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Oz

Giris: Gorme yetersizligi olan Ogrencilerin fen egitimi, egitim sisteminin kapsayici sekilde islenmesini
gerektirmektedir. Bu 6grencilerin fen 6grenme siirecini anlamak, onlarin egitimdeki sorun ve ihtiyaglarini
belirlemek kapsayici egitimin temelini olusturur. Dolayisiyla fen bilimleri 6gretmenlerinin 6gretim stratejilerini
ve materyal sec¢imlerini degerlendirmek, etkili ve erisilebilir bir 6grenme ortami olusturmasi bakimindan
o6nemlidir. Okul yoneticileri de bu siiregte destek ve kaynak saglama, 6gretmenleri gelistirme ve gereksinimleri
karsilamada belirleyicidir. Bu nedenle, yapilan bu ¢alismada fen egitimiyle ilgili olarak gérme yetersizligi olan
ogrencilerin karsilastig1 giicliikler ve ¢6zlim onerilerine iligskin, gorme engelliler ortaokullarinda gorev yapan fen
bilimleri 6gretmenleri ile okul yoneticilerinin goriislerinin incelenmesi amaglanmistir.

Yontem: Calisma, nitel arastirma desenlerinden durum ¢aligmasiyla desenlenmistir. Calisma grubunu 2022-2023
Egitim Ogretim yilinda Tiirkiye’deki gérme engelliler ortaokullarinda gérev yapan 14 fen bilimleri 6gretmeni ve
10 okul yoneticisi olmak iizere 24 katilimci olusturmaktadir. Calismanin verileri yar1 yapilandirilmig goriigme
teknigiyle elde edilmistir. Verilerin analizinde igerik analizi kullanilmigtir.

Bulgular: Ogretim programi iceriginin yogun hazirlandig, ders siiresinin yetersiz ve kazanimlarin fazla oldugu,
bir¢ok duyuya yonelik 6gretim materyallerinin hazirlanmast gerektigi ve ders kitaplarinda baski hatalarinin
bulundugu belirlenmistir. Ayrica 6lgme-degerlendirme siirecinde dgrencilerin okuyucudan kaynaklanan giigliikler
yasadig1 tespit edilmistir.

Tartisma: Gergeklestirilen bu caligma gorme yetersizligi olan 6grencilerin fen bilimleri egitiminin saglanmasinda
gereksinimlerin oldugunu gostermektedir. Fen bilimleri dersinin 6gretiminde; gérme yetersizliginden etkilenmis
ogrencilerin gérme problemlerinden kaynaklanan sorunlari, onlarin olagan gelisim gosteren akranlariyla ayni
firsatlara sahip olmalarini zorlagtirmaktadir. Bunun i¢in dgrencilerin 6zel gereksinimleri belirlenerek yetersizlik
diizeylerine yonelik egitim diizenlemelerine ihtiya¢ oldugu anlasilmaktadir.

Anahtar sézciikler: Fen egitimi, gorme engelliler okullari, fen bilimleri 6gretmeni, okul yoneticisi, gdrme
yetersizligi.

Anf igin: Selliog, A., & Siirmeli, H. (2024). Gorme yetersizligi olan &Zrencilerin fen eZitimine ydnelik
degerlendirme: Ogretmen ve yonetici goriisleri. Ankara Universitesi Egitim Bilimleri Fakiiltesi Ozel
Egitim Dergisi, Erken Gériintim. https://doi.org/10.21565/0zelegitimderqgisi.1389193
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Giris

Fen egitimi, insanligin bilgisini arttiran ve teknolojinin temelini olusturan bir alandir. Bu egitim,
bireylerin bilimsel diisiinme becerilerini gelistirmesi, ¢evreyle uyumlu ve siirdiiriilebilir ¢éziimler iiretmesi
bakimindan o6nemlidir. Bireylerin kigisel nitelikleri, ayn1 zamanda ihtiyaclarmi da cesitlendirir. Bu 6zgiin
ihtiyaclar, egitim ortamlarinda da etkisini gosterir (Kamis & Demir, 2018). Dolayisiyla egitim asamasinda elde
edilen bilgilerin bireyler tarafindan kullanilmasi, zihinsel olarak diizenlenmesi ve yasamin igerisinde kullanilmas1
gerekmektedir. Fen egitimi de 6grenilen bu bilgilerin giinliikk hayatta kullanilabilir hale getirilmesidir (Okcu,
2016). Bu nedenle fen 6gretimi 6zel ihtiyaglara sahip 6grencilerin siradan olaylar1 gézlem yapma ve siniflandirma
yeteneklerini gelistirdiginden dolay1 dnemlidir (Karaer & Melekoglu, 2020). Ayrica fen egitimi, 6zel egitim
gerektiren O0grencilerin yagsamlarinda problem ¢ézme becerilerini kazanmalarina katki saglamaktadir (Kartal,

2022). Boylece 6zel gereksinime sahip 6grencilerin giinlilk yasamdaki gereksinimlerin karsilanmasina yardimci
olmaktadir. Bu égrenciler arasinda gérme yetersizligi olan 6grenciler (GYOO) de yer almaktadir.

Kas yapisinda veya goziin olusumunu saglayan yapilarin zarar gérmesi sonucunda gérme Yetersizligi
ortaya ¢ikmaktadir (Giirsel, 2021). Bu yetersizlik, bireyin gérme yetisinin bir kisminin ya da tamaminm kaybi
nedeniyle 6grenme siirecleri ve sosyal etkilesimler tizerinde olumsuz etkiler yaratan bir durumdur (Milli Egitim
Bakanligi [MEB], 2008). Bu baglamda her tiirlii diizeltmeye ragmen, iki géziiyle goriis kabiliyeti 1/10'dan az olan
bireylere total gorme yetersizligi, iki goziiyle goriis kabiliyeti 1/10 - 1/30 arasinda ve gorme yetenegini kendisine
uygun araglarla saglayan bireylere, az goren birey denilmektedir (Aktas & Argiin, 2021). Bireyler, gorme
yeteneklerinin bir boliimiinii veya tamamini kaybettiklerinden dolay1, yetersizligin etkilerini azaltmak amaciyla
ozel egitim hizmetlerine ihtiyag duymaktadir (Tasgi, 2019). Ayrica ileri derecede gdérme yetersizligi olan
cocuklarin sosyal uyum siirecinde, erken yaslardan itibaren destek verilmesi énemlidir (Cotuk & Ozdemir, 2023).
Bu nedenle egitim planlamalarinda 6grencilerin 6zel durumlart da goz oniinde bulundurulmalidir. Béylece
Ogrencilerin egitimsel ihtiyaglar tespit edilip bireysel farkliliklar1 dikkate alinarak 6gretim siireci diizenlenmelidir
(Ediyanto & Kawai, 2019; Karakog, 2016; Okcu, 2016). Bu nedenle az goren 6grencilere yonelik yazili metinlerin
renk uyumuna dikkat edilmeli, 6gretim materyalleri birden ¢ok duyuya yonelik hazirlanmali ve materyallerin
betimlenmesi sdzel olarak yapilmalidir (S6zbilir & Okcu, 2019). Ayrica total diizeyde yetersizligi olan 6grencilere
kabartma harflerden olusan haritalar, grafik levhasi, ii¢ boyutlu geometrik sekillerden olusan 6gretim materyalleri
saglanabilir (Giirsel, 2021). Ogretim siirecinde 6grencilerin kullanabilecegi kabartmali ders kitaplar1 (Yildirmm &
Yikmis, 2022), kabartma yaziy1 diiz metne ceviren cihazlar ve kabartma yazinin kopyasini ¢ikartan yazicilar
(Kizilaslan, 2020) kullanilabilir. Dolayistyla fen bilimleri dersinde GYOO igin, sadece ezberlemek yerine gergek
anlamda fen konularini 6grenmeleri amaglanmalidir (Tuncer & Altunay, 2009). Bu nedenle 6grencilerin 6grenme
ozelliklerine uygun 6grenme ortamlar1 ve materyaller diizenlemelerin yapilmasi gerekmektedir. Nitekim pek ¢ok
alan uzmani tarafindan bu diizenlemeler yapildiginda GYOO’lerin géren akranlariyla ayn1 basar1 diizeyine
ulagilabilecekleri ifade edilmektedir (Rule vd., 2011). Ayrica 6grencilerin arta kalan gérmelerinden yararlanma
durumlart ve 6grenme kanallar1 dikkate alinarak materyal uyarlamalarim yapilmas: gerekmektedir. Nitekim
GYOO’ye dokunmaya dayali ogretim materyallerinin kullanilmasi, 6grencilerin dinledikleri bilgilerin
canlandirilmasini sagladigi bilinmektedir (Senel & Topuzkanamis, 2018). Bu nedenle bir¢ok duyuya uygun olacak
sekilde hazirlanan materyallerle egitimin desteklenmesi ve Ogrencilerin gereksinimlerine uygun egitim
diizenlemelerinin yapilmasi, yetersizlikten kaynaklanabilecek giigliiklerin azaltilmasi bakimindan biiyiik dnem
tasimaktadir (Okcu vd., 2022; Okyar & Cakmak, 2019). Dolayisiyla diger akademik alanlar gibi fen bilimleri
egitimi de ¢esitli duyulara yonelik olusturulan 6gretim materyalleriyle desteklenmelidir.

Fen bilimleri dersi, tiim 6grencilerin yasaminda temel bir rol oynamaktadir. Ayrica fen bilimleri gibi
akademik becerilerin 6gretimi, 6zel gereksinimlere sahip 6grenciler igin biiyiik 6nem tagimaktadir (Denizli-
Giilboy & Melekoglu, 2022). GYOO icin de, gbren dgrencilere kazandirilmas: hedeflenen akademik beceriler ayni
sekilde onemlidir (Bagli, 1993). GYOO’ niin fen bilimleri dersinde konulari &grenmesi, cevreyi anlama ve
ogrendiklerini giinliik hayatta uygulayabilmelerini saglamaktadir (Zorluoglu, 2017). Bu nedenle fen bilimleri
dgretmenleri ve okul yoneticileri, GYOO’niin bilimsel diisiinme becerilerini gelistirmelerine, fen konularimi somut
bir sekilde deneyimlemelerine ve toplumsal sorumluluklarin kazandirilmasina yardimer olmaktadir. Ote yandan
ogretmenler, dgrencilerin yetersizliklerinin dgrenme siirecine engel olusmasimi onlemektedir (Kaya, 2018).
Boylece dgrencilerin bireysellestirilmis egitim hizmetlerinden yararlanmasi saglanmakta ve yetersizliklerin engel
teskil etmesi Onlendiginde, yetersizliklere yonelik elde edilen becerilerle bireyin bagimsiz bir yagam siirmesi
desteklenmektedir (Ismail, 2022; Karakog & Aslan, 2020).

GYOO’ye uygun materyal hazirlamayan ve bu alanda egitim deneyimi bulunmayan 6gretmenler, gorme
engelliler ortaokullarina atandiklarinda tecriibe yetersizligi yasamaktadir (Aktas & Argiin, 2021). Bu baglamda
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gorme yetersizligi bulunan dgrencilerin kavramlar1 6grenirken, yetersizlikleri dikkate alinarak uygun 6gretim
materyalleri ile ¢esitli duyularini etkin bir sekilde kullanmalari saglanmalidir (Kizilaslan, 2020; O’dwyer & Bayar,
2021; Okcu, 2016) ve GYOO niin egitimlerini siirdiirebilmeleri igin, bu 6grencilere yonelik hazirlanan 6gretim
materyalleri ve yontemlerinin kullanimi desteklenmelidir (Kamis & Demir, 2018). Boylece GYOO’niin fen
bilimleri dersindeki 6grenme gereksinimlerinin tespit edilmesi i¢in, 6grencilerin ihtiyaclar1 belirlenmekte ve bu
ihtiyaclara yonelik materyaller ve etkinliklerin gerekliligi ortaya konmaktadir (Biilbiil, 2013; Okcu vd., 2022;
Yazici vd., 2021). Ote yandan GYOO niin 6grenme kanallarina uygun olarak hazirlanan materyal ve etkinliklerin
akademik basarty1 gelistirdigi (Bilgic & Safak, 2021; Kizilaslan & Sozbilir, 2022; Yalgm, 2022) fen bilimleri
konularini 6grenme siirecinde bilgisayar teknolojisi kullaniminin 6grenci basarisini arttirdigi (Koehler, 2017,
Lahav vd., 2016; Oliveira vd., 2017; Randall, 2016) goériilmektedir. Ancak gérme engelliler ortaokullarinda
O0grenim goren Ogrencilerin egitimine yonelik fen bilimleri ve matematik Ogretmenleri giicliiklerle
karsilasmaktadir (Aslan, 2022). Bu giiliikler; fen bilimleri ders kitaplarmm kullamlmasi, GYOO’niin ders
iceriklerine ve Ogretim materyallerine erisimde karsilastiklar1 giiclilkler ve 6lgme-degerlendirme siirecinde
yasanan giicliiklerdir (Bican, 2022; Fichten vd., 2009; Richardson, 2015; Yal¢in & Aslan, 2021; Yildinm &
Yikmis, 2022). Oysaki dokunma duyusuna dayali 6grenme deneyimleri, GYOO igin gérsel igeriklerin agiklanmasi
ve somut materyallerin kullanilmas1 GYOO igin énemlidir (Aktas & Argiin, 2021). Bu sekilde hazirlanan fen
Ogretim materyalleri 6grencilerin derse olan ilgi ve motivasyonlarini arttirmaktadir (Yalgin, 2022).

Fen bilimleri dersi, GYOO dahil tiim 6grencilerin bilimsel diisiinme becerilerini gelistirmesi, fen
konularini 6grenmesi ve giinliik hayatta uygulamasi i¢in 6nemlidir. Bu nedenle, fen bilimleri 6gretmenleri ve okul
yoneticileri, okullarin 6grencilerin gelisimleri i¢in biitiin kosullart elverisli hale getiren resmi egitim kurumlari
oldugunu g6z oniinde bulundurarak, bu 6grencilerin 6gretim ortamini diizenlemelidir. Egitim kurumlarmin amaca
uygun olarak siirdiiriilmesi ve istin bir egitim hizmeti sunulmasi konusunda en temel sorumluluk, okul
yoneticilerine aittir. Bu kisiler, belirlenen hedeflere ulasmak igin basta gelen ve birinci derecede sorumlu olan
bireylerdir (Yiiksekli & Okgu, 2022). Egitim hizmetinin 6grencilere sunulmasinda bu sorumluluk egitim
yoneticileri ve dgretmenler tarafindan iistlenilmektedir (Bolat & Atasoglu, 2022). Dolayisiyla egitim ortaminin
diizenlenmesi siirecinde, siniftaki 6grencilerin belirlenen 6gretim hedeflerine ulasabilecegi sekilde 6gretmenlerin
ve yoneticilerin goriisleri dikkate alinmalidir (MEB, 2008). Boylece okul yoneticileri ve dgretmenler, okuldaki
tiim 6gretim siirecinin yonlendirilmesi ve basarili bir egitim ortaminin olusturulmasinda 6nemli rol iistlenirler.

Gergeklestirilen bu ¢alisma ile fen bilimleri 6gretmenleri ve okul yoneticilerinin goriiglerine dayanarak
GYOO’niin fen egitiminde karsilastiklar1 sorunlar ve bu sorunlara yénelik ¢dziim Onerilerinin belirlenmesi
hedeflenmektedir. Calismada dgretmenler ve okul yoneticilerinin goriislerinin belirlenmesi, GYOO’niin fen
egitimindeki siireci deneyimlemeleri ve sorunlara ¢oziimler gelistirmeleri, bu deneyimlerin alanyazina katki
saglamas1 acisindan onemlidir. Bu c¢alismanin sonuglar, GYOO’niin fen egitimine yonelik 6gretim
yaklasimlarinin hazirlanmasina katki sunabilir. Egitim siireglerinin daha etkili ve kapsayici bir sekilde
yiiriitiilmesine katki saglayarak, egitimde firsat esitligini saglamak adina GYOO’ye daha iyi bir fen egitimi
sunabilir.

Bu caligmanin amaci, gérme engelliler ortaokullarinda gorev yapan okul miidiirleri ve fen bilimleri
ogretmenlerinin fen derslerinde karsilastiklar: sorunlar ve bu sorunlara yonelik goriislerinin incelenmesidir. Bu
amaca uygun olarak “gérme engelliler ortaokullarinda gorevli fen bilimleri dersine giren dgretmenler ile okul
yoneticilerinin, GYOO’niin fen egitimine yonelik goriisleri nelerdir?” arastirma sorusu ve alt arastirma sorulari
belirlenmistir.

1. GYOO’ye yénelik fen egitimi ile ilgili olarak fen bilimleri 6gretmenlerinin;
a. Fen bilimleri 6gretim programina iliskin goriisleri nasildir?
b. Ogretim siirecinde kullanilan fen 6gretim materyallerine iliskin goriisleri nasildir?
c. Ogrencilere uygulanan degerlendirme tekniklerine iliskin goriisleri nasildir?
2. GYOO’ye yonelik fen egitimi ile ilgili olarak okul miidiirlerinin;
a. Ogrencilerin fen 6grenme siirecine iliskin goriisleri nasildir?
b. Ogrencilerin fen 6grenme ortamlarma iliskin goriisleri nasildir?

c. Ogrencilere uygulanan degerlendirme tekniklerine iliskin goriisleri nasildir?
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Yontem
Arastirma Modeli

Aragtirmada, bu ¢alismanin amacina uygun olarak nitel arastirma yontemlerinden durum c¢alismasi deseni
kullanilmistir. Durum ¢alismasi deseninde karmasik istatistiksel analizlerle elde edilen bulgular yerine bireyleri,
olaylar1 veya kurumlari derinlemesine inceleyen 6zgiin ¢calismalar 6ne ¢ikar (Paker, 2021). Bu nedenle bir veya
daha fazla durumun detayli ve derinlemesine arastirtlmasi amaglanir (Christensen vd., 2020). Bdylece siiregler,
faaliyetler veya olaylar analiz edilebilir (Creswell, 2017). Gergeklestirilen bu ¢alismada GYOO’niin gérme
engelliler ortaokullarinda fen egitimi bir olgu olarak ele alinarak, bu okullarda gorevli fen bilimleri 6gretmenleri
ve okul yoneticileri de alt gruplar igeren, i¢ ige gegmis tek durum deseni olugturulmustur. Bu desende, bir durum
altinda birgok alt gruplar mevcuttur (Yildirmrm & Simsek, 2021). Yapilan bu ¢aligmada belirlenen desene uygun
olarak calisma grubu olusturulmus ve veriler toplanmgtir. Mersin Universitesi, Sosyal ve Beseri Bilimler Etik
Kurulu 02.05.2023 tarihinde 28 sayili kararla ¢alismanin etik yonden uygun olduguna karar vermistir.

Calisma Grubu

Gergeklestirilen bu ¢aligmanin ¢alisma grubu, 2022-2023 Egitim Ogretim yilinda Tiirkiye’deki gérme
engelliler ortaokullarinda gorevli fen bilimleri 6gretmenleri ile okul yoneticilerinden olusmaktadir. Fen bilimleri
dgretmenleri ve okul yoneticilerinin ¢alismaya dahil edilmesinin nedeni, fen 6gretim ortamlarinda GYOO’ niin
yasadiklar1 sorunlari deneyimlemeleridir. Bu baglamda 14 gorme engelliler ortaokullarina ulasilmistir. Bu
baglamda caligma grubu, gérme engelliler ortaokullarinda gorevli 14 fen bilimleri 6gretmeni ile 10 okul
yoneticisinden olugmaktadir.

Tablo 1
Calisma Grubunun Demografik Ozellikleri
Calisma grubu Demografik durum Ozellikler f %
Cinsivet Kadin 1 10
y Erkek 9 90
Gore Miidiir 7 70
rev Miidiir yardimcisi 3 30
Lisans 4 40
Egitim durumu Yiiksek lisans 5 50
Okul yéneticileri Doktora 1 10
10-19 4 40
Calisma deneyimi (y1l) 20-29 5 50
30 ve st 1 10
0-3 4 40
Ilgili okulda ¢alisma siiresi (y1l) 4-6 2 20
7-10 4 40
Cinsivet Kadin 10 714
y Erkek 4 286
Esitim durum Lisans 10 714
gitim curumu Yiiksek lisans 4 28.6
0-9 4 28.6
- 10-19 6 429
Calisma deneyimi (y1l)
Fen bilimleri 6gretmenleri 20-29 3 214
30 ve {stii 1 7.1
0-3 3 214
4-6 2 143
R L 7-10 5 35.7
Ilgili okulda galigma siiresi (y1l) 11-14 5 143
15-18 1 7.1
19-22 1 7.1

Calismada amagli 6rnekleme yontemi kullanilmistir. Amagli 6rneklemede arastirmacilar aragtirma
evrenini olusturan bireylerin 6zelliklerini belirler ve bu 6zelliklere sahip olan kigilere ulasirlar (Christensen vd.,
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2020). MEB gorme engelliler ortaokullarinda gérevli okul yoneticileri ve ayni okullarda fen bilimleri dersine giren
fen bilimleri 6gretmenleri calisma grubu seciminde 6l¢iit olarak belirlendigi icin amagli drnekleme yontemlerinden
0Olciit drnekleme yontemi kullanilmigtir. Calisma grubunun demografik bilgileri Tablo 1°de verilmistir.

Tablo 1’de, okul yoneticilerinin gogunlugu (5/10) yiiksek lisans, fen bilimleri 6gretmenleri ise (10/14)
lisans derecesine sahiptir. Ayrica ¢alisma grubu cinsiyet ve ¢alisma deneyimi acisindan farklilagmaktadir. Okul
yoneticilerinin ilgili okulda ¢aligma siiresi ise 0-10 yil arasinda degisirken, fen bilimleri 6gretmenleri 0-22 yil
arasinda degismektedir.

Veri Toplama Araglan

Veri toplama amaciyla arastirmacilar tarafindan gelistirilen goriisme formlari kullanilmigtir. Veri toplama
aracinin gelistirilme siireci su basliklarda planlanmistir:

1. Calisma amaci ve sorularini belirleme: Calismada ulagmak istenilen amag belirlenmistir. Bu dogrultuda
arastirma sorular1 olusturulmustur.

2. Literatiir taramasi: Belirlenen arastirma sorular1 dogrultusunda literatiir incelenerek benzer ¢alismalarda
kullanilan veri toplama araglar1 analiz edilmistir. Bu analiz benzer ¢aligmalardan elde edilen tecriibeleri
ve bagarilarin dikkate alinmasini icermektedir.

3. Veri toplama aracini belirleme: Calisma sorularina uygun veri toplama araglari belirlenmistir.

4. Veri toplama aracini gelistirme: Segilen arag, caligma sorularini yanitlayacak sekilde 6zellestirilmistir.
Bunun i¢in uzman goriisleri alinmistr.

5. Veri toplama stratejisini gelistirme: Veri toplama araci kullanilarak verinin ¢evrimi¢i toplanacagi
belirlenmistir.

6. Veri toplama aracinin uygulanmasi: Belirlenen stratejiye gore veri toplama araci uygulanmistir. Bu
stirecte toplanan veriler sistematik bir sekilde kaydedilmistir.

Belirlenen plan dogrultusunda gergeklestirilen bu ¢alismanin amacina uygun olarak 6gretmenler ve okul
yoneticileri icin ayr1 ayr1 goriisme formlar1 hazirlanmistir. Ogretmenlerin ve okul yéneticilerinin farkli uzmanlik
alanlarina gore ayrilan goriisme sorulari, arastirmanin kapsamini ve derinligini artirmak i¢in planlanmistir. Her
goriigme formu iki boliimden olugsmaktadir. Goriigme formlarinin ilk béliimiinde ¢aligma grubunun demografik
ozellikleri, ikinci bolimiinde ise goriigme sorulart yer almaktadir. Bu sorular fen bilimleri dgretmenlerine
“GYOO’niin fen 6gretiminde kullanilan 6gretim materyalleri ile ilgili karsilastiklar1 giicliikler nelerdir?” okul
miidiirlerine “Fen bilimleri dersinde GYOO i¢in uygun 6grenme ortam1 hazirlarken nelere dikkat ediyorsunuz?”
seklindedir. Caligmanin ilk boliimiindeki sorular, ¢alisma grubunun demografik 6zelliklerini anlamak ve sonuglari
daha genis baglamda degerlendirmek amaciyla tasarlanmistir. ikinci béliimde ise &gretmenlerin ve okul
yoneticilerinin deneyimlerini, goriislerini ve Onerilerini sistematik bir sekilde toplamak hedeflenmistir. Hazirlanan
goriisme formu, 6zel egitim (1) ve fen bilimleri (2) alanlarinda uzmanlarin degerlendirmesine sunulmustur. Uzman
degerlendirmesi sonrasinda birbirine benzer sorular ¢ikartilip, anlasilmayan sorular diizenlenerek goériisme
sorularinin son hali olusturulmustur. Son durumda 6gretmenler i¢in 7, okul yoneticileri i¢in ise 7 agik uglu goriisme
sorusuna yer verilmistir. Giivenirlik tehdidine kars1 katilimcilardan teyit alinmis, odaklanmig sorular sorulmus,
sorular dnceliklerine gore siralanmis ve katilimcilarla goriisme oncesi iletisim kurularak ¢aligmaya motive olmasi
saglanmustir.

Veri Toplama Teknigi

Gergeklestirilen bu c¢alismada yar1 yapilandirilmis goriisme tekniklerine yer verilmistir. Bu tiir
goriigmelerde arastirmaci, belirlenmis konulari kesfetmeye c¢alisir (Yildirnm & Simsek, 2021). Bu nedenle
arastirmacilar nitel gériisme yontemiyle katilimcilara genel ve agik uglu sorular sormakta, elde ettikleri cevaplar
kaydederek analize hazirlanmaktadir (Creswell, 2020). Verilerin toplanmasi siirecinde ¢alismanin amacina yonelik
goriisme sorular1 olusturulmustur. Gorlisme Oncesinde aragtirmaci, kendini tanitip etik izinleri agiklayarak
goriisme sirasinda elde edilen verilerin gergekliginin korunmasini saglamistir. Goriisme baslangicinda arastirmaci,
galigmanin amacini ve siirecini katilimeiyla paylasmustir; verilerin gizlilik konusu belirtilmis, ses kaydi izni alinmig
ve katilimeilar katilimcr onam formunu doldurmustur. Veri kaybint dnlemek amaciyla goriismeler ses kaydma
almmistir. Her goriisme ortalama 30 dk slirmiistiir. Bu goriismeler, katilimcilarin kendi deneyimlerini, goriislerini
ve Onerilerini detayli bir sekilde ifade etmelerine olanak saglamistir. Arastirmaci, katilimeiya sorular sormus,
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katilimcinin  diisiincelerini  ifade etmesi tamamlandiginda tesekkiir edilerek goriisme sonlandirilmistir.
Katilimeilarin teyitleriyle elde edilen veriler analiz edilerek bulgular olusturulmustur.

Giivenirlik

Giivenirlik, ¢alismanin sonuglarinin inanilirhiginin degerlendirilmesidir (Yildirrm & Simsek, 2021).
Caligmada giivenirlik, i¢ ve dis giivenirlik olarak incelenmistir. i¢ giivenirligin saglanmasinda katilimcilara ayni
goriigme formu uygulanmig ve kaydedilmistir. Kodlama siirecinde goriis birligi 431 ve toplam goriis birligi 446
belirlenmigtir. Yapilan analizler, aralarinda 32 giin olan iki farkli donemde yeniden gerceklestirilmis ve goriis
ayrilig1 sayist 15 bulunmustur. Boylece ¢alismanin giivenirlik yiizdesi, Miles ve Huberman'in (2021) formiilii
kullanilarak hesaplanmis ve hesaplama sonucunda goriis birligine %93.49 ulagilmistir. Dig giivenirlikte
gerektiginde dogrulanmasi amaciyla ¢alisma verileri saklanmigtir. Veri toplama siireci ve analiz yontemleri
ayrmtili agiklanmustir.

Verilerin Analizi

Genis bir igerigin analiz edilerek anlamli bilgilerin olusturulmasinda, igerikler arasinda anlam iligkilerinin
belirlenmesinde, icerikteki anlamsal ve duygusal bilesenlerin kesfi amaciyla icerik analizi teknigine
basvurulmustur. Bu analiz siirecinde, veriler kavramlara dondstiiriilerek temalar ve kavramlar arasindaki iliskilerin
belirlenmesi amaglanir (Yildirnm & Simsek, 2021). Verilerin analizinde arastirmacilar, taraf tutmaktan kaginarak
gizlilik ilkelerine dikkat etmistir. igerik analizinde fen bilimleri 6gretmenlerinde "O1", "02", "03", okul
yoneticilerinde "Y1", "Y2", "Y3" sembolleri kodlanmistir. Veriler benzer 6zelliklerine gore kodlanmis ve bu
kodlardan temalar olusturulmustur. Verilere yonelik olusturulan kodlarla ilgili tablolar hazirlanmis, katilimeilarin
goriisleri alinarak bulgular desteklenmistir. Elde edilen bulgularla 6gretim programi, 6grenme siireci, 6gretim
materyalleri, degerlendirme teknikleri ve 6grenme ortamlari temalari belirlenmistir.

Bulgular
Fen Bilimleri Ogretmenlerinin Fen Egitimi Goriislerine Yonelik Bulgular
Fen Bilimleri Ogretim Programinin Degerlendirilmesi

Tablo 2’de, fen Ogretim programinin igerigine yonelik olarak oOgretmenlerin ¢ogunlugu olumsuz
goriistedir. Bu goriisler, uygulamaya (10), kapsama (9) ve 6grenmeye (9) yonelik kodlar kullanilarak; olumlu
goriisler ise anlasilabilir olmasi (2) nedeniyle incelenmistir. Bu durumu uygulamaya yénelik kodu altinda OS,
“Ben 0gretim programini olduk¢a yogun ve detayli buluyorum. Her sinif diizeyinde hem iinite sayisi ¢ok fazla
hem de initeler yogun bir igerige sahip. Bu yiizden de konulari yetistirme giigliigli yasiyorum.” goriisiiyle
belirtmistir.

Tablo 2

Ogretim Programimin Igerigine Yonelik Ogretmenlerin Goriisleri

Goriisler Kodlar Nedenler
Olumlu goriisler Anlagilabilir olmasi

Toplam

Yogun olmast
Uygulamaya ydnelik Detayli olmasi
Sinav odakli olmast

Yetersiz olmasi
Olumsuz goriisler Kapsama yonelik Giincel olmamasi
Disiplinler arasi iligkilerin yetersiz olmast

Anlagilir olmamast
Ogrenmeye yonelik Soyut olmasi
Ogrenmesinin zor olmasi
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Toplam

Tablo 3°te 11 6gretmen fen 6gretiminde ders siiresinin yetersiz oldugunu; 3 6gretmen ise yeterli oldugunu
digiinmektedir. Ayrica 10 6gretmen kazanimlarin fazla; 4 6gretmen ise yeterli oldugunu belirtmistir. Siirenin
yetersiz oldugunu O1, “Ders saatleri yetersiz oldugu i¢in kazanimlara ayrilan siire de yetersiz. Baz1 konularda tam
ogrenme gerceklesmeden yeni konulara baglamak zorunda kaliyoruz.” gériisiiyle belirtmistir.
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Tablo 3
Ders Siireleri ve Hedef Kazanimlara Yonelik Ogretmenlerin Goriisleri
Kodlar Nedenler f
Yetersiz 11
Haftalik ders siiresi Yeterli 3
Kazanim sayis1 Fazla 10
Say1s Yeterli 4

Tablo 4’te fen bilimleri dersine iligkin 6gretmen Onerileri; yazili materyallere (22), modellere (19) ve
ogrenci iliskisine yonelik (19) kodlar1 altinda incelenmistir. Ogretmenlerin cogunlugu yazili materyallere yonelik
goriiste bulunmustur. Bu kodun altinda O10, “Kabartma yazmin kullanildigi, her tiirlii gorsel materyalin ve
kaynagin betimlendigi igerik olusturulmalidir (...)” gorlisiinii belirtmistir.

Tablo 4
Fen Bilimleri Ogretmenlerinin Fen Bilimleri Dersine Yénelik Onerileri
Kodlar Oneriler
Braille alfabesi kullanilmali
Betimlemesi yeterli olmali
Yazili materyallere yonelik Ierikte gorseller azaltilmal

Kontrasth renkler kullanilmali
Biiyiik metinler kullanilmali

Toplam
Dokunsal olmali
o Sesli olmal1
Modellere yonelik Sade hazirlanmali
3 boyutlu olmal
Toplam

Yasant1 zenginligi sunmali

Etkinlikler olmal1

Grup caligmalarina yer vermeli

Ogrenci eslestirme veya isbirligi yapilabilmeli
Tartisma ortami olusturulabilmeli

Drama yapilabilmeli

Ogrenci iliskisine yonelik

= = )
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Toplam

Tablo 4’te fen bilimleri dersine iligkin 6gretmen Onerileri; yazili materyallere (22), modellere (19) ve
dgrenci iliskisine yonelik (19) kodlar1 altinda incelenmistir. Ogretmenlerin cogunlugu yazili materyallere yonelik
gbriiste bulunmustur. Bu kodun altinda 010, “Kabartma yazinin kullanildigi, her tiirlii gorsel materyalin ve
kaynagin betimlendigi igerik olusturulmalidir (...)” goriisiinii belirtmistir.

Fen Bilimleri Dersinde Kullanilan Ogretim Materyallerinin Degerlendirilmesi

Bu béliimde fen bilimleri dersinde kullanilan destekleyici 6gretim materyalleri ve ders kitaplarina iligkin
bulgular sunulmustur. Bu bulgular, fen bilimleri dgretmenlerinin goriislerine dayanmaktadir. Ogretmenlerin, bu
materyallerin kullanimina yonelik degerlendirmeleri incelenmistir.

Tablo 5’te fen bilimleri dersinde destekleyici dgretim materyalleri kullanimina yonelik fen bilimleri
Ogretmenlerinin  ¢ogunlugu olumlu goriistedir. Bu goriisler, 6gretim materyallerinin (17) ve 06grenme
deneyimlerinin g¢esitlendirilmesi (6) kodlariyla; olumsuz goriisler ise kullanilabilirlik (4) koduyla incelenmistir.
Ogretim materyallerinin gesitlendirilmesi koduna yonelik 02, “(...) elimizdeki imkanlar dahilinde sesli soru
bankalar1 olusturup 6grencilerin en azindan bos vakitlerinde sorularla tanismasini sagladik.” goriisiinii 6grenme
deneyimlerinin gesitlendirilmesi koduna yénelik O3, “Laboratuvarda yaptigimiz tiim ¢alismalar1 dgrencilerin
unutamayacaklari bir ders olarak gordiiklerini diigiiniiyorum.” goriisiinii belirtmistir.
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Tablo 5

Destekleyici Ogretim Materyallerinin Kullanmalarina Iliskin Ogretmenlerin Gériisleri
Goriisler Kodlar Nedenler f
Dokunsal modeller kullanma 8
Isitsel materyaller kullanma 3
Osreti tervallerini itlendirilmesi Laboratuvar malzemeleri kullanma 2
gretm materyallerinin ¢esitiendiriimest Buyute(; kU"anma 2
. Etkilesimli tahta kullanma 1
Olumlu griisler Kabartma yazilar kullanma 1
Laboratuvar deneyleri yapma 2
Ogrenme deneyimlerinin cesitlendirilmesi Grup gahsmalarina yer verme 2
Rol oyunlarima yer verme 1
Ogrenci sunumlarina yer verme 1
Toplam 23
Olumsuz goriisler Kullanilabilirlik Kaynaklarin kisith olmasi 4
Toplam 4

Tablo 6’da o6gretmenlerin ¢ogunlugu, fen bilimleri ders kitaplarina iliskin olumsuz goriistedir. Bu
goriisler, kullanish olmamasi (7), erisilebilir olmamasi (5) ve igerikte hatalarn olmasi (5) kodlariyla; olumlu
goriisler ise 6grenciye yonelik olmasi (7) koduyla incelenmistir. Kullanigh olmamasi koduna yénelik 06, “(...)
Ancak grafik ve sekilleri ¢ogu zaman zor anlasilir buluyorum. Sorular da ayn1 sekilde anlasilmasi zor oluyor.”
gOriigiinii belirtmistir.

Tablo 6

Ogrencilerin Fen Bilimleri Ders Kitaplart Kullammina Yéonelik Ogretmen Gériisleri

Goriigler Kodlar Nedenler f
Olumlu goriisler Ogrenciye yonelik olmasi Braille bilenler igin uygun olmas: >
£orus & yey Ogrencilerin kendi hizlarinda grenmesini saglamasi 2
Toplam 7
Tasimasinin zor olmasi 3
Ogrencilerin 6grenme kanallarina uygun hazirlanmamasi 2
Kullanigh olmamasi
Sorularin anlagilir olmamasi 1
Igerigin karmasik hazirlanmasi 1
Olumsuz goriisler T Geg dagitilmasi 4
Erisilebilir ol
risilebilir olmamast Eksik dagitilmas 1
Kabartma hatalarinin bulunmasi 3
Icerikte hatalarin olmasi Betimlemelerin yetersiz olmasi 1
Betimlemelerin yanlis yapilmast 1
Toplam 17

Fen Bilimleri Dersinde Kullanilan Degerlendirme Tekniklerinin Degerlendirilmesi

Bu béliimde, fen bilimleri dersine iliskin GYOO’niin 6lgme ve degerlendirme siireclerinde yasadiklar:
sorunlara dair bulgular sunulmustur. Bu bulgular, okul i¢i ve merkezden yapilan degerlendirmelerde karsilasilan
giigliikler {izerine fen bilimleri Ogretmenlerinin goriislerine dayanmaktadir. Ogretmenlerin bu siireglerde
yasadiklar1 giigliikleri ayrintili olarak ele alinmustir.

Tablo 7’de 6gretmenlerin ¢cogunlugu, okulda yapilan 6lgme-degerlendirmede olumsuz goriistedir. Bu
goriisler, okuyucuya (10), soru bigimine (10), egitime (7), stnav hazirlig siirecine (6) ve 6gretim teknolojilerine
iligkin (5) kodlariyla; olumlu goriisler ise uygun olmasi (4) koduyla incelenmistir. Okuyucuya iligkin koduna
yénelik 06, “(...) Her 6grenci kendi betimlenmis sorularin1 kendileri okuyup kendileri sonuca ulagmalar1 halinde
daha saglikli olacagini diisiiniiyorum.” goriisiiyle bu giigliigiin giderilmesine yonelik oneri getirmistir.
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Tablo 7

Okulda  Yapilan Olg¢me-Degerlendirmede  Ogrencilerin  Yasadiklari  Sorunlara Iliskin  Fen  Bilimleri
Ogretmenlerinin Gériisleri

Goriigler Kodlar Nedenler
Olumlu goriisler  Uygun olmasi Ogrenciye yonelik olmast

Toplam

Okuyucu tecriibesinin yetersiz olmasi
Okuyucuya iliskin Okuyucunun betimlemede gii¢liik yasamasi
Okuyucunun somutlastirmada giicliik yasamast

Gorsel sorularin bulunmasi
Soru bigimine iligkin Sorularin uzun olmasi
Sesli soru yetersizligi

Olumsuz goriisler Ogrencilerin Braille okuma smirhihig

Egitime iliski - . .
silme tigkan Ogretmenlerin Braille okuma smirlihi:
Ogrencilerin hazirbulunusluk diizeyindeki farkliliklar
Sinav hazirlig: siirecine iligskin Ders tekrarinin yapilamamasi
Ogrencilerin smava hazirlanirken destek alamamasi

EBA’daki sorularin yetersiz olmasi

Ogretim teknolojilerine iligki .
gretim teknofojrierine tisxin EBA'daki videolarin yetersiz olmasi
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Toplam
Not: EBA = egitim bilisim ag1.

Tablo 8’de dgretmenlerin gogunlugu, GYOO’ye yapilan merkezi dlgme-degerlendirmelere yénelik
olumsuz goriistedir. Bu goriisler, siava (20), soru yapisina (13), esitlik ilkesine (5) ve degerlendirmeye yonelik
(4) kodlartyla; olumlu gbriisler ise uygun olmas1 (4) koduyla incelenmistir. Sinava yonelik koduna iliskin O1,
“Merkezi sinavlarla degerlendirilmesi normal ama sorularin igeriginin gérme engelli 6grencilere uygun olmadigini
diisiiniiyorum bu yiizden 6grencilerin fen bilimleri ders basarisi diisiik goriinmektedir.” goriisiinii belirtmistir.

Tablo 8

Merkezi  Yapilan Olg¢me-Degerlendirmelerde Ogrencilerin  Yasadiklart Sorunlara Iliskin Fen Bilimleri
Ogretmenlerinin Goriisleri

Goriisler Kodlar Nedenler
Olumlu goriigler Uygun olmasi Sinavlarin ayni olmast

Toplam

Okuyucu tecriibesinin yetersiz olmasi
Simava yonelik Sorularin farkli hazirlanmasi
Siirenin yetersiz olmast

Gorsel olmasi
Kisa ve net olmamasi

Soru yapisina yonelik Puntonun ayarlanmamasi
Kabartmali hazirlanmamasi
Renklerin azaltilmamasi

Olumsuz goriisler

Esitlik ilkesine yonelik Ayni1 olmasi adaletsizlik

Esit sartlarda yapilmamasi

Degerlendirmeye yonelik Siire¢ degerlendirmesinin yapilmamasi
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Toplam

Selliog & Siirmeli ERKEN GORUNUM



GORME YETERSIZLIGi OLAN OGRENCILERIN FEN EGITIMINE YONELIK DEGERLENDIRME:
OGRETMEN VE YONETICI GORUSLERI

Okul Yoneticilerinin Fen Egitimi Goriislerine Yonelik Bulgular

Fen Bilimleri Ogrenme Siirecinin Degerlendirilmesi

10

Bu boliimde, fen 6grenimi tizerine yapilan ¢alismalara iligkin bulgular sunulmustur. Ayrica, fen bilimleri
dersinde GYOO'niin karsilastig1 sorunlar ele alinmistir. Okul yoneticilerinin bu sorunlara dair ¢dziim onerilerine

yonelik goriisleri de incelenmistir
Tablo 9

Ogrencilerin Fen Ogrenimi Uzerine Gergeklestirilen Calismalara Iliskin Okul Yéneticilerinin Gériisleri

Goriigler

Kodlar

Nedenler

Gorsel araglar kullanilmasi

Olumlu goriigler

Ogrenci katilim1 saglamast

Toplam

Etkilesimli tahta kullanilmast
Maket kullanilmasi

Malzeme tiretilmesi

Kabartma malzeme kullanilmasi
Cizimler kullanilmasi

Deneylere katilim saglanmast
Projelere katilim saglanmasi

Laboratuvar gereksinimlerine yonelik sorunlar

Olumsuz goriisler

Egitim igerigine yonelik sorunlar

Toplam

Laboratuvar yetersizligi
Malzemelerin uygun olmamasi
Malzemelerin pahali olmasi

Yetersiz olmasi
Soyut olmast
Giincel olmamasi
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Tablo 9°da okul yéneticilerinin cogunlugu, GYOO niin fen 6grenimi iizerine gerceklestirilen ¢alismalara
iliskin olumlu goriistedir. Bu goriisler, gorsel araglarin kullanilmasi (12) ve 6grenci katilimi saglamasi (5)
kodlariyla; olumsuz goriisler ise laboratuvar gereksinimlerine (5) ve egitim igerigine yonelik sorunlar (3)
kodlartyla incelenmistir. Gorsel araglarin kullanilmasi koduna yonelik Y5, “Akilli tahtadaki fen etkinlikleri konuya
uygun a¢ilip kullanilmaktadir.” olumlu goriisiinii; laboratuvar gereksinimlerine yonelik sorunlar koduna iligkin Y4
ise, “Fen laboratuvari olugturmakta zorlaniyoruz, var olan malzemeler gorme engellilerin kullanimina uygun degil,
uyarlanmis malzemeler asir1 pahali ve biitgemizi astyor.” olumsuz goriisiinii belirtmistir.

Tablo 10
Oésrencilerin Fen Bilimleri Dersinde Karsilastiklar: Sorunlar ve Céziimlerine Yonelik Okul Yoneticilerinin
Goriisleri
Kodlar Sorunlar f Oneriler f
. P Materyal gelistirilmeli 5
) . Deney malzemesi yetersizligi 6 Kaynaklar artirilmals 4
Ogretim Isitsel yapilmali 4
materyali Materyal yetersizligi 5 Dijital materyaller kullanilmali 2
Ogrencilerin grenme kanallarina uygun hazirlanmamast 5 Ogrenci 6zellikleri dikkate alinmali 4
Toplam 16 19
Gérsel véntemlerde d3rencilerin anl icliisi 5 Betimlenmeli 4
orsel yontemlerde 6grencilerin anlama giigligi Dokunsal yapimals 1
Ogretim Sozel tekrar yapilmali 2
yontemi Diiz anlatim kullanilmasi 4 Eglenceli yapilmali 1
Yaparak yasayarak ogretim uygulanmali 1
Soyut hazirlanmasi 4 Somutlastirilmal 3
Toplam 13 12
Betimleme yapilmali 4
5 ) Gorsel sorularda 6grencilerin anlama giicliigii 2 Sozel sorulara yer verilmeli 1
Degerlendirme Kontrast renklere dikkat edilmeli 1
Uzun sorularin sorulmast 3 Kisa ve net sorular sorulmali 3
Toplam 5 9
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Tablo 10’da okul yéneticileri, GYOO’niin fen bilimleri dersinde yasadiklar1 sorunlar ve ¢oziim
onerilerine yonelik goriislerde bulunmustur. Bu sorunlar, 6gretim materyali (16), dgretim yontemi (13) ve
degerlendirme (5); Oneriler ise dgretim materyali (19), 6gretim yontemi (12) ve degerlendirme (9) kodlartyla
incelenmistir. Ogretim materyali koduna yonelik Y3, “(...) Gerekli olan materyaller her cocuk i¢in cogaltilmali.”
onerisini ifade etmistir. Ogretim yontemi koduna yénelik Y6 “Cocugun goremedigi her tiirlii soyut kavram
dokunsal, koku ve isitsel olarak somutlastirilmalidir.” goriisiiyle soyut kavramlarinin farkli duyular kullanilarak
somutlagtirilmasini énermistir.

Fen Bilimleri Ogrenme Ortamlarinin Degerlendirilmesi

Tablo 11
Osrencilerin Fen Ogrenme Ortamlarina Yonelik Okul Yoneticilerinin Onerileri
Kodlar Oneriler f
Dokunsal materyaller hazirlanmali 6
.1 Etkilesimli tahta kullanilmali 3
Materyallere yonelik Bilgisayar kullanilmali 2
Isitsel materyaller hazirlanmah 1
Toplam 12
Ortam diizenlemesi yapilmali 5
Planlamaya yonelik Erisilebilirlik saglanmali 3
Bagimsiz hareket imkani saglanmali 2
Toplam 10
Giivenlige yonelik Ogrenci giivenligi saglanmali 5
Toplam 5

Tablo 11°de okul yéneticileri, GYOQO’ niin fen 6grenme ortamlarina yénelik dnerilerde bulunmustur. Bu
oOneriler; materyallere (12), planlamaya (10) ve giivenlige yonelik (5) kodlariyla incelenmistir. Materyallere
yonelik koduna iliskin Y3, “Konunun igerigine gore elimizde bulunan ara¢ ve gereglerle kabartma ¢izimler
olusturulmali (...)” Gnerisini belirtmistir.

Tablo 12
Ailelerin Fen Ogrenme Ortamlariyla Ilgilenmelerine Iliskin Okul Yoneticilerinin Goriisleri
Kodlar f
Goriis belirtmeyenler 3
Ogretim siireci ile ilgilenen aileler 7

Tablo 12’de ailelerin fen 6grenme ortamlariyla ilgilenmelerine yonelik okul yoneticileri goriislerde
bulunmugtur. Bu goriigler, goriis belirtmeyenler (3) ve Ogretim siireci ile ilgilenen aileler (7) kodlariyla
incelenmistir. Ogretim siireci ile ilgilenen aileler koduna yénelik Y10, “Aileler genel egitimdeki aile profili ile
paralellik gosteriyor.” ve Y9 “Egitim siirecine katilmaya ve kendilerini gelistirmeye isteklidirler.” goriisiini
belirtmistir.

Tablo 13’te okul yoneticilerinin ¢ogunlugu, 6grencilerin okul dig1 fen 6grenme ortamina iligkin olumlu
goriistedir. Bu goriisler, gezi planlama (9), deneyim kazandirma (5), igbirligi saglamasi (3), 6grenci katilimi
saglamasi (3) ve materyal gelistirme saglamasi (2) kodlariyla; olumsuz goriigler ise okul kurslarinin smirhiligi (2)
ve 6grenci katilimi simrliligi (1) kodlariyla incelenmistir. Gezi planlama koduna yénelik Y9, “Ogrenciler bilim
merkezlerine, miizelere ve gezilere ¢ok isteklidirler.” goriisiinii ifade etmistir.
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Tablo 13

Ogrencilerin Okul Disi Fen Ogrenme Ortamlarina Iliskin Okul Yéneticilerinin Gériigleri

12

Goriigler Kodlar

Nedenleri

Gezi planlama

Deneyim kazandirma

Olumlu goriisler % 1isi saglamast

Ogrenci katilim1 saglamast

Materyal gelistirme saglamasi

Toplam

Doga gezisi diizenleme
Bilim merkezi gezisi diizenleme
Miizelere gezi diizenleme

Yasant1 deneyimi kazandirmasi
Yarigsmalar yapilmasini saglamasi
Veli ile igbirligi olmast

Ogretmen ile isbirligi olmasi

Ogrencilerin doga kesfi yapmast
Ogrencilerin miize ziyaretleri yapmasi

Dokunarak materyal gelistirme
Betimlemeli materyal gelistirme

Okul kurslarinin sinirlihigi

Olumsuz gorisler Ogrenci katilimi siirlilig

Egzersiz ¢aligmalarinda yapilmasi
Yatili 6grencilerin katilmasi

w RPRN PR PN RPN PR WW[

Toplam

Fen Bilimleri Dersinde Kullanilan Degerlendirme Tekniklerinin Degerlendirilmesi

Bu bélimde, GYOO'iin merkezden yapilan &lgme-degerlendirme sinavlarma iliskin bulgular
sunulmustur. Bu bulgular, okul yoneticilerinin smavlar hakkindaki gériislerine dayanmaktadir. Okul
yoneticilerinin, sinav siireclerinde karsilagilan sorunlar ve ¢oziim Onerilerine yonelik degerlendirmeleri ele
almmustir.

Tablo 14

Ogrencilerin Merkezden Yapilan Olgme-Degerlendirmesine Yonelik Okul Yéneticilerinin Goriigleri

Goriisler Kodlar Nedenler f
Olumlu goriisler Ogrenciye uygun olmasi 1
Toplam 1

Okuyucu problemi 4

Sorularn erisilebilirligine yonelik Yazi puntosunun ayarlanmamasi 4

Ogrencinin 6grenme kanallarma uygun olmamast 4

Olumsuz goriigler Sekilli olmast 4
Soru tiirlerine yonelik Resimli olmas1 4

Betimleme problemi olmas1 2

Degerlendirmeye yonelik Dijital degerlendirme olmamasi 3

Toplam 25

Tablo 14’te okul yéneticilerinin gogunlugu, GYOO niin merkezden yapilan lgme-degerlendirmesine
yonelik olumsuz goriistedir. Bu goriisler, sorularin erisilebilirligine (12), soru tiirlerine (10) ve degerlendirmeye
yonelik (3) kodlartyla incelenmistir. Sorularin erisilebilirligine yonelik sorunlar koduna iligkin Y4,
“Ogrencilerimiz merkezi smavlarda ¢ektigi en temel sikint1 alan dis1 okuyucu ve kodlayici ile karsilagmalaridir.
Bu nedenle tek okuyucu kodlayici yerine merkezi sinavlarda her sinifta olabilecek sekilde bir fen bilgisi
O0gretmeninin sinavda bulundurulmas: gerekmektedir.” goriisiint belirtmistir.

Tartisma

Gergeklestirilen bu caligmada GYOO’niin fen egitimine yonelik gérme engelliler ortaokullarinda gérevli
fen bilimleri &gretmenleriyle okul yoneticilerinin goriisleri incelenmistir. Bu amagla elde edilen bulgular
incelendiginde, dgretmen ve yonetici goriislerine gore fen egitimi siirecinde GYOO’ niin birgok giigliikle
karsilagtig1 sOylenebilir. Fen bilimleri &gretim programinin uygulanabilirligi agisindan gerceklestirilen bu
calismada katilimcilarin, 6gretim programinin igeriginin yogun oldugunu diisiindiikleri tespit edilmistir. Benzer
bir ¢caligmada Cimar ve Teke (2019), fen bilimleri 6gretim programinin iceriginin yogun ve detayli hazirlandigini
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vurgulamistir. Mevcut ¢alismada 6gretmenler, fen bilimleri 6gretim programimin giincel bilgilere yeterince
odaklanmadigy, disiplinler arast iligkilere gereken vurguyu yapmadigi ve 6grencilerin bireysel 6zelliklerine yonelik
hazirlanmadig1 goriisiindedirler. Ayrica yetersizlige sahip 6grencilerin egitim ortamlarinda gesitli deneyimler
kazanmasinin yetersizlik tiiriine yonelik 6gretim ve materyal diizenlemeleriyle saglandigi belirlenmistir (Atila,
2017; Bilgi¢c & Safak, 2021; Cinar & Teke, 2019; Jahanzaib vd., 2021; Rosenblum vd., 2019). Bu nedenle, fen
bilimleri dgretim programinin icerigi goézden gegirilerek, giincel bilgilere odaklanmasi ve disiplinler arasi
iligkilerin vurgulanmasi saglanmalidir.

Yapilan bu caligma sonucunda, dgretmenlerin fen bilimleri dersinde kazanim sayisinin fazla olmasi
nedeniyle ders siirelerinin yetersiz oldugu goriisiinde olduklari tespit edilmistir. Ortaokul 6grencileri {izerine
yapilan benzer ¢aligmalarda 6gretmenler, uygulanan haftalik ders siirelerinin yetersiz kaldigimi belirtmiglerdir
(Aslan, 2022; Demirci, 2012; Oz, 2019). Ayrica yapilan ¢alismalar, ders kazanimlarmn azaltilmasini (Eski & Giil,
2021) ve haftalik ders siirelerinin arttirnlmasimi (Aslan, 2022) Onermistir. Calismalarin sonuglar1 dikkate
alindiginda, fen 6gretim programindaki kazanim sayisinin gézden gecirilmesi ve ders siirelerinin arttirilmasi
onerilebilir.

Mevcut ¢alismada, 6gretmenler ve okul yéneticileri, GYOO’niin yetersizlik diizeyleri dikkate almarak
dokunsal materyallerin hazirlanmasi gerektigini onermistir. Benzer bir calismada GYOO’niin yetersizlik
diizeylerinin farkli olmasi nedeniyle yazili metinlere olan gereksinimlerin ¢esitlilik gdsterdigi vurgulanmistir
(Aktas & Argiin, 2021). Ayrica yapilan bu calismada dgretmen ve yoneticiler, GYOO niin fen egitiminde farkli
duyulara yonelik 6gretim materyallerinin hazirlanmasi gerektigi goriisiindedir. Bu sonug, benzer sekilde bagka
¢aligmalarda da vurgulanmistir (Biilbiil, 2012; Eser, 2019; Okcu, 2016; Yazici, 2017). Bu nedenle, 6gretmenler ve
yoneticiler, yapilan bu ¢alismada kabartma yazi sistemlerinin kullanimini, betimlemelerin detayli olmasini ve
gorsellerin  azaltilmasini Onermektedir. Ayrica Ogretmenler, yasantt zenginliginin &nemini vurgulayarak
etkinlikler, grup c¢aligmalari, 6grenci igbirligi ve tartisma ortamlart olusturarak, &grencilerin 6grenme
deneyimlerini zenginlestirmenin gerekli oldugu goriisiindedir. Dolayisiyla GYOQ’ye daha iyi bir 6grenme
deneyimi sunma konusundaki ¢abalarin desteklenmesi dnemlidir.

Ogretmenler ve okul yoneticileri, GYOO’niin fen bilimleri dersinde dokunsal modeller, isitsel
materyaller, laboratuvar malzemeleri ve biiyiite¢ gibi destekleyici araglarmn kullanimmin &grenme siirecini
zenginlestirdigi goriisiindedir. Tuncer ve Altunay (2009) tarafindan yapilan calismada, GYOO’niin fen bilimleri
konularint 6grenmeleri amaciyla cesitli deneylerin, gozlemlerin ve materyal uyarlamalarimin kullanilmasina
ihtiya¢ duyuldugu vurgulanmistir. Ayrica hazirlanacak dgretim materyalleri, 6grencilerin bireysel ihtiyaglarina ve
yetersizlik diizeyine yonelik olmasi gerektigi benzer ¢aligmalarda belirtilmistir (Koehler & Wild, 2019; Okcu,
2016; Zorluoglu & Soézbilir, 2017). Ote yandan, yapilan bu calismada dgretmenler, kaynaklarin kisitli olmasinin
O0grenme siirecini olumsuz etkiledigi goriisindedir. Yal¢in (2022) tarafindan yapilan ¢alismada, hazirlanacak
Ogretim materyallerinin siniftaki 6grenci sayisi kadar hazirlanmasi gerektigini belirtmistir. Bu durum destekleyici
O0gretim materyallerinin yeterince erigilebilir ve kullanilabilir olmamasindan kaynaklanan bir sorun olabilir.
Dolayistyla materyal erigilebilirligini arttirmak ve daha fazla kaynak saglamak, 6grencilerin egitim deneyimlerini
zenginlestirebilir.

Gergeklestirilen bu ¢alismada ogretmenler, fen bilimleri ders kitaplarmm GYOO’niin yetersizlik
diizeyine uygun olarak hazirlanmadigini, igerigin karmagik oldugunu ve sorularin anlagilabilir olmadigini
diistinmektedir. Ayrica 6grencilerin ders kitaplarim fiziksel olarak tasimakta zorlandiklari belirlenmistir. Benzer
caligmalarda ortaokul (Aslan, 2022; Cifci, 2021) ve ortadgretim (Biilbiil, 2014) ders kitaplarinin, GYOO niin
ihtiyaglarma uygun olarak hazirlanmadigi vurgulanmistir. Dolayisiyla ders kitaplarmin yeniden gozden
gecirilmesi ve ozellikle GYOO’ye daha uygun hale getirilmesi diisiiniilmektedir. Yapilan bu g¢alismada
ogretmenler ve yoneticiler, ders kitaplarinda &grencilerin erisilebilirlik sorunlar1 yasadigimi diistinmektedir.
Ozellikle ders kitaplarmin ge¢ veya eksik dagitilmasinin, kitabin igeriginde ve kabartma yazilarda hatalar
bulunmasinin dgrencilerin fen egitim stirecini olumsuz etkiledigi belirlenmistir. Bu sonug¢ benzer sekilde farklh
¢aligmalarda da vurgulanmustir (Aslan, 2022; Eski & Giil, 2021; Kéroglu, 2022; Smith & Smothers, 2012; Wall &
Corn, 2002). Bu nedenle daha erisilebilir ve kullanilabilir ders materyallerinin zamaninda 6grencilere sunulmasi
saglanabilir.

Olgme-degerlendirme siirecine yonelik yapilan bu ¢aligmada dgretmenler ve okul yoneticileri, smav
sorularmin farkli gekilde hazirlanmasinin, sinav siiresinin yetersizliginin ve okuyucu tecriibesinin yetersiz
olmasmimn GYOO’niin smavlarinda giicliik olusturdugunu diisiinmektedir. Aktas ve Argiin (2021) tarafindan
yapilan ¢alismada egitim alaninda, GYOO igin smavlarda ve sinif igi etkinliklerde, okuyucu destegine gereksinim
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duydugunu vurgulamistir. Ayrica Kamis ve Demir (2018), GYOO’niin okuma konusunda giicliiklerle karsilastig
icin bu 6grencilere "okuma yardimcisi tahsis etme" gibi bir ¢6ziim sunuldugunu ancak hangi niteliklere sahip
bireylerin bu rolii iistlenebilecegi net olarak belirlenmedigi igin, "okuma yardimcist" saglama igleminin de ayri bir
glicliik olarak ortaya ciktigini belirtmistir. Gergeklestirilen bu ¢aligmada katilimcilar, sinavda gorsel sorularin
bulunmasi, sorularin kisa ve net olmamasi, biiyiik puntolu sinav kagitlarinin hazirlanmamasi, kabartmali sorularin
yetersizligi ve sorularda renklerin kullanilmasmin da 6grencilerin sinavlarda karsilagtigi giicliikler arasinda
oldugunu diisiinmektedir. Bu sonug benzer sekilde baska ¢alismalarda da vurgulanmistir (Kamis & Demir, 2018;
Yalgin & Aslan, 2021). Bu nedenle, sorularin kisa ve net bir sekilde ifade edilerek 6grencinin yetersizlik diizeyine
gore soru bi¢iminin diizenlenmesi gerektigi diisiiniilmektedir.

Fen 6grenme ortamlaria yonelik 6gretmenler ve okul yoneticileri, 6gretim materyallerine iligkin farklt
duyulara yonelik materyallerin hazirlanmasi ve teknolojik araglarin kullanilmasini dnermislerdir. Bu sonug benzer
sekilde baska ¢alismalarda da vurgulanmustir (Atila, 2017; Cinar & Teke, 2019; Eser, 2019; Sahin & Yorek, 2009;
Yal¢in, 2022; Yalgn & Aslan, 2021). Yal¢in (2022) tarafindan yapilan c¢alismada, gorme engelliler
ogretmenlerinin gelistirdigi dokunsal 6gretim materyallerinin fen bilimleri dersinde &grencilerin akademik
basarisint arttirdigint ve farkli derslerde de 6gretim materyallerinin gelistirilmesi gerektigini belirtmistir. Ayrica
Zorluoglu ve Kizilaslan (2019) tarafindan yapilan calismada, GYOO icin egitim materyali yetersizliginin
dgrencilerin 6grenme siirecinde sorun olusturdugunu belirtmistir. Bu nedenle ilkokul kademesinde GYOO niin
egitiminde 6grenme ortami ve dgretim materyallerinin diizenlenmesi ve bu materyallere kolayca ulagilabilmesine
yonelik Onlemler alinmasi gerektigi goriillmiistiir (Yicel, 2021). Okul yoneticileri, 6gretim ortamlarinin
planlanmasinda ortam diizenlemesi yapilmasi, erisilebilirligin saglanmasi ve 6grencilere bagimsiz hareket imkani
taninmasi gerektigini 6nermiglerdir. Cetin (2017) tarafindan yapilan galismada, dzel gereksinimi olan 6grencilerin
egitiminde temel hedefin 6grencinin kendi basina yasayabilme becerilerinin gelistirilmesi ve hayatim
yonlendirebilmek igin sorumluluk alabilmesini saglamak oldugu vurgulanmigtir. Dolayisiyla 6grenme alanlari,
Ogrencilere uygun hale getirilmelidir (Metin & Altunay, 2020). Ayrica yapilan bu ¢alismada ailenin, 6gretmenlerin
ve okul yoneticilerinin desteginin dnemli oldugu tespit edilmistir. Aslan (2022) tarafindan yapilan ¢alismada,
ailelerin, GYOO’niin deneyimlerini zenginlestirmelerinde 6nemli bir etkisi oldugunu belirtmistir. Yapilan bir
calismada da ailelerin GYOO’niin ev ¢alismalarina yardimer oldugu vurgulanmustir (Yiicel, 2021). Bu durum,
ailelerin ¢ocuklari i¢in 6grenme kaynagi olarak kullanabilecekleri yasanti zenginligi olusturmada 6nemli bir rol
oynayabilecegini gostermektedir.

Gergeklestirilen bu ¢alisma, gérme engelliler ortaokullarinda goérevli fen bilimleri 6gretmenleri ve okul
yoneticileriyle sinirlidir. Diger brans 6gretmenleri ve Kahramanmarag’ta yasanan deprem (06.02.2023) dolayisiyla
gorevlendirilen okul yoneticileri caligmada yer almamistir. Ayrica sinif i¢i gézlem yapilamamistir. Bundan dolay1
gelecekte yapilacak ¢aligmalara diger brans dgretmenleri, dgrenciler ve veliler de dahil edilebilir. Ogrencilerin
siif igerisindeki durumlari gézlemlenebilir.

Bu ¢alismada GYOO’niin fen egitimini daha etkili hale getirilmesi i¢in ortaya ¢ikan sonuglar, bu alanda
yetersizlikler ve ihtiyaglarin oldugunu gostermektedir. Bu sonuglara dayanarak fen 6gretim programinin ve ders
saatlerinin yeniden diizenlenmesi &nerilebilir. GYOO niin fen egitimi i¢in 6zel olarak tasarlanmis ve erisilebilir
Ogretim materyallerinin gelistirilmesine gereksinim oldugu bir kez daha goriilmiistiir. Bu materyallerin ise
ogrencilerin bireysel ihtiyaglarina ve yetersizlik diizeylerine uygun sekilde gelistirilmesi gerekmektedir. Ders
kitaplarinin baski hatalarinin giderilmesi ve zamaninda dagitiminin saglanmasi dnemlidir. Bu baglamda dijital
kaynaklarm sayist arttirtlabilir. GYOO’ye ilk kez dgretim verecek dgretmenlere hizmet dncesi ve hizmet igi
egitimlerle uyum egitimi saglanarak, 0grencilerin 6zel ihtiyaglarina yonelik egitim sunmalar1 desteklenebilir.
Ayrica 6l¢gme-degerlendirmede, okuyucularin deneyimli ve egitimli olmasi tesvik edilmeli, 6grencilerin sinavlarda
yardimci teknoloji kullanarak sinav olmalar1 saglanmali, gdrsel sorular yerine benzer diizeyde sozel igerikli
sorularin hazirlanmasi i¢in diizenlemeler yapilmalidir.
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Abstract

Introduction: Science education for students with visual impairment requires an inclusive education system.
Understanding the science learning process of these students and determining their problems and needs in
education constitute the basis of inclusive education. Therefore, it is crucial to evaluate the teaching strategies and
material choices of science teachers to create an effective and accessible learning environment. School
administrators are also decisive in providing support and resources, developing teachers and meeting the needs of
this process. Therefore, this study aimed to examine the opinions of science teachers and school administrators
working in secondary schools for the visually impaired about the difficulties encountered by students with visual
impairment in science education and solution suggestions.

Method: The present study was designed with case study, one of the qualitative research designs. The study group
consisted of 24 participants, including 14 science teachers and 10 school administrators working in secondary
schools for the visually impaired in Tiirkiye in the 2022-2023 academic year. The data were obtained through a
semi-structured interview technique. Content analysis was used to analyse the data.

Findings: The findings showed that the content of the curriculum was prepared intensively, the course duration
was insufficient and the acquisitions were too many, teaching materials for many senses should be prepared and
there were printing errors in the textbooks. It was determined that students had difficulties arising from the reader
in the measurement and evaluation process.

Discussion: The findings obtained in this study suggest that there are needs in providing science education for
students with visual impairment. In the teaching of science course, the problems arising from the visual problems
of students affected by visual impairment make it difficult for them to have the same opportunities as their peers
with normal development. Thus, there is a need to determine the special needs of the students and make educational
arrangements for their disability levels.

Keywords: Science education, schools for the visually impaired, science teacher, school administrator, visual
impairment.
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EVALUATION OF SCIENCE EDUCATION FOR STUDENTS WITH VISUAL IMPAIRMENT: 2
VIEWS OF TEACHERS AND ADMINISTRATORS

Introduction

Science education is a field that increases the knowledge of humanity and forms the basis of technology.
This education is crucial for individuals to develop scientific thinking skills and produce sustainable solutions in
harmony with the environment. Individuals' personal qualities also diversify their needs. These unique needs also
show their effects on educational environments (Kamis & Demir, 2018). Therefore, the information obtained
during the education phase should be used by individuals, mentally organised and used in life. Science education
is to make this knowledge learnt usable in daily life (Okcu, 2016). Thus, science teaching is significant because it
improves the ability of students with special needs to observe and classify ordinary events (Karaer & Melekoglu,
2020). In addition, science education contributes to the acquisition of problem-solving skills in the lives of students
with special needs (Kartal, 2022). Thus, it helps meet the needs of students with special needs in daily life. Students
with visual impairment (henceforth SVI) are among these students.

Visual impairment occurs as a result of damage to the muscle structure or structures that provide the
formation of the eye (Giirsel, 2021). This disability is a condition that has negative effects on learning processes
and social interactions due to the loss of some or all of the individual's vision (Ministry of National Education
[MoNE], 2008). In this context, despite all kinds of correction, individuals who have less than 1/10 vision with
both eyes are called total visual impairment, and individuals who have vision with both eyes between 1/10-1/30
and provide their vision with appropriate tools are called individuals with low vision (Aktas & Argiin, 2021).
Individuals need special education services to reduce the effects of disability because they have lost some or all of
their visual abilities (Tasg1, 2019). In addition, it is important to provide support from an early age in the social
adaptation process of children with severe visual impairment (Cotuk & Ozdemir, 2023). For this reason, the special
conditions of students should be taken into consideration in educational planning. The educational needs of
students should be determined and the teaching process should be organised by considering their differences
(Ediyanto & Kawai, 2019; Karakog, 2016; Okcu, 2016). Hence, attention should be paid to the colour harmony of
written texts for students with low vision, teaching materials should be prepared for multiple senses, and the
description of the materials should be done verbally (Sozbilir & Okcu, 2019). In addition, students with total
disability can be provided with maps consisting of embossed letters, graphic plates, and teaching materials
consisting of three-dimensional geometric shapes (Giirsel, 2021). Embossed textbooks that students can use in the
teaching process (Yildirim & Yikmus, 2022), devices that convert Braille into plain text and printers that copy
Braille (Kizilaslan, 2020) can be used. Therefore, it should be aimed for students to learn science subjects in real
sense instead of just memorising them (Tuncer & Altunay, 2009). For this reason, learning environments and
materials suitable for students' learning characteristics should be arranged. It is stated by many experts in the field
that when these arrangements are made, SVIs can reach the same achievement level as their sighted peers (Rule et
al., 2011). In addition, material adaptations should be made by taking into account the students' use of their residual
vision and learning channels. The use of teaching materials based on touch in SVI enables students to revitalise
the information they listen to (Senel & Topuzkanamis, 2018). For this reason, supporting education with materials
prepared to be suitable for many senses and making educational arrangements in accordance with the needs of
students is of considerable importance in terms of reducing the difficulties that may arise from disability (Okcu et
al., 2022; Okyar & Cakmak, 2019). Therefore, science education, like other academic fields, should be supported
by teaching materials created for various senses.

Science course plays a fundamental role in the lives of all students. In addition, teaching academic skills,
such as science, is of considerable importance for students with special needs (Denizli-Giilboy & Melekoglu,
2022). The academic skills targeted to be acquired by the students are equally important for SVI (Bagli, 1993).
Learning the subjects in the science course, understanding the environment and being able to apply what they have
learned in daily life are important for SVI (Zorluoglu, 2017). Thus, science teachers and school administrators
help the SVIs to develop scientific thinking skills, experience science subjects in a concrete way, and gain social
responsibilities. On the other hand, teachers prevent students' disabilities from becoming an obstacle to the learning
process (Kaya, 2018). Thus, it is ensured that students benefit from individualised education services and when
disabilities are prevented from becoming an obstacle, the individual is supported to lead an independent life with
the skills acquired for disabilities (Ismail, 2022; Karakog¢ & Aslan, 2020).

Teachers who do not prepare materials suitable for SVI and do not have educational experience in this
field experience inexperience when assigned to secondary schools for the visually impaired (Aktas & Argiin,
2021). In this context, students with visual impairment should be enabled to use their various senses effectively
with appropriate teaching materials while learning concepts, considering their disabilities (Kizilaslan, 2020;
O'dwyer & Bayar, 2021; Okcu, 2016), and the use of teaching materials and methods prepared for these students
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should be supported to continue their education (Kamis & Demir, 2018). In this way, to determine the learning
needs of TLE in the science course, the needs of the students are determined and the necessity of materials and
activities for these needs are revealed (Biilbiil, 2013; Okcu et al., 2022; Yazici et al., 2021). On the other hand, it
is seen that materials and activities prepared in accordance with the learning channels of SVIs improve academic
achievement (Bilgi¢ & Safak, 2021; Kizilaslan & S6zbilir, 2022; Yal¢in, 2022) and using computer technology in
the process of learning science subjects increases student achievement (Koehler, 2017; Lahav et al., 2016; Oliveira
et al., 2017; Randall, 2016). However, science and mathematics teachers face difficulties in the education of
students studying in secondary schools for the visually impaired (Aslan, 2022). These difficulties are the use of
science textbooks, the difficulties encountered by SVIs in accessing course content and teaching materials, and the
difficulties experienced in the assessment and evaluation process (Bican, 2022; Fichten et al., 2009; Richardson,
2015; Yalg¢in & Aslan, 2021; Yildirnm & Yikmis, 2022). However, learning experiences based on the sense of
touch, explanation of visual contents and use of concrete materials are important for SVI (Aktas & Argiin, 2021).
Science teaching materials prepared in this way increase students' interest and motivation in the lesson (Yalgin,
2022).

The science course is important for all students, including the SVI, to develop scientific thinking skills,
learn and apply science topics in daily life. Therefore, science teachers and school administrators should organise
the teaching environment for these students, considering that schools are formal educational institutions that make
all conditions favourable for the development of students. The main responsibility for maintaining educational
institutions in accordance with the purpose and providing superior educational services belongs to school
administrators. These people are the individuals who are primarily responsible for achieving the determined goals
(Yiksekli & Okgu, 2022). In the provision of educational services to students, this responsibility is undertaken by
educational administrators and teachers (Bolat & Atasoglu, 2022). Therefore, in organising the educational
environment, the opinions of teachers and administrators should be considered so that the students in the classroom
can reach the determined teaching objectives (MoNE, 2008). Thus, school administrators and teachers assume an
important role in guiding the whole teaching process in the school and creating a successful educational
environment.

This study aims to determine the problems encountered by SVIs in science education based on the
opinions of science teachers and school administrators and the solution suggestions for these problems.
Determining the views of teachers and school administrators in the present study is important in terms of
experiencing the process in science education and developing solutions to the problems and contributing these
experiences to the literature. The results of this study may contribute to the preparation of instructional approaches
for science education of SVIs. By contributing to the execution of education processes more effectively and
inclusively, it can provide a better science education to SVIs and ensure equality of opportunity in education.

This study aims to examine the problems encountered by school principals and science teachers working
in secondary schools for the visually impaired in science lessons and their views on these problems. In accordance
with this purpose, the research question "What are the opinions of teachers and school principals who teach science
courses in secondary schools for the visually impaired and school administrators about the science education of
SVI?" and sub-research questions were determined.

1. Science teachers' views about science education towards SVI
a. What are their views on the science curriculum?
b. What are their views on science teaching materials used in the teaching process?
c. What are their views on the assessment techniques applied to students?
2. School principals' views about science education for SVI
a. What are the students' views on the science learning process?
b. What are the students' views on science learning environments?

c. What are the students’ opinions about the assessment techniques applied to them?
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Method
Design of the Study

In this study, case study design, one of the qualitative research methods, was used in accordance with the
purpose of this study. In the case study design, original studies that examine individuals, events or institutions in depth
come to the fore instead of findings obtained through complex statistical analyses (Paker, 2021). Therefore, it is aimed
to investigate one or more situations in detail and depth (Christensen et al., 2020). Thus, processes, activities or events
can be analysed (Creswell, 2017). In this study, a nested single-case design was created by considering science education
in secondary schools for the visually impaired as a phenomenon and including science teachers and school administrators
working in these schools as subgroups. In this design, there are many subgroups under one case (Yildirim & Simsek,
2021). In this study, the study group was formed, and data were collected in accordance with the determined design.
Mersin University, Social and Human Sciences Ethics Committee decided that this study was ethically appropriate with
the decision numbered 28 on 02.05.2023.

Study Group

The study group of this study consists of science teachers and school administrators working in secondary
schools for the visually impaired in Tirkiye in the 2022-2023 academic year. Science teachers and school administrators
were included in this study because they experienced the problems experienced by SVIs in science teaching
environments. In this context, 14 secondary schools for the visually impaired were reached. In this context, the study
group consisted of 14 science teachers and 10 school administrators working for the visually impaired in secondary
schools.

The purposive sampling method was used in the present study. In purposive sampling, researchers determine
the characteristics of the individuals who make up the research population and reach the people who have these
characteristics (Christensen et al., 2020). Since the school administrators working in the secondary schools for the
visually impaired of the MoNE and the science teachers teaching science courses in the same schools were determined
as criteria in the selection of the study group, criterion sampling method, one of the purposeful sampling methods, was
used. Demographic information of the study group in this study is given in Table 1.

Table 1
Demographic Characteristics of the Study Group
Study group Demographic status Characteristics f %
Gender Female 1 10
Male 9 90
Mission Director 7 70
Assistant director 3 30
Licence 4 40
Education status Master’s degree 5 50
School administrators PhD 1 10
10-19 4 40
Work experience (years) 20-29 5 50
30 and above 1 10
0-3 4 40
Duration of employment at the relevant school (years) 4-6 2 20
7-10 4 40
Gender Female 10 71.4
Male 4 28.6
. Licence 10 714
Education status Master’s degree 4 28.6
0-9 4 28.6
. 10-19 6 42.9
Work experience (years)
Science teachers 20-29 3 21.4
30 and above 1 7.1
0-3 3 21.4
4-6 2 14.3
. . 7-10 5 35.7
Working period at the relevant school (years) 11-14 5 143
15-18 1 7.1
19-22 1 7.1
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As shown in Table 1 above, most of the school administrators (5/10) have master's degrees and science
teachers (10/14) had bachelor's degrees. In addition, the study group differed regarding gender and working
experience. While the working time of the school administrators ranged from 0 to 10 years, science teachers ranged
from 0 to 22 years.

Data Collection Tools

Interview forms developed by the researchers were used for data collection. The development process of
the data collection tool was planned under the following headings:

1. Determining the study purpose and questions: The purpose of this study was determined. In this direction,
research questions were formulated.

2. Literature review: In line with the determined research questions, the literature was reviewed and the data
collection tools used in similar studies were analysed. This analysis includes taking into account the
experiences and achievements obtained from similar studies.

3. Determining the data collection tool: Data collection tools suitable for the study questions were
determined.

4. Developing the data collection tool: The selected tool was customised to answer the study questions.
Expert opinions were taken for this purpose.

5. Developing the data collection strategy: It was determined that the data would be collected online using
the data collection tool.

6. Implementation of the data collection tool: The data collection tool was applied according to the
determined strategy. The data collected in this process were recorded systematically.

Separate interview forms were prepared for teachers and school administrators in accordance with the
purpose of this study conducted in line with the determined plan. The interview questions separated according to
the different areas of expertise of teachers and school administrators were planned to increase the scope and depth
of the research. Each interview form consists of two parts. The first part of the interview forms included the
demographic characteristics of the study group and the second part included the interview questions. These
questions were as follows: "What are the difficulties encountered by SVIs in relation to teaching materials used in
science teaching?" for science teachers and "What do you pay attention to when preparing a suitable learning
environment for SVIs in science lessons?" for school principals. The questions in the first part of this study were
designed to understand the demographic characteristics of the study group and evaluate the results in a broader
context. In the second part, it was aimed to collect the experiences, opinions and suggestions of teachers and school
administrators in a systematic way. The interview form was submitted to the evaluation of experts in the fields of
special education (1) and science (2). After the expert evaluation, similar questions were removed,
incomprehensible questions were edited, and the interview questions' final version was formed. In the final version,
seven open-ended interview questions for teachers and seven open-ended interview questions for school
administrators were included. Confirmation was obtained from the participants against the threat of reliability,
focused questions were asked, questions were ordered according to their priorities and participants were motivated
to work by communicating with them before the interview.

Data Collection Technique

In this study, semi-structured interview techniques were used. In such interviews, the researcher tries to
explore the identified topics (Yildirim & Simsek, 2021). Thus, researchers ask general and open-ended questions
to the participants with qualitative interview method and prepare for analysis by recording the answers they obtain
(Creswell, 2020). During the data collection process, interview questions were created for the purpose of this study.
Before the interview, the researcher introduced himself/herself and explained the ethical approval to ensure the
authenticity of the data obtained during the interview. At the beginning of the interview, the researcher shared the
purpose and process of this study with the participant; the confidentiality of the data was specified, consent for
audio recording was obtained and the participants filled out the participant consent form. The interviews were
audio-recorded to prevent data loss. Each interview lasted approximately 30 minutes. These interviews allowed
the participants to express their experiences, opinions and suggestions in detail. The researcher asked questions to
the participant, and when the participant's expression of his/her thoughts was completed, the interview was
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terminated with thanks. The data obtained with the confirmations of the participants were analysed and the findings
were formed.

Reliability

Reliability is the evaluation of the credibility of the results of the present study (Yildirim & Simgek, 2021).
In the study, internal and external reliability was analysed. The same interview form was applied to the participants
and recorded to ensure internal reliability. During the coding process, 431 consensus and 446 total consensus were
determined. The analyses were carried out again in two different periods with 32 days between them and the
number of disagreements was found to be 15. Thus, the reliability percentage of the study was calculated using
Miles and Huberman's (2021) formula and as a result of the calculation, 93.49% consensus was reached. In external
reliability, the study data were stored for verification when necessary. The data collection process and analysis
methods are explained in detail below.

Data Analysis

Content analysis technique was used to create meaningful information by analysing a large extent of
content, determine the meaning relationships between the contents, and explore the semantic and emotional
components in the content. In this analysis process, the data are transformed into concepts, and it is aimed to
determine the relationships between themes and concepts (Yildirim & Simsek, 2021). In the data analysis, the
researchers paid attention to the principles of confidentiality by avoiding taking sides. In content analysis, the
symbols "T1", "T2", and "T3" were coded for science teachers and "Y1", "Y2", and "Y3" for school administrators.
The data were coded according to similar characteristics, and themes were created from these codes. Tables related
to the codes created for the data were prepared, and the findings were supported by taking the participants’
opinions. With the findings obtained, the themes of curriculum, learning process, teaching materials, assessment
techniques and learning environments were determined.

Findings
Findings related to Science Teachers' Views on Science Education

Evaluation of Science Curriculum

Table 2

Teachers' Opinions on the Content of the Curriculum
Opinions Codes Causes f
Positive opinions Understandable 2
Total 2
Intensive 6
For implementation Detailed 3
Being exam-focused 1
Inadequate 4
Negative opinions For coverage Out of date 3
Inadequate interdisciplinary relations 2
Lack of clarity 3
For learning Being abstract 3
Difficult to learn 3
Total 28

In Table 2, most of the teachers had negative opinions about the content of the science curriculum. These
views were analysed using the codes for implementation (10), coverage (9) and learning (9); and positive views
were analysed because of being understandable (2). Under the code for implementation, T8 stated, "I find the
curriculum quite intensive and detailed. At each grade level, both the number of units is very high and the units
have an intensive content. Therefore, | have difficulty completing the subjects."
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Table 3
Teachers' Opinions on Lesson Durations and Target Gains
Codes Reasons f
Inadequate 11
Weekly lesson duration Adequate 3
. More 10
Number of gains Adeguate 4

As shown in Table 3, 11 teachers thought that the course duration in science teaching was insufficient;
three teachers think that it was sufficient. In addition, 10 teachers stated that the learning outcomes were too much
and four teachers stated they were sufficient. T1 stated that the duration was insufficient: "Since the lesson hours
are insufficient, the time allocated for the acquisitions is also insufficient. In some subjects, we have to start new
subjects before complete learning is realised.”

Teacher suggestions about science course were analysed under the codes of written materials (22), models
(19) and student relationship (19), as shown in Table 4. Most teachers gave opinions about written materials. Under
this code, T10 stated,"Content should be created in which embossed writing is used and all kinds of visual materials
and sources are described (...)."

Table 4
Recommendations of Science Teachers for Science Lessons

Codes Recommendations f
Braille alphabet should be used 7
Description should be sufficient 5
For written materials Images should be reduced in content 4
Contrasting colors should be used 3
Large texts should be used 3
Total 22
Should be tactile 7
For models Should be audible 5
Should be prepared simply 4
Should be three-dimensional 3
Total 19
It should offer a richness of life 8
There should be activities 5
. . Group work should be included 2

F | h
or student relationship Student matching or collaboration should be possible 2
Discussion environment should be created 1
Drama should be done 1
Total 19

Evaluation of Teaching Materials Used in Science Course

In this section, the findings related to the supportive teaching materials and textbooks used in science
courses are presented. These findings are based on the views of science teachers. Teachers' evaluations about the
use of these materials were analyzed.

Most science teachers had positive views about the use of supportive teaching materials in science lessons
(Table 5). These views were analysed with the codes of diversification of instructional materials (17) and
diversification of learning experiences (6); negative views were analysed with the code of usability (4). Regarding
the code of diversification of teaching materials, T2 stated,”(...) we created audio question banks within the
possibilities we have and ensured that the students meet the questions at least in their free time." Regarding the
code of diversification of learning experiences, T3 stated, "I think that students see all the work we do in the
laboratory as an unforgettable lesson."
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Table 5
Teachers' Opinions on the Use of Supportive Teaching Materials
Opinions Codes Reasons f
Using tactile patterns 8
Using auditory materials 3
Diversification of teaching materials Us!ng Iaborat(.)ry.supphes 2
Using a magnifying glass 2
Using an interactive whiteboard 1
Positive opinions Using embossed latering 1
Making laboratory experiments 2
Diversification of learning experiences Includ!ng group work 2
Including role plays 1
Including student presentations 1
Total 23
Negative opinions Auvailability Limited resources 4
Total 4

Most teachers had negative views about science textbooks. These views were analysed with the codes of
not being useful (7), not being accessible (5), and having errors in the content (5); positive views were analysed
with the code of being student-oriented (7) (Table 6). Regarding the code of not being useful, S6 stated, "(...)
However, | find graphics and figures difficult to understand most of the time. Questions are also difficult to
understand in the same way."

Table 6
Teachers' Opinions on Students' Use of Science Textbooks
Opinions Codes Reasons f
Positive opinions Being student-orientated Suitable for those who know Braille >
P g Enabling students to learn at their own pace 2
Total 7
Difficult to carry 3
Failure to prepare students according to their disabilities 2
Not useful .
Questions not understandable 1
Complex preparation of content 1
Negative opinions Not accessible Late dlstrlbut_lon_ _ 4
Incomplete distribution 1
Finding embossing errors 3
Errors in the content Inadequate descriptions 1
Inaccurate descriptions 1
Total 17

Evaluation of Assessment Techniques Used in Science Course

In this section, the findings regarding the problems experienced in the assessment and evaluation
processes of SSTs in science courses are presented. These findings are based on the views of science teachers on
the difficulties encountered in in-school and centralized assessments. The difficulties experienced by teachers in
these processes are discussed in detail.

Most teachers had negative views on assessment and evaluation at school (Table 7). These views were
analyzed using the codes related to the reader (10), question form (10), education (7), exam preparation process
(6) and instructional technologies (5); positive views were analyzed using the code of being appropriate (4).
Regarding the code related to the reader, S6 suggested overcoming this difficulty with the opinion "(...) I think it
will be healthier if each student reads their own described questions themselves and reaches their own
conclusions.”
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Table 7
Opinions of Science Teachers on the Problems Encountered by Students in Measurement-Evaluation at School
Opinions Codes Reasons f
Positive opinions  Availability Being student-orientated 4
Total 4
Insufficient reader experience 6
About the reader The reader has difficulty description 3
The reader has difficulty concretisation 1
Presence of visual questions 4
Regarding the question format Long questions 3
Inadequacy of audio question 3
Negative opinions On education Bra!IIe read!ng I!m!tat!on of students 4
Braille reading limitations of teachers 3
Reaarding the exam preparation Differences in students' readiness levels 2
rogcess g prep Inability to repeat the courses 2
P Lack of support for students while preparing for exam 2
N . . Inadequate questions in EBA 3
Regarding instructional technologies Inadequate videos in EBA )
Total 38

Note: EBA = egitim bilisim ag1 [education information network].

Most the teachers had negative opinions about the centralized assessment and evaluation of the SVI (Table
8). These views were analyzed using the codes for the exam (20), question structure (13), equality principle (5)
and evaluation (4); positive views were analyzed using the code of being appropriate (4). Regarding the code for
the exam, T1 stated the following opinion: "It is normal to be evaluated with central exams, but I think that the
content of the questions is not suitable for visually impaired students, so students' success in science courses seems
low."

Table 8

Opinions of Science Teachers on the Problems Encountered by Students in Centralized Assessment-Evaluations
Opinions Codes Reasons f
Positive opinions Availability Exams are the same 4
Total 4
Insufficient reader experience 10
Test orientated Different preparation of questions 7
Insufficient time 3
Visual 3
Not short and clear 3
Negative opinions For question structure Failure to adjust the punctuation 3
No embossed preparation 2
No reduction of colors 2
For the principle of equality It's unfair that it's the same 5
. Not on equal terms 2

For evaluation .
Lack of process evaluation 2
Total 42

Findings on School Administrators' Views on Science Education
Evaluation of the Science Learning Process

In this section, findings related to studies on science learning are presented. In addition, the problems
encountered by SVI in science courses are discussed. The opinions of school administrators on solutions to these
problems were also analyzed.
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Opinions of School Administrators Regarding the Studies Conducted on Students' Science Learning

Opinions

Codes

Reasons

Positive opinions

Total

Using visual tools

Ensuring student participation

Using interactive whiteboard
Using a model

Material production

Using embossed material
Using drawings

Participating in experiments
Participating in projects

Negative opinions

Total

Problems with laboratory requirements

Problems related to training content

Inadequacy of laboratory
Unsuitability of materials
Expensive materials

Inadequate

Being abstract

Out of date

PRk PN DO RPN WA

[ee)

Most the school administrators had positive opinions about the studies carried out on the use of SVI in
science learning (Table 9). These views were analyzed using the codes of using visual tools (12) and providing
student participation (5), while negative views were analyzed using the codes of laboratory requirements (5) and
problems with educational content (3). Regarding the code for the use of visual aids, Y5 stated a positive opinion,
""Science activities on the smart board are opened and used in accordance with the subject.”; regarding the code
for problems related to laboratory requirements, Y4 stated the negative opinion, "We have difficulty creating a
science laboratory, the existing materials are not suitable for the use of the visually impaired, adapted materials
are overly expensive and exceed our budget."”

Table 10
Opinions of School Administrators on the Problems Encountered by Students in Science Class and Their Solutions
Codes Problems f Suggestions f
Insufficient test material 6 Material should be '”.‘P“"’Ed 5
Resources should be increased 4
. . . Auditory should be done 4
Teaching material ~ Shortage of materials 5 Digital materials should be used 2
Failure to prepare students according to their disabilities 5 Student_ characteristics should be 4
taken into account
Total 16 19
Students' comprehension difficulties in visual methods 5 Must be des?”bed 4
Must be tactile 1
Verbal repetition should be done 2
Teaching method Using direct expression 4 It should be made fun 1
g P Teaching by doing and 1
experiencing should be applied
Abstract preparation 4 1t must be concretised 3
Total 13 12
Describing should be done 4
Verbal questions should be 1
) Students' comprehension difficulties in visual questions 5  included
Evaluation Pay attention to contrasting 1
colours
Asking long questions 3 Ask short and clear questions 3
Total 5 9
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School administrators gave opinions on the problems and suggestions for solutions to the problems
experienced by SVIs in the science course (Table 10). These problems were analyzed under the codes of
instructional material (16), teaching method (13) and assessment (5), and suggestions were analyzed under the
codes of instructional material (19), teaching method (12) and assessment (9). Regarding the instructional material
code, Y3 stated, "(...) The necessary materials should be multiplied for each child." Regarding the teaching method
code, Y6 suggested that abstract concepts should be concretized using different senses with the opinion that "All
kinds of abstract concepts that the child cannot see should be concretized tactilely, olfactorily and auditorily."

Evaluation of Science Learning Environments

In Table 11, school administrators made suggestions for the science learning environments of SVI. These
suggestions were analyzed using the codes for materials (12), planning (10) and safety (5). Regarding the code for
materials, Y3 stated the suggestion "Relief drawings should be created with the tools and materials we have
according to the content of the subject (...)."

Table 11

Recommendations of School Administrators for Students' Science Learning Environments

Codes Suggestions f
Tactile materials should be prepared 6
. Interactive whiteboard should be used 3
For materials
Use a computer 2
Auditory materials should be prepared 1
Total 12
Environment should be arranged 5
For planning Ensure accessibility 3
Independent movement should be ensured 2
Total 10
For safety Student safety must be ensured 5
Total 5

School administrators gave opinions about parents' interest in science learning environments (Table 12).
These opinions were analyzed using the codes of those who did not express an opinion (3) and families interested
in the teaching process (7). Regarding the code of families interested in the teaching process, Y10 stated, "Families
are in line with the family profile in general education.” and Y9 stated, "They are willing to participate in the
education process and improve themselves."

Table 12
Opinions of School Administrators on Families' Interest in Science Learning Environments
Codes f
Those who didn’t express an opinion
Families interested in the teaching process 7

Most school administrators had positive views about the out-of-school science learning environment for
students (Table 13). These views were analyzed using the codes of planning trips (9), providing experience (5),
providing cooperation (3), providing student participation (3) and providing material development (2), while
negative views were analyzed using the codes of limitation of school courses (2) and limitation of student
participation (1). Regarding the trip planning code, Y9 stated, "Students are very eager to go to science centers,
museums and excursions."
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Table 13
Opinions of School Administrators Regarding Students' Out-of-School Science Learning Environments
Opinions Codes Reasons f
Organizing a nature trip 3
Trip planning Organizing a science center tour 3
Organizing trips to museums 3
Gaining experience Gaining life experience 4
gexp Ensuring that competitions are organised 1
Positive opinions Providing cooneration Cooperation with parents 2
g coop Cooperation with the teacher 1
. L Students exploring nature 2
Ensuring student participation Museum visits by students 1
Providing material development Mater_lal_development by touching !
Descriptive material development 1
Total 22
) o Limitations of school courses Doing exercise exercises 2
Negative opinions o o o )
Limitation student participation Participation of boarding students 1
3

Total

Evaluation of Assessment Techniques Used in Science Lessons

In this section, the findings related to the centralised assessment-evaluation examinations of SVI are
presented. These findings are based on the opinions of school administrators about the exams. The evaluations of
school administrators about the problems encountered in the examination processes and their suggestions for
solutions are discussed.

Most school administrators had a negative opinion about the centralized assessment and evaluation of the
SVI (Table 14). These opinions were analyzed under the codes of accessibility of questions (12), question types
(10) and evaluation (3). Regarding the code of problems related to the accessibility of the questions, Y4 said, "The
main problem our students face in the central exams is that they encounter out-of-field readers and coders. Hence,
instead of a single reader and coder, a science teacher should be present in every class in the central exams."
Table 14
Opinions of School Administrators Regarding Centralized Assessment-Evaluation of Students

Opinions Codes Reasons
Positive opinions Being suitable for the students

Total

Reader problem
For the accessibility of the questions Font size not adjusted
Not suitable for the student's disability

Negative opinions Being shaped
For question types Ilustrated
Having a description problem

W NBEDN DNDADNEP P

For evaluation No digital evaluations

Total

N
ol

Discussion

In this study, the views of science teachers and school administrators working in secondary schools for
the visually impaired on the science education of SVI were examined. When the findings obtained for this purpose
are analyzed, according to the views of teachers and administrators, SVI encounters many difficulties in the science
education process. In this study conducted in terms of the applicability of the science curriculum, to the
participants, the content of the curriculum was dense. In a similar study, Cinar and Teke (2019) emphasized that
the content of the science curriculum is dense and detailed. In the current study, teachers were of the opinion that
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the science curriculum did not focus enough on current information, did not emphasize interdisciplinary
relationships, and was not prepared for the individual characteristics of students. In addition, it has been determined
that students with disabilities gain various experiences in educational environments through teaching and material
arrangements for the type of disability (Atila, 2017; Bilgi¢c & Safak, 2021; Cinar & Teke, 2019; Jahanzaib et al.,
2021; Rosenblum et al., 2019). Therefore, the content of the science curriculum should be revised to focus on
current knowledge and emphasize interdisciplinary relationships.

In this study, teachers were of the opinion that the course duration was insufficient due to the high number
of objectives in the science course. In similar studies conducted on secondary school students, teachers stated that
the weekly course duration was insufficient (Aslan, 2022; Demirci, 2012; Oz, 2019). In addition, the studies
suggested reducing the course objectives (Eski & Giil, 2021) and increasing the weekly course duration (Aslan,
2022). Considering the results of the studies, it can be suggested that the number of objectives in the science
curriculum should be revised and the course duration should be increased.

In the current study, teachers and school administrators suggested that tactile materials should be prepared
by considering the disability levels of SVIs. A similar study emphasized that the need for written texts varied due
to the different disability levels of SVIs (Aktas & Argiin, 2021). In this study, teachers and administrators were of
the opinion that instructional materials for different senses should be prepared in science education for SVIs. This
result is consistent with many of thr previous studies (Biilbiil, 2012; Eser, 2019; Okcu, 2016; Yazici, 2017).
Therefore, teachers and administrators suggested using Braille systems, detailed descriptions, and reduced visuals
in this study. In addition, teachers emphasized the significance of richness of experience and thought that it was
necessary to enrich students' learning experiences by creating activities, group work, student collaboration and
discussion environments. Therefore, supporting efforts to provide a better learning experience for SVI1 is crucial.

Teachers and school administrators were of the opinion that using supportive tools, such as tactile models,
auditory materials, laboratory materials and magnifying glasses, enrich the learning process. In the study
conducted by Tuncer and Altunay (2009), it was emphasized that various experiments, observations and material
adaptations should be used in order SVIs to learn science subjects. It was stated in similar studies that the teaching
materials to be prepared should be oriented to the individual needs and disability level of the students (Koehler &
Wild, 2019; Okcu, 2016; Zorluoglu & S6zbilir, 2017). On the other hand, in this study, teachers were of the opinion
that the limited resources negatively affected the learning processin the study conducted by Yalgin (2022), it was
stated that the number of students in the class should be taken into consideration while preparing teaching
materials. This may be a problem arising from the fact that supportive teaching materials are not sufficiently
accessible and usable. Therefore, increasing material accessibility and providing more resources can enrich
students' educational experiences.

In this study, teachers think that science textbooks are not prepared in accordance with the level of
disability of the SVI, the content is complex and the questions are not comprehensible. In addition, it was
determined that students had difficulty physically carrying the textbooks. In similar studies, it has been emphasized
that middle school (Aslan, 2022; Cifci, 2021) and secondary education (Biilbiil, 2014) textbooks are not prepared
in accordance with the needs of SVIs. Therefore, the textbooks should be revised and made more suitable,
especially for SVI. In this study, teachers and administrators think that students have accessibility problems with
textbooks. In particular, it was determined that late or incomplete distribution of textbooks, errors in the book’s
content and embossed text negatively affected the science education process of students. Different studies similarly
emphasized this result (Aslan, 2022; Eski & Giil, 2021; Kéroglu, 2022; Smith & Smothers, 2012; Wall & Corn,
2002). Therefore, more accessible and usable course materials can be made available to students on time.

In this study on the assessment-evaluation process, teachers and school administrators think that the
different preparation of exam questions, insufficient exam time, and inadequate reader experience pose difficulties
in the exams of SVI. In the study conducted by Aktas and Argiin (2021), in the field of education, it was
emphasized that SVI needed reader support in exams and in-class activities. In addition, Kamis and Demir (2018)
stated that a solution, such as "allocating a reading assistant" was offered to these students because of the
difficulties faced by SVIs in reading. However, since it was not clearly determined which individuals with which
qualifications could undertake this role, the process of providing a "reading assistant™ also emerged as a separate
difficulty. In this study, the participants thought that the presence of visual questions in the exam, the short and
unclear questions, the lack of preparation of large-print exam papers, the insufficiency of embossed questions and
using colors in the questions were among the difficulties that students faced in the exams. This result was similarly
emphasized in other studies (Kamis & Demir, 2018; Yal¢in & Aslan, 2021). Thus, the questions should be
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expressed briefly, and clearly and the question format should be organized according to the student's level of
disability.

Regarding science learning environments, teachers and school administrators suggested preparing
materials for different senses and using technological tools. This result was similarly emphasized in other studies
(Atila, 2017; Cmar & Teke, 2019; Eser, 2019; Sahin & Yorek, 2009; Yalgin, 2022; Yal¢in & Aslan, 2021). In the
study conducted by Yal¢in (2022), it was stated that the tactile teaching materials developed by visually impaired
teachers increased students' academic achievement in the science course and that teaching materials should be
designed in different courses. In addition, in the study conducted by Zorluoglu and Kizilaslan (2019), it was stated
that the inadequacy of educational materials for SVI creates problems in students learning process. Thus, it was
seen that measures should be taken to organize the learning environment and teaching materials and to ensure that
these materials can be easily accessed in the education of SVI at the primary school level (Yiicel, 2021). School
administrators suggested that in the planning of teaching environments, the environment should be arranged,
accessibility should be ensured, and students should be given the opportunity to move independently. In the study
conducted by Cetin (2017), it was emphasized that the main goal in the education of students with special needs
is to develop the student's ability to live on their own and to take responsibility for directing their lives. Therefore,
learning areas should be made suitable for students (Metin & Altunay, 2020). In addition, this study determined
that the support of the family, teachers, and school administrators is important. In the study conducted by Aslan
(2022), it was stated that families had a significant impact on enriching the experiences of SVIs. In another study,
it was emphasized that families helped with the home studies of SVI (Yiicel, 2021). This shows that families can
play an important role in creating a richness of experience that they can use as a learning resource for their children.

This study is limited to science teachers and school administrators working in secondary schools for the
visually impaired. Other branch teachers and school administrators assigned due to the earthquake in
Kahramanmarag (06.02.2023) were not included in this study. In addition, in-class observations could not be made.
Therefore, other branch teachers, students and parents can be included in further studies. Students' situations in the
classroom can be observed.

The results of this study show that there are inadequacies and needs in this area to make science education
more effective with the use of SVI. Based on these results, it can be suggested that the science curriculum and
course hours be reorganized. It was seen that there is a need to develop specially designed and accessible teaching
materials for the SVI science education. These materials need to be developed in accordance with the individual
needs and disability levels of students. It is important to eliminate printing errors in textbooks and to ensure their
timely distribution. In this context, the number of digital resources can be increased. Teachers who will teach SVI
for the first time can be provided with adaptation training through pre-service and in-service training and can be
supported to provide education for the special needs of students. In addition, in assessment and evaluation, readers
should be encouraged to be experienced and trained, students should be tested using assistive technology in exams,
and arrangements should be made to prepare questions with similar verbal content instead of visual questions.
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