs  bubble scientist signs environment age score

Pi 1 0 0 1 0 0 0 1 1 0 0 1 0 0 1 6

) 0 0 1 1 0 0 0 0 1 0 0 0 0 1 0 4

Ps 1 1 1 1 0 1 0 1 1 0 0 1 0 1 1 10

P4 1 1 0 1 0 1 0 0 1 0 0 0 0 1 0 6

Ps 1 1 0 1 0 0 0 0 1 0 0 0 0 1 0 5

Ps 1 1 1 1 0 0 0 0 1 0 0 0 0 1 0 6

P7 1 1 1 1 0 1 0 0 1 0 0 0 0 1 0 7

Ps 1 1 1 1 0 1 0 1 1 0 0 0 0 1 0 8

Py 1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 3

Pio 1 1 1 1 0 1 0 1 1 0 0 0 0 1 0 8

Pu 1 1 1 0 0 1 0 1 1 0 0 0 0 1 1 8

P12 1 1 0 1 0 0 0 1 1 0 0 1 0 1 1 8

Pi3 0 1 0 1 0 1 0 1 1 1 1 0 1 0 1 9

Pis 1 1 0 1 0 1 0 1 1 1 0 0 0 1 1 9

Pis 1 1 0 1 1 1 1 1 1 0 0 0 0 1 1 10

Pis 1 1 1 1 0 1 1 1 1 0 0 0 0 1 1 10

P17 1 1 1 1 0 0 0 1 1 0 0 0 0 0 1 7

Pis 1 1 0 1 0 1 0 1 1 0 0 1 0 1 1 9

P19 0 0 1 1 0 1 0 1 1 1 0 0 0 0 1 7

P20 1 1 0 1 0 1 0 1 1 0 0 1 0 1 1 9

P21 1 1 1 1 0 0 0 1 1 1 0 0 0 1 1 9

P2 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 4

P23 0 1 1 1 0 0 0 0 1 1 0 0 0 1 1 7

P4 1 1 0 0 0 0 0 1 1 1 0 0 0 1 1 7
Item score 19 19 13 20 1 13 2 17 24 7 1 5 1 18 16 176
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Findings Related to Scientist’s Appearance

The frequencies and percentages of images by primary school students with learning disabilities about
scientist’s appearance according to DAST-C are presented in Table 3. According to all participants, scientists had
white origin. The percentage of students who pictured the scientist with glasses and a lab coat was 79.2%.
According to 54.2% of the students, scientists had messy hair and beards. Five students drew a picture of a well-
known scientist. The percentage of students who depicted the scientist as old was 66.6%. When the findings related
to the appearance of the scientist were evaluated together, it was seen that most of the students with learning
disabilities had a traditional scientist image (except for the well-known scientist).

Table 3
Findings Related to Scientist’s Appearance
Features f Percentage (%)

Lab coat 19 79.2
Glasses 19 79.2
Messy hair and beard 13 54.2
Famous scientist 5 20.8
Origin/race 24 100
Oold 16 66.6

Two different student drawings with perceptions of traditional and non-traditional scientist image are
presented below. P3 (student with traditional scientist image) answered the question of "How does a scientist look
like?" as "His hair should be messy and straight, and the middle of his head should be bald. Like Einstein. I will
draw Einstein here". According to P3, “scientists should have goggles, gloves and lab coats when conducting
medical studies as explosions can occur”. The student (P3) answered the question of "What color can scientists’
hair be?" as "Professors have white hair". P13 (student who deviates from traditional scientist image) answered
the question of "How does a scientist look like?" as “Scientists wear glasses and are usually old. Scientists do not
wear lab coats because they work freely. I drew my own scientist here.”

Figure 1

Student Drawings with Traditional and Non-Traditional Perceptions of Scientists' Appearance

TSMTE LT e s s

Student drawing with traditional scientist image (P3) Student drawing with a perception that deviates from the
traditional scientist image (P13)

Findings Related to Scientist’s Work Environment

The frequencies and percentages of images by primary school students with learning disabilities about
scientist’s work environment according to DAST-C are presented in Table 4. 83.3% of the students included
laboratory instruments in the scientist's work environment in their drawings. The percentage of students who drew
technology symbols was 54.2%, while the percentage of students who drew hazard signs was 29.2%. One student
each included information symbols, thought bubbles and signs of confidentiality in their drawings. Two students
included the formula in their drawings. 75% of the students depicted the scientist's work environment as indoor
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environment. When the findings related to scientist’s work environment were evaluated together, it was seen that
most of the students with learning disabilities had a traditional scientist image related to laboratory instruments,
technology symbols and indoor environment. Additionally, it was found that students with learning disabilities
deviate from traditional scientist image related to information symbols, formula, hazard signs, thought bubbles
and confidentiality signs.

Table 4
Findings Related to Scientist’s Work Environment
Features f Percentage (%)

Laboratory instruments 20 83.3
Information symbols 1 4.2
Technology 13 54.2
Formula 2 8.3
Hazard signs 7 29.2
Thought bubble 1 4.2
Confidentiality signs 1 4.2
Indoor environment 18 75.0

Two different student drawings with perceptions of traditional and non-traditional scientist image related
to work environment are presented below (Figure 2). The student with a traditional scientist image (P15) answered
the interview question as “Scientists work in closed rooms, that is, indoors”. He/she (P15) described the closed
room as “a room having various equipment, a room with everything inside”. He/she (P15) described scientist’s
work as "scientists are trying to produce something by mixing potions together. Like the development of a vaccine
for coronavirus”. The student who deviated from a traditional scientist image (P9) answered the interview question
as “Scientists may work in school. In the picture I drew, scientists are working with plants in the school garden.
They are growing new fruits”.

Figure 2
Student Drawings with Traditional and Non-Traditional Perceptions of Scientists' Work Environment
ST

Student drawing with traditional scientist image (P1s) Student drawing with a perception that deviates from the
traditional scientist image (P9)

Findings Related to Scientist’s Gender

The frequencies and percentages of images by primary school students with learning disabilities about
scientist’s gender according to DAST-C are presented in Table 5. The percentage of students with learning
disabilities who drew a scientist as a male was 70.8%, while the percentage of those who drew as a female was
29.2%. When the findings related to scientist’s gender were evaluated together, it was seen that most of the students
with learning disabilities had a traditional scientist image.
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Table 5
Findings Related to Scientist’s Gender
Gender f Percentage (%)
Female 7 29.2
Male 17 70.8

Two different student drawings with perceptions of traditional and non-traditional scientist image related
to gender are presented below (Figure 3). Student with traditional scientist image (P11) answered the question of
"Why did you think the scientist should be a male?" as “Because male use their whole brains for science. Scientists
create new cars, robots. Males are very good, that's why men become scientists”. Student who deviates from
traditional scientist image (P5) answered the question of "Should a scientist be a male or a female?" as “It could
be both”. The student (P5) answered the question of "Why did you draw the scientist as a female?" as "I wanted
to draw a female now”.

Figure 3

Student Drawings with Traditional and Non-Traditional Perceptions of Scientists' Gender
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Student drawing with traditional scientist image (P11) Student drawing with a perception that deviates from the
traditional scientist image (Ps)

Discussion

The researchers used DAST to determine the scientist images of primary school students with learning
disabilities. The data were analyzed utilizing DAST-C. Additionally, the understandability of the data was
supported with the data obtained from interviews conducted during the drawing phase. It was found that the
participants scored between 3 and 10 on the test, 50% of them scored eight or above, and the other half scored
seven or below. The first result of the study was that primary school students with learning disabilities had
relatively traditional scientist image. It was stated that Portuguese primary school students have a stereotypical
scientist image and that this image differs according to grade level and gender (Ferreira & Valente, 2024). As the
participants' ages increased, their stereotypical views of scientists increased (Bozzato et al., 2021; Leavy et al.,
2023). Another study investigating primary school students' images of scientists reported that Italian students had
traditional scientist perception (Bozzato et al., 2021). The fact that half of the students with learning disabilities
scored seven or below on the test may be interpreted as their tendency to move away from the traditional
understanding. Students with special needs are often neglected in science classrooms (Librea-Carden, 2021). The
next generation of science standards (NGSS) emphasize the need to provide all students with opportunities to learn
science (NGSS Lead States, 2013). Additionally, NRC (1996) advocates that individuals with special needs be
provided with the opportunity to meet science standards. To meet these standards, it is important that students
learn scientific facts, laws and theories as well as have accurate understandings of the nature of science (NRC,
2000). One of the prerequisites for a correct understanding of the nature of science is to have a correct image of
the scientist, the subject of science (Kaya et al., 2008). The results of the current study revealed that students with
learning disabilities have the potential to have contemporary scientist perceptions through activities although their
scientist’s image is relatively traditional.
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The study revealed the participants' scientist image in terms of scientist's appearance, gender and work
environment with DAST. Another result of the study was that most of the students with learning disabilities had a
traditional perception related to scientist's appearance (lab coat, glasses, messy hair and beard, origin and age).
According to approximately 80% of the students, the scientist was wearing glasses and a lab coat. According to
more than half, the scientist had messy hair and beards. According to two-thirds, he/she was old. About one-fifth
of the students drew a famous scientist. According to all participants, scientists had white origin. Walls (2022)
reviewed 28 DAST studies published between 1976 and 2018. The results revealed that origin plays an important
role in DAST research, and that scientists from other ethnicities (blacks, Latinos, Native Americans) were
disproportionately excluded from participants' drawings. A study by Ayvaci et al. (2016) reported that preprimary
students drew scientists wearing lab coats and glasses. A study by Leavy et al. (2023) with 194 primary school
students reported that students’ drawings depicted smiling, scientists with a lab-coat. Dickson and McMinn’s
(2022) study reported that primary school students tended to draw scientists as young and with lab coats.

Another result of the study was that most of the students with learning disabilities had a perception that
deviates from the traditional scientist image related to information symbols, formula, hazard signs, thought bubble,
and confidentiality signs while they had a traditional scientist’s image related to laboratory instruments, technology
symbols and indoor environments. According to approximately 80% of the students, scientists worked in an indoor
environment and there were laboratory instruments in the environment where they worked. According to more
than half of them, there were technology symbols in the environment where scientists worked. Researchers
reported that Irish primary school students' drawings often depicted scientists working indoors using chemistry
equipment (Leavy et al., 2023). Dickson and McMinn (2022) determined scientist images of 234 primary school
students in the United Arab Emirates and reported that students depicted scientists as individuals who work alone
in the laboratory and conduct chemistry experiments. Also, it was stated in the study that there were fewer
references to the use of technology in student drawings compared to similar studies in the 1980s. Bozzato et al.
(2021) determined from the drawings of primary school students that scientist worked alone in an indoor
environment.

Another result of the study was that most of the students with learning disabilities had a traditional
perception related to scientist's gender. According to the results of the study, 70.8% of the participants had a
stronger perception of male scientists. The study conducted by Nuhoglu and Afacan (2011) with 4th, 5th and 6th
graders with typical development found that according to 60% of the participants, scientists are male. Results from
Leavy et al.’s (2023) study revealed that participants generally pictured scientists as male. Bardullas and Leyva-
Figueroa (2024) studied Mexican 4th, 7th graders’ images of scientists, and the results confirmed stereotypical
images but revealed that female students drew more female scientists. Dickson and McMinn (2022) reported that
students tended to draw young scientists of their own gender. Results of a study with Italian primary school
students showed that participants tended to draw scientists of the same gender, with males having more
stereotypical images (Bozzato et al., 2021). Another study determined university students' perceptions of
statisticians and reported that participants perceived statisticians and mathematicians as male and white, and female
students drew statisticians and mathematicians as female (Taasoobshirazi et al., 2022).

Limitations and Recommendations

The results of the study were limited to 24 students with learning disabilities studying in four different
schools in two provinces and were not representative of all primary school students with learning disabilities
enrolled in official public institutions in Tiirkiye. It is recommended that the results be tested in future studies with
larger samples of students with learning disabilities. To shift the traditional scientist image of students with
learning disabilities; visual communication tools such as media and TV can be used, activities such as story and
interactive book reading program can be organized, and participation in science fairs, museums, science camps
and science festivals can be encouraged.

It was concluded that the perception of male and older scientists is strong in the images of students with
learning disabilities in terms of the gender and age of the scientist. This perception may be changed by providing
examples from different scientists. Students typically knew Einstein as a scientist. This image of students might
be broken by inviting female and young scientists into the classroom. Sinclair et al. (2023) analyzed how scientists
were depicted in science textbooks taught in Texas using DAST-C. The results showed that the scientists in the
textbook pictures were young and worked in both indoor and outdoor environments. Additionally, it was
determined that female and scientists from different origin were not adequately represented in the pictures. This
situation affects the scientific self-efficacy and scientific identity of female and scientists from different origin
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adversely (or those who want to become scientists). In order to shift traditional perceptions of students with
learning disabilities, pictures of young and female scientists may can included in science textbooks.

Similarities and differences in the perceptions of scientists of students with special learning disabilities in
Tiirkiye and other countries may be revealed. Since the current study was conducted with a limited number of
primary school students with learning disabilities, it did not deep dive into whether the participants' perceptions of
scientists differed according to grade and gender. This situation may be considered a limitation of the study. Future
studies with larger participants may investigate whether students with specific learning disabilities' perceptions of
scientists differ according to their grade, gender and science experience.

Acikgoz et al. 2025, 26(4)



INVESTIGATION OF SCIENTIST PERCEPTIONS OF PRIMARY SCHOOL STUDENTS WITH LEARNING DISABILITIES 501

References

Aktamis, H., & Donmez, G. (2016). Ortaokul 6grencilerinin fen bilimleri dersine, bilime, fen bilimleri 6gretmenine
ve bilim insanina yonelik metaforik algilar1 [Metaphoric perceptions of students’ towards science course,
science, science teacher and scientist]. Ondokuz Mayis Universitesi Egitim Fakiiltesi Dergisi, 35(1), 7-
30. https://doi.org/10.7822/omuefd.35.1.2

Angmn, D. E., & Ozenoglu, H. (2019). Ogretmen adaylarinin bilim insanima iliskin algilar1 [Perceptions of
prospective teachers toward scientist]. Igdir Universitesi Sosyal Bilimler Dergisi, 18, 255-276.
https://dergipark.org.tr/tr/pub/igdirsosbilder/is sue/66824/1045150

Atwood, R. K., & Oldham, B. R. (1985). Teachers’ perceptions of mainstreaming in an inquiry oriented elementary
science program. Science Education, 69(5), 619-624. https://doi.org/10.1002/sce.3730690504

Ayvaci, H. S., Atik, A., & Urey, M. (2016). Okul &ncesi 6grencilerinin bilim insani kavramina y6nelik algilari
[The perceptions of preschool children on the concept of scientist]. Bartin Universitesi Egitim Fakiiltesi
Dergisi, 5(3), 669-689. https://doi.org/10.14686/buefad.v5i3.5000193186

Bardullas, U., & Leyva-Figueroa, E. (2024). Unveiling stereotypes: A study on science perceptions among children
in northwest Mexico. Research in Science Education, 54, 1199-1215 https://doi.org/10.1007/s11165-024-
10175-4

Bozzato, P., Fabris, M. A., & Longobardi, C. (2021). Gender, stereotypes and grade level in the draw-a-scientist
test in Italian school children. International Journal of Science Education, 43(16), 2640-2662.
https://doi.org/10.1080/09500693.2021.1982062

Bay, M., Staver, J. R., Bryan, T., & Hale, J. B. (1992). Science instruction for the mildly handicapped: Direct
instruction versus discovery teaching. Journal of Research in Science Teaching, 29(6), 555-570.
https://doi.org/10.1002/tea.3660290605

Beardslee, D. C., & O’Dowd D. D. (1961). The college-student image of the scientists. Science, 133(3457), 997-
1001. https://doi.org/10.1126/science.133.3457.99

Brigham, F. J., Scruggs, T. E., & Mastropieri, M. A. (2011). Science education and students with learning
disabilities. Learning Disabilities Research & Practice, 26(4), 223-232. https://doi.org/10.1111/j.1540-
5826.2011.00343.x

Cakmakect, G., Tosun, O., Turgut, S., Orenler, S., Sengul, K., & Top, G. (2011). Promoting an inclusive image of
scientists among students: Towards research evidence-based practice. International Journal of Science
and Mathematics Education, 9, 627-655. https:/doi.org/10.1007/s10763-010-9217-4

Camci-Erdogan, S. (2013a). Ustiin zekali ve yetenekli ogrencilerin bilim insanlarina yonelik algilari [Gifted and
talented students’ images of scientists]. Tiirk Ustin Zeka ve Egitim Dergisi, 3(1), 13-37.
https://www.researchgate.net/publication/264985625

Camci-Erdogan, S. (2013b). Ustiin zekali kizlarin bilime ydnelik tutumlar1 ve bilim insani1 imajlar1 [Gifted girls’
attitudes toward science and their images of scientists]. Hasan Ali Yiicel Egitim Fakiiltesi Dergisi, 10(1),
125-142. https://dergipark.org.tr/tr/pub/iuhayefd/issue/8798/109968

Camci-Erdogan, S. (2018). Bilim insanlarina yonelik imajlar: Ustiin yetenekli dgrenciler ile iistiin zekalilar
Ogretmenligi adaylarinin karsilagtirilmasi [Images of scientist: Comparative study of gifted students and
pre-service  teachers of gifted students]. Milli  Egitim, 47(0zel say1), 247-268.
https://dergipark.org.tr/tr/pub/milliegitim/issue/40518/480960

Chambers, D. W. (1983). Stereotypic images of the scientist: The draw- a scientist test. Science Education, 67(2),
255-265. https://doi.org/10.1002/sce.3730670213

Comaru, M. W, Lopes, R. M., Braga, L. A. M., Mota, F. B., & Galvao, C. (2021). A bibliometric and descriptive
analysis of inclusive education in science education. Studies in Science Education, 57(2), 241-264.
https://doi.org/10.1080/03057267.2021.1897930

Cortiella, C., & Horowitz, S. H. (2014). The state of learning disabilities: Facts, trends and emerging issues.
National Center for Learning Disabilities.
https://www.advocacyinstitute.org/resources/2014StateofL.D.pdf

Acgikgoz et al. 2025, 26(4)


https://doi.org/10.7822/omuefd.35.1.2
https://dergipark.org.tr/tr/pub/igdirsosbilder/is%20sue/66824/1045150
https://doi.org/10.1002/sce.3730690504
https://doi.org/10.14686/buefad.v5i3.5000193186
https://doi.org/10.1007/s11165-024-10175-4
https://doi.org/10.1007/s11165-024-10175-4
https://doi.org/10.1080/09500693.2021.1982062
https://doi.org/10.1002/tea.3660290605
https://doi.org/10.1126/science.133.3457.99
https://doi.org/10.1111/j.1540-5826.2011.00343.x
https://doi.org/10.1111/j.1540-5826.2011.00343.x
https://doi.org/10.1007/s10763-010-9217-4
https://www.researchgate.net/publication/264985625
https://dergipark.org.tr/tr/pub/iuhayefd/issue/8798/109968
https://dergipark.org.tr/tr/pub/milliegitim/issue/40518/480960
https://doi.org/10.1002/sce.3730670213
https://doi.org/10.1080/03057267.2021.1897930
https://www.advocacyinstitute.org/resources/2014StateofLD.pdf

INVESTIGATION OF SCIENTIST PERCEPTIONS OF PRIMARY SCHOOL STUDENTS WITH LEARNING DISABILITIES 502

Demir, N., Gokee, Z., Gokce, H., & Kizilay, E. (2023). Fen egitimi alanindaki lisansiistii 6grencilerinin bilim ve
bilim insant kavramlarma iliskin metaforik algilar1 [Graduate students in science education’s
metaphorical perceptions of the concepts of science and scientist]. Van Yiiziincii Y1l Universitesi Egitim
Fakiiltesi Dergisi, 20(1), 108-125. https://doi.org/10.33711/yyuefd.1092820

Demircioglu, T. (2022). Bir bilim senligine katilan ortaokul dgrencilerinin bilim insanlarina yonelik algilar1 ve
bilim senliginin farkli grup katilimeilara gére degerlendirilmesi [Perceptions of middle school students
participated in a science festival towards scientist and the evaluation of the science festival according to
different groups of participants]. Sivas Cumhuriyet University Educational Sciences Institute Journal,
1(2), 186-197. https://dergipark.org.tr/tr/pub/cebed/issue/73073/1175894

Dickson, M., & McMinn, M. (2022). Children’s perceptions of scientists and their work: The “Draw a Scientist”
test in the United Arab Emirates. Public Understanding of Science, 31(8), 1079-1094.
https://doi.org/10.1177/09636625221096

Er-Nas, S., ipek-Akbulut, H., Calik, M., & Emir, M. . (2022). Facilitating conceptual growth of the mainstreamed
students with learning disabilities via a science experimental guidebook: A case of physical events.
International Journal of Science and Mathematics Education, 20, 45-67. https://doi.org/10.1007/s10763-
020-10140-3

Esen, S., Tirkyilmaz, S., & Alkis-Kiigiikaydin, M. (2022). Dijital dykiileme yontemiyle hazirlanan bilim insan
biyografilerinin ilkokul 6grencilerinin bilim insani imajina etkisi [Examining the effect of scientist
biographies prepared by digital storytelling on primary school students’ images of the scientist].
Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 55, 155-179. https://doi.org/10.9779/pauefd.1003461

European Commission. (2015). Science education for responsible citizenship. Report to the European Commission
of the Expert Group on Science Education. Publications Office of the European Union.

https://commission.europa.eu/research-and-innovation_en

Eyceyurt-Tiirk, G., & Tiiziin, U. N. (2017). Lise 6grencilerinin bilim insan1 imajlar1 ve bilimin dogasi mitleri [High
school students’ scientist images and their nature of science myths]. Ahi Evran Universitesi Kirsehir
Egitim Fakiiltesi Dergisi, 18(2), 19-36. https://dergipark.org.tr/tr/pub/kefad/issue/59416/853265

Farland-Smith, D. (2012). Development and feld test of the modifed draw-a-scientist test and the
draw-a-scientist rubric. School Science and Mathematics, 112(2), 109-113.
https://doi.org/10.1111/j.1949-8594.2011.00124.x

Ferreira, C., & Valente, B. (2024). Stereotypes and views of science among elementary students: Gender and grade
differences. International Journal of Education in Mathematics, Science and Technology, 12(1), 68-84.
https://doi.org/10.46328/ijemst.3058

Finson, K. D., Beaver, J. B., & Cramond, B. L. (1995). Development and field test of a checklist for the draw-a-
scientist test. School Science and Mathematics, 95(4), 195-205. https://doi.org/10.1111/].1949-
8594.1995.tb15762.x

Fraenkel, J. R., & Wallen, N. E. (2009). How to design and evaluate research in education (7th ed.). McGraw-
Hill.

Goos, M., Ryan, V., Lane, C., Leahy, K., Walsh, G., O’Connell, T., O’Donoghue, J., & Nizar, A.
(2020). Review of literature to identify a set of effective interventions for addressing gender
balance in STEM in early years, primary and post-primary education settings. Department of
Education. https://www.education.ie/en/Publications/Education-Reports/review-of-literatureto-identify-
a-set-of-effective-interventions-for-addressing-gender-balance-in-stem.pdf

Israel, M., Wang, S., & Marino, M. T. (2016). A multilevel analysis of diverse learners playing life science video
games: Interactions between game content, learning disability status, reading proficiency and gender.
Journal of Research in Science Teaching, 53(2), 324-345. https://doi.org/10.1002/tea.21273

Islekler, B. (2022). Etkilesimli kitap okuma programimn ilkokul ikinci sinif 6grencilerinin bilim insant imajlarina
etkisi [The effect of the interactive book reading program on primary school second-grade students’
images of scientist] (Tez Numarasi: 765480) [Yiiksek lisans tezi, Tokat Gaziosmanpasa Universitesi].
Yiiksekogretim Kurulu Ulusal Tez Merkezi.

Acgikgoz et al. 2025, 26(4)


https://doi.org/10.33711/yyuefd.1092820
https://dergipark.org.tr/tr/pub/cebed/issue/73073/1175894
https://doi.org/10.1177/09636625221096
https://doi.org/10.1007/s10763-020-10140-3
https://doi.org/10.1007/s10763-020-10140-3
https://doi.org/10.9779/pauefd.1003461
https://commission.europa.eu/research-and-innovation_en
https://dergipark.org.tr/tr/pub/kefad/issue/59416/853265
https://doi.org/10.1111/j.1949-8594.2011.00124.x
https://doi.org/10.46328/ijemst.3058
https://doi.org/10.1111/j.1949-8594.1995.tb15762.x
https://doi.org/10.1111/j.1949-8594.1995.tb15762.x
https://www.education.ie/en/Publications/Education-Reports/review-of-literatureto-identify-a-set-of-effective-interventions-for-addressing-gender-balance-in-stem.pdf
https://www.education.ie/en/Publications/Education-Reports/review-of-literatureto-identify-a-set-of-effective-interventions-for-addressing-gender-balance-in-stem.pdf
https://doi.org/10.1002/tea.21273

INVESTIGATION OF SCIENTIST PERCEPTIONS OF PRIMARY SCHOOL STUDENTS WITH LEARNING DISABILITIES 503

Karacam, S., Bilir, V., & Danisman, S. (2021). The effect of the visiting-scientist approach supported by
conceptual change activities on the images of the scientist. Infernational Journal of Science Education,
43(2), 197-222. https://doi.org/10.1080/09500693.2020.1864677

Karaer, G., & Melekoglu, M. A. (2020). Ozel 6grenme giicliigii olan 6grencilere fen bilimleri 6gretimi iizerine
yapilan ¢aligmalarin incelenmesi [Review of studies on teaching science to students with specific learning
disabilities]. Ankara Universitesi Egitim Bilimleri Fakiiltesi Ozel Egitim Dergisi, 21(4), 789-819.
https://doi.org/10.21565/0zelegitimdergisi.532903

Kavale, K. A., Spaulding, L. S., & Beam, A. P. (2009). A time to define: Making the specific learning disability
definition prescribe specific learning disability. Learning Disability Quarterly, 32(1), 39-48.
https://doi.org/10.2307/25474

Kaya, O. N., Dogan, A., & Ocal, E. (2008). Turkish elementary school students’ images of scientists. Eurasian
Journal of Educational Research, 32, 83-100. https://www.acarindex.com/eurasian-journal-of-
educational-research/turkish-elementary-school-students39-images-of-scientists-647196

Leavy, A., Hourigan, M., & Cleary, C. (2023). From bespectacled, bearded and bald to explosions, potions and
vaccines: Irish children’s changing perceptions of scientistits and the effect of the COVID-19 pandemic
on those perceptions. [International Journal of Science Education, 45(14), 1214-1239.
https://doi.org/10.1080/09500693.2023.2193302

Leblebicioglu, G., Cetin, P., Eroglu-Dogan, E., Metin-Peten, D., & Capkinoglu, E. (2021). How do science camps
affect middle grade students’ image of scientist? Research in Science & Technological Education, 39(3),
285-305. https://doi.org/10.1080/02635143.2020.1740667

Lederman, M. (2003). Gender/Inequity in science education: A response. Journal of Research in Science
Teaching, 40, 604-606. https://doi.org/10.1002/tea.10100

Lederman, N. G., & Lederman, J. S. (2004). Project ICON: A professional development project to promote
teachers' and students' knowledge ofnature of science and scientific inquiry. In A. Buffler & R. Laugksc
(Eds.), Proceedings of the 12th annual conference of the Southern African Association for research in
Mathematics, Science and technology education (pp. 525-527). SAARMSTE.

Librea-Carden, M. R., Mulvey, B. K., Borgerding, L. A., Wiley, A. L., & Ferdous, T. (2021). ‘Science is accessible
for everyone’: Preservice special education teachers’ nature of science perceptions and instructional
practices. International Journal of Science Education, 43(06), 949-968.
https://doi.org/10.1080/09500693.2021.1893857

Librea-Carden, M.R., & Mulvey, B. K. (2023). The potential of nature of science (NOS) in special education
(SPED): Preservice teachers’ conceptions, plans, and identified NOS implications for SPED. Research in
Science Education, 53, 1097-1118. https://doi.org/10.1007/s11165-023-10125-6

Mastropieri, M. A., Scruggs, T. E., Mantzicopoulos, P., Sturgeon, A., Goodwin, L., & Chung, S. (1998). “A place
where living things affect and depend on each other”: Qualitative and quantitative outcomes associated
with inclusive science teaching. Science Education, 82, 163-179. https://doi.org/10.1002/(SICI)1098-
237X(199804)82:2<163::AID-SCE3>3.0.CO;2-C

McCarthy, C. B. (2005). Effects of thematic-based, hands-on science teaching versus a textbook approach for
students with disabilities. Journal of Research in Science Teaching, 42(3), 245-263.
https://doi.org/10.1002/tea.20057

McGrath, A. L., & Hughes, M. T. (2018). Students with learning disabilities in inquiry-based science classrooms:
A cross-case analysis. Learning Disability Quarterly, 41(3), 131-143.
https://doi.org/10.1177/0731948717736007

Mead, M., & Metraux, R. (1957). Image of the scientist among high-school students. Science, 126(3270), 384-
390. https://doi.org/10.1126/science.126.3270.384

Melekoglu, M. A. (2017). Ozel dgrenme giigliigiine giris. In M. A. Melekoglu & O. Cakiroglu (Eds.), Ozel
ogrenme giigliigii olan ¢ocuklar [Children with specific learning difficulties] (3rd ed., pp. 15-47). Vize
Yaymecilik.

Acgikgoz et al. 2025, 26(4)


https://doi.org/10.1080/09500693.2020.1864677
https://doi.org/10.21565/ozelegitimdergisi.532903
https://doi.org/10.2307/25474
https://www.acarindex.com/eurasian-journal-of-educational-research/turkish-elementary-school-students39-images-of-scientists-647196
https://www.acarindex.com/eurasian-journal-of-educational-research/turkish-elementary-school-students39-images-of-scientists-647196
https://doi.org/10.1080/09500693.2023.2193302
https://doi.org/10.1080/02635143.2020.1740667
https://doi.org/10.1002/tea.10100
https://doi.org/10.1080/09500693.2021.1893857
https://doi.org/10.1007/s11165-023-10125-6
https://doi.org/10.1002/(SICI)1098-237X(199804)82:2%3c163::AID-SCE3%3e3.0.CO;2-C
https://doi.org/10.1002/(SICI)1098-237X(199804)82:2%3c163::AID-SCE3%3e3.0.CO;2-C
https://doi.org/10.1002/tea.20057
https://doi.org/10.1177/0731948717736007
https://doi.org/10.1126/science.126.3270.384

INVESTIGATION OF SCIENTIST PERCEPTIONS OF PRIMARY SCHOOL STUDENTS WITH LEARNING DISABILITIES 504

Miller, D. I, Nolla, K. M., Eagly, A. H., & Uttal, D. H. (2018). The development of children’s
gender-science stereotypes: A meta-analysis of 5 decades of US draw-a-scientist studies.
Child Development, 89(6), 1943-1955.https://doi.org/10.1111/cdev.13039

Ministry of National Education. (2018). Ortaégretim fen bilimleri dersi 6gretim programi [Secondary school
science course curriculum]. https://mufredat.meb.gov.tr/Dosyalar/201812312311937-
FEN%20B%C4%B0L%C4%BOMLER%C4%B0%20%C3%96%C4%9ERET%C4%B0M%20PROGR

AMI2018.pdf

Ministry of National Education. (2021). Milli egitim istatistikleri: Orgiin egitim, 2020/2021 [National education
statistics: Formal education, 2020/2021]. https://sgb.meb.gov.tr/www/icerik_goruntule.php?KNO=424

Ministry of National Education. (2024). Fen bilimleri dersi 6gretim programi [Secondary school science course
curriculum]. https://tymm.meb.gov.tr/upload/program/2024programfen345678Onayli.pdf

Moin, L. J., Magiera, K., & Zigmond, N. (2008). Instructional activities and group work in the US inclusive high
school co-taught science class. International Journal of Science and Mathematics Education, 7, 677-697.
https://doi.org/10.1007/s10763-008-9133-z

Mulvey, B. K., Chiu, J. L., Ghosh, R., & Bell, R. L. (2016). Special education teachers’ nature of science
instructional experiences. Journal of Research in Science Teaching, 53(4), 554-578.
https://doi.org/10.1002/tea.21311

National Research Council. (1996). National science education standards. National Academy Press.

National Research Council. (2000). Inquiry and the national science education standards: A guide for teaching
and learning. National Academy Press.

Next Generation Science Standards Lead States. (2013). Next generation science standards: For states, by states.
National Academies Press.

Norman, K., Caseau, D., & Stefanich, G. P. (1998). Teaching students with disabilities in inclusive science
classrooms: Survey results. Science Education, 82, 127-146. https://doi.org/10.1002/(SICI)1098-
237X(199804)82:2<127::AID-SCE1>3.0.CO:2-G

Nuhoglu, H., & Afacan, O (2011). Iilkdgretim oOgrencilerinin bilim insanma yénelik diisiincelerinin
degerlendirilmesi [Evaluation of the primary school students’ view about Scientists]. Ahi Evran
Universitesi Kirgehir Egitim Fakiiltesi Dergisi, 12(3), 279-298.
https://dergipark.org.tr/tr/pub/kefad/issue/59494/855139%#article_cite

Ozel, M. (2012). Children’s images of scientists: Does grade level make a difference? Educational Sciences:
Theory & Practice, Special Issue, 3187-3198. https://files.eric.ed.gov/fulltext/EJ100301 1.pdf

Ozel Egitim ve Rehberlik Hizmetleri Genel Miidiirliigii. (2024). Ozel 6grenme giicliigii olan bireyler: Aileler icin
rehber kitapgik [Individuals with specific learning disabilities: A guidebook for families].
https://orgm.meb.gov.tr/www/kitapciklar/icerik/1578

Ozkan, B. (2016). Universite 6grencilerinin bilim insani imajlart ve bilim insani imajlarin etkileyen bazi faktérler
[Undergaduate students' images of scientists and some factors affecting their images] (Tez Numarast:
445621) [Yiiksek lisans tezi, Tokat Gaziosmanpasa Universitesi]. Yiiksekdgretim Kurulu Ulusal Tez
Merkezi.

Reiss, M. J., & Mujtaba, T. (2017). Should we embed careers education in STEM lessons? The Curriculum
Journal, 28(1), 137-150. https://doi.org/10.1080/09585176.2016.1261718

Rustemoglu, H. P. (2019). Okul oncesi dénem ogrencilerinin bilim insani imajlarinin incelenmesi [Examining the
images of scientists in pre-school children] (Tez Numarasi: 624112) [Yiksek lisans tezi, Kiitahya
Dumlupinar Universitesi]. Yiiksekdgretim Kurulu Ulusal Tez Merkezi.

Sanders, S., Ennis, R. P., & Losinski, M. (2018). Effects of TWA on science text comprehension of students with
emotional and behavior disorders in a special day school. Education and Treatment of Children, 41(4),
483-505. http://dx.doi.org/10.1353/etc.2018.0026

Sinclair, B. B., Long, C.S., Szabo, S., & Naizer, G. (2023). Investigating equitable representations in K-8 science
textbook portrayal of scientists. Science & Education, https://doi.org/10.1007/s11191-023-00482-z

Acgikgoz et al. 2025, 26(4)


https://doi.org/10.1111/cdev.13039
https://mufredat.meb.gov.tr/Dosyalar/201812312311937-FEN%20B%C4%B0L%C4%B0MLER%C4%B0%20%C3%96%C4%9ERET%C4%B0M%20PROGRAMI2018.pdf
https://mufredat.meb.gov.tr/Dosyalar/201812312311937-FEN%20B%C4%B0L%C4%B0MLER%C4%B0%20%C3%96%C4%9ERET%C4%B0M%20PROGRAMI2018.pdf
https://mufredat.meb.gov.tr/Dosyalar/201812312311937-FEN%20B%C4%B0L%C4%B0MLER%C4%B0%20%C3%96%C4%9ERET%C4%B0M%20PROGRAMI2018.pdf
https://sgb.meb.gov.tr/www/icerik_goruntule.php?KNO=424
https://tymm.meb.gov.tr/upload/program/2024programfen345678Onayli.pdf
https://doi.org/10.1007/s10763-008-9133-z
https://doi.org/10.1002/tea.21311
https://doi.org/10.1002/(SICI)1098-237X(199804)82:2%3c127::AID-SCE1%3e3.0.CO;2-G
https://doi.org/10.1002/(SICI)1098-237X(199804)82:2%3c127::AID-SCE1%3e3.0.CO;2-G
https://dergipark.org.tr/tr/pub/kefad/issue/59494/855139#article_cite
https://files.eric.ed.gov/fulltext/EJ1003011.pdf
https://orgm.meb.gov.tr/www/kitapciklar/icerik/1578
https://doi.org/10.1080/09585176.2016.1261718
http://dx.doi.org/10.1353/etc.2018.0026
https://doi.org/10.1007/s11191-023-00482-z

INVESTIGATION OF SCIENTIST PERCEPTIONS OF PRIMARY SCHOOL STUDENTS WITH LEARNING DISABILITIES 505

Scruggs, T. E., & Mastropieri, M. A. (1995). Science and students with mental retardation: An analysis of
curriculum features and learner characteristics. Science  Education, 79(3), 251-271.
https://doi.org/10.1002/sce.3730790303

Scruggs, T. E., Mastropieri, M. A., Levin, J. R., & Gaffney J. S. (1985). Facilitating the acquisition of science
facts in learning disabled students. American Educational Research Journal, 22(4), 575-586.
https://doi.org/10.3102/00028312022004575

Song, J., & Kim, K. (1999). How Korean students see scientists: The images of the scientist. International Journal
of Science Education, 21(9), 957-977. https://doi.org/10.1080/095006999290255

Spektor-Levy, O., & Yifrach, M. (2019). If science teachers are positively inclined toward inclusive
education, why is it so difficult? Research in Science Education, 49(3), 737-766.
https://doi.org/10.1007/s11165-017-9636-0

Strauss, A. L., & Corbin, J. (1990). Basic of qualitative research: Grounded theory procedures and techniques.
Sage Publications.

Sithol, A, Chiyaka, E. T, McCarthy, P, Mupinga D. M, Bucklein, B. K., & Kibirige, J. (2017). Student attraction,
persistence and retention in STEM programs: Successes and continuing challenges. Higher Education
Studies, 7(1), 46-59. http://dx.doi.org/10.5539/hes.v7nlp46

Taasoobshirazi, G., Wagner, M., Brown, A., & Copeland, C. (2022). An evaluation of college students’ perceptions
of statisticians. Journal of Statistics and Data Science Education, 30(2), 138-153.
https://doi.org/10.1080/26939169.2022.2058655

Thornton, A., McKissick, B. R., Spooner, F., Lo, Y. Y., & Anderson, A. L. (2015). Effects of collaborative
preteaching on science performance of high school students with specific learning disabilities. Education
and Treatment of Children, 38(3), 277-304. 10.1353/etc.2015.0027

Terrazas-Arellanes, F. E., Gallard, M, A. J., Strycker, L. A., & Walden, E. D. (2018). Impact of interactive online
units on learning science among students with learning disabilities and English learners. International
Journal of Science Education, 40(5), 498-518. https://doi.org/10.1080/09500693.2018.1432915

Tosun, C. (2022). Bibliometric and content analyses of articles related to science education for special education
students. International Journal of Disability, Development and Education, 69(1), 352-369.
https://doi.org/10.1080/1034912X.2021.2016659

Tosun, C. (2024). Analysis of the last 40 years of science education research via bibliometrics methods. Science
& Education, 33, 451-480. https://doi.org/10.1007/s11191-022-00400-9

Turan, Z., & Atila, G. (2021). Augmented reality technology in science education for students with specific
learning difficulties: Its effect on students’ learning and views. Research in Science & Technological
Education, 4, 506-524. https://doi.org/10.1080/02635143.2021.1901682

Turgut, H., Oztiirk, N., & Es, H. (2017). Ustiin zekali 0grencilerin bilim ve bilim insan1 algisi [Gifted students’
perception of science and scientist]. Abant Izzet Baysal Universitesi Egitim Fakiiltesi Dergisi, 17(1),423-
440. https://doi.org/10.17240/aibuefd.2017.17.28551-304646

Urey, M., Karagdp, A., Goksu, V., & Colak, K. (2017). Fen ve sosyal bilimler kdkenli 6gretmen adaylarinin bilim
insan1 algilar1 [Perceptions of prospective science and social studies teachers toward scientists]. Van
Yiiziincii Yl Universitesi Egitim Fakiiltesi Dergisi, 14(1), 205-226.
http://dx.doi.org/10.23891/yyuni.2017.8

Walls, L. (2022). A critical race theory analysis of the draw-a-scientist test: are they really that white? Cultural
Studies of Science Education, 17, 141-168. https://doi.org/10.1007/s11422-022-10107-6

Acgikgoz et al. 2025, 26(4)


https://doi.org/10.1002/sce.3730790303
https://doi.org/10.3102/00028312022004575
https://doi.org/10.1080/095006999290255
https://doi.org/10.1007/s11165-017-9636-0
http://dx.doi.org/10.5539/hes.v7n1p46
https://doi.org/10.1080/26939169.2022.2058655
http://dx.doi.org/10.1353/etc.2015.0027
https://doi.org/10.1080/09500693.2018.1432915
https://doi.org/10.1080/1034912X.2021.2016659
https://doi.org/10.1007/s11191-022-00400-9
https://doi.org/10.1080/02635143.2021.1901682
https://doi.org/10.17240/aibuefd.2017.17.28551-304646
http://dx.doi.org/10.23891/yyuni.2017.8
https://doi.org/10.1007/s11422-022-10107-6

