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Samed Yenioglu Nevin Giiner-Yiuldiz

Oz

Giris: Son yillarda teknolojide yasanan gelismelere paralel olarak 6zel egitimde teknoloji kullanimi da
artmaktadir. Teknoloji kullanimi sayesinde onemli avantajlarin elde edildigi alanlardan biri de fen bilimleri
ogretimidir. Fen bilimleri konularinin 6zel gereksinimli 6grencilere kazandirilmasinda kullanilan teknolojik
araglardan biri olan tablet bilgisayarlarin etkilerine iligkin ¢alismalarin alanyazinda arttig1 goriilse de daha fazla
¢aligmanin yapilmasina gereksinim duyulmaktadir. Bu arastirma, tablet bilgisayarla sunulan fen deneylerinin, fen
tanimlarini ve olgusal gerceklere iliskin bilgileri 6zel gereksinimli 6grencilere 6gretmedeki etkililigini incelemeyi
amaglamaktadir.

Yontem: Arastirma, tek denekli arastirma modellerinden katilimcilar arasi yoklama evreli ¢oklu yoklama modeli
kullanilarak gergeklestirilmistir. Aragtirmada, 6gretim, yoklama, genelleme ve izleme oturumlarina yer verilmis;
etkililik, giivenirlik ve sosyal gegerlik verileri toplanmistir. Arastirmaya 11 yasinda ve genel egitim okullarinda
kaynagtirma yoluyla egitim almakta olan 6grenme giigliigii tanili {i¢ 6grenci katilmistir.

Bulgular: Calismaya katilan tiim 6grencilerin hedef fen bilimleri tanimlarini ve olgusal gergeklere iligkin bilgileri
edindikleri ve bu kazanimlari miidahale tamamlandiktan ii¢ hafta sonra siirdiirdiikleri belirlenmistir. Ayrica
katilimc1 6grenciler bu kazanimlari bagka bir 6gretmene ve gevreye genelleyebilmistir. Aragtirmanin sosyal
gecerlik bulgulari, aragtirmanin katilimeisi olan 6zel gereksinimli 6grencilerin ve 6gretmenlerin, tablet bilgisayarla
yapilan fen 6gretimine iligkin olumlu goriislerinin oldugunu ortaya koymustur.

Tartisma: Arastirmanin bulgulari, alanyazinda bulunan ve 6zel gereksinimli 6grencilere fen bilimleri 6gretiminde
tablet bilgisayar kullanimmnin etkililigini inceleyen aragtirmalarin sonuglariyla tutarlidir. Elde edilen bulgular
benzer arastirmalarla karsilagtirilarak tartigilmistir.

Anahtar sozciikler: Fen bilimleri 6gretimi, fen deneyleri, tablet bilgisayar, 6zel gereksinimli 6grenci, 6grenme
glicliigii, kaynastirma.
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Giris

Insanoglunun varhigmi siirdiirmesinde gerekli olan, sonradan 6grendigi ve giinliik yasamda siklikla
kullandiklar1 becerilerden birisi de fendir. Fen bilgileri icerigini bilimden almaktadir ve fen egitimi 6grencilere fen
bilimlerine iliskin bilgilerin yaninda bilimsel aragtirma becerileri ile gézlem ve aragtirma yoluyla kavramlari
anlama becerisini de kazandirmay1 amaglamaktadir (Spooner vd., 2011). Fen egitimi, dgrencileri cevrelerini
anlamlandirma ve kesfetmeleri konusunda gelistirmekte; Ogrencilerin diisiinme ve Ogrenme becerilerini
destekleyerek edindikleri bilgilerle daha tiretken bireyler olmalarina katki saglamaktadir (Colomo-Palacios vd.,
2010; Israel vd., 2014; National Research Council [NRC], 2000). Giiniimiizde, teknolojinin hizli gelisimi, fen
bilimlerindeki teknoloji kullaniminin ve hayatimizin her alaninda fen bilimlerinin irettigi bilgiye duyulan

gereksinimin artmasi nedeniyle fen egitimi de giderek daha fazla dnem kazanmaktadir (Jimenez vd., 2012;
Mastropieri vd., 2006).

Ozel gereksinimli 6grenciler de tipik gelisim gdsteren 6grenciler gibi giiniimiiz kosullarinin getirdigi
teknolojik gelismelerle karsilagmakta ve bu nedenle fen bilimleri derslerinde kazandirilan bilgilere gereksinim
duymaktadirlar. Fen bilimleri dersi, 6zel gereksinimli 6grenciler i¢in 6nemli bir akademik gelisim alanidir
(Mastropieri vd., 2006). Ozel egitimde fen egitiminin temel amaglari, cocuklarin gozlem yapmasini, gdzlem
yoluyla ¢evresinde gelisen olaylari tanimasini ve duyu organlarini etkin kullanarak bilimsel siire¢ becerilerini
kazanmasini saglamaktir (Karamustafaoglu & Yaman, 2015). Fen egitimi 6zel gereksinimi olan bireylerin bilissel
gelisimini desteklemekle kalmayip, ayni zamanda sosyal-duygusal gelisimlerini (grup caligmast), fiziksel
gelisimlerini (deney diizenegi kurma), dil gelisimlerini (soru sorma) ve 6z bakim becerilerinin gelisimini
(deneyden sonra temizlik) de desteklemektedir (Harlan & Rivkin, 2004). Ancak zihinsel yetersizligi ya da 6grenme
giicliigii olan 6zel gereksinimli bireyler fen derslerinde ¢esitli zorluklarla karsilagabilmektedirler (Mastropieri vd.,
2006). Bunlar, biligsel yeteneklerle ilgili diisiinme, problem ¢ozme ve muhakeme giigliikleri olarak
siralanmaktadir. Bu bireylerin sinirli dikkat becerileri odaklanmalarini olumsuz yonde etkilemektedir. Kavramsal
olarak karmasik icerik, yonergelerin anlasilmasini zorlastirabilmekte; bilissel yetersizlikleri olan 6zel gereksinimli
ogrencilerin kisa ve uzun siireli bellek kullanimimin smirli olmast 6grenmenin kaliciligint saglamayi
zorlastirmaktadir (Malekpour vd., 2013).

Ozel gereksinimli 6grencilerin kaynastirma ortamlarinda basarili olmasi beklenen derslerden biri de fen
bilimleri konular1 ile ilgili hedef davranislar igeren fen bilimleri dersidir (Mastropieri & Scruggs, 1992). Ozel
gereksinimli 6grenciler fen bilimleri derslerinde zorluk yasasalar da bu cocuklar i¢in fen bilimleri konularini
o6grenmek onemlidir ve genel egitim ortamlarinda 6zel gereksinimli 6grenci sayisinin artmasiyla (Jimenez vd.,
2012) bu dgrenciler fen bilimleri konular ile daha fazla karsilasmaktadir (Sola-Ozgii¢ & Cavkaytar, 2015). Bu
Ogrencilerin genel egitim siniflarinda diger akademik derslerle birlikte fen bilimleri dersine iligkin hedef
kazanimlar1 edinmeleri sadece okula uyumlari ve basarilari i¢in degil, ayn1 zamanda kaynagtirma uygulamasinin
basarisi i¢in de 6nemlidir. Ancak 6zel gereksinimli 6grencilerin herhangi bir uyarlama yapilmadan genel egitim
programindan sorumlu tutulmalari, bu 6grencilerin fen bilimleri dersinde akademik basarisizlik yasamalaria
neden olabilir (Mastropieri vd., 2006). Karmagik bilimsel teorileri, kavramlart ve kelimeleri 6zel gereksinimli
dgrencilere dgretirken uyarlamalara ve etkili gretim ydntemlerine ihtiyac vardir (Cox vd., 2019). Ornegin, dzel
gereksinimli 6grencilere verilen fen egitimi, giinliik yasamla iligkilendirildiginde daha ilging ve anlamli hale gelir
(Partin vd., 2013); bdylece dgrencilere sunulan anlamli ve deneyime dayali igerik fen 6grenimine katki saglar
(Gogolin & Swartz, 1992). Ogrencilerin deneyimlere dayali olarak ve/veya teknoloji destekli egitim aldiklarinda,
derse katilimlar1 ve bagimsiz 6grenme olasiliklart daha yiiksektir (Spronken-Smith vd., 2012).

Ozel gereksinimli 6grencilere fen bilimleri konular1 6gretilirken laboratuvarlarda deneylerin yapilmasi
ogrenciler i¢in dnemli deneyimler saglayabilmektedir. Fen bilimleri dersine iliskin deneyler laboratuvarlarda gruba
yonelik gosteri deneyi seklinde ya da 6grencinin birinci elden deneyimlemesi yoluyla sunulmaktadir (Ceyhun &
Karagolge, 2001). Ancak laboratuvarlarda gruba yonelik sunulan fen deneyleri 6zel gereksinimli 6grenciler igin
bazi zorluklara yol agabilmektedir. Ornegin, fen deneylerinin gruba yonelik sunulmasi nedeniyle, &zel
gereksinimli 6grenciler deneyleri 6grenmede giicliik yasayabilirler. Ayrica laboratuvarda fen dersleri sirasinda
karsilagilan kazalar (Aydogdu & Yardimei, 2013) dikkat ve odaklanma sorunu olan 6zel gereksinimli 6grenciler
igin biiyiik bir risk olusturmaktadir. Ozel gereksinimli 6grencilerin laboratuvar ortamlarinda yasayabilecekleri
olumsuzluklart 6nlemek icin teknoloji kullanimi, dogrudan deney araglari kullanimindan kaynaklanabilecek
kazalarin azalmasini saglamasinin yani sira etkili 6grenmeye de yardimer olabilmektedir (Yilmaz, 2017; Cikil,
2016). Ogrencilere teknoloji kullanarak fen bilimleri konularmi sunmanin bir yolu da tablet bilgisayarlarin
ogretimde kullanilmasidir.
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Alanyazinda yer alan arastirmalara gore 6zel egitimde teknolojinin kullanim1 yayginlagsmakta ve &zellikle
tablet veya bilgisayar kullanilarak yapilan ¢alismalarda etkili sonuglar elde edilmektedir (Bouck & Weng, 2014;
Cullen, 2013). Ok ve Kim (2017), tablet bilgisayarin 6zel gereksinimli 6grencilere akademik becerilerin
ogretiminde etkili oldugunu ve bu dgrencilerin derse katilimlarmin arttigini belirtmislerdir. Ornegin, Hart ve
Whalon (2012) otizm spektrum bozuklugu ve zihin yetersizligi olan bir lise 6grencisine tablet araciligryla videoyla
kendine model olmay1 kullanarak hayvan gruplarin1 6gretmeyi amagladiklar: bir ¢alisma yapmistir. Uygulama
sonucunda Ogrencinin hayvan gruplariyla ilgili sorulara verdigi dogru cevap sayilarinin arttigt belirlenmistir.
Ayrica Smith ve digerleri (2013), otizm spektrum bozuklugu olan 6zel gereksinimli bireylere fen terimlerinin
ogretilmesinde tablet bilgisayar destekli gomiilii 6gretimin etkisini arastirmistir. Arastirma sonucunda tablet
bilgisayar ile sunulan 6gretimin etkili oldugu ortaya koyulmustur. Bunlara ek olarak Miller ve digerleri (2013),
tableti bir fen defteri olarak gesitli uygulamalarla kullandiklar1 bir ¢alisma yapmiglardir. Yapilan ¢alismada zihin
yetersizligi olan 6zel gereksinimli 6grenciler ders igeriklerini tablete kaydetmistir. Ogrencilerin yapmis olduklar
kayit, video uygulamasi kullanilarak cizimle eslestirilmis ve ardindan film klipleri, bir elektronik bilim defteri
olusturmak i¢in Keynote adli mobil uygulamaya eklenmistir. Arastirmacilar, her iki kosulda da 6grencilerin
(geleneksel fen defteri ile tablet karsilastirmasi) verilen konular1 basarili bir sekilde 6grendiklerini, deneylere
katildiklarini, planlama ve ¢ikarimlar yaptiklarini belirtmistir. Bununla birlikte, 6grenciler tablet kullandiklarinda
daha yiiksek motivasyon, bagimsizlik ve katilim goéstermislerdir. Ayrica McMahon ve digerleri (2016), otizm
spektrum bozuklugu ve zihin yetersizligi olan 6zel gereksinimli 6grencilere fen kelimelerini 6gretmek icin
tabletlerde artirilmis gerceklik kullanarak tek denekli bir ¢caligma gerceklestirmistir. Arastirma sonucunda tim
ogrenciler, karsilastiklar1 yeni fen terimleri igin tanim ve etiketleme bilgisi edinmislerdir. Ok ve digerleri (2018),
o0grenme gligliigli ve zihin yetersizligi olan 6zel gereksinimli dort 6grenci i¢in biyoloji derslerinde tablet temelli
ogretimin etkililigini betimsel vaka ¢alismasi olarak incelemistir. Arastirma sonuglari, tablet tabanli uygulamalarin
o0grenmeyi artirdigimi gostermektedir. Tim bu g¢alismalar tablet bilgisayarin 6zel gereksinimli dgrencilere
akademik becerilerin 6gretiminde etkili oldugunu ortaya koymaktadir. Son olarak, Turan ve Atila (2021),
yaptiklar1 tek denekli ¢aligmada dgrenme giigliigii olan 6grencilerin fen kavramlarini 6grenmelerinde artirilmis
gerceklik teknolojisinin etkilerini belirlemeyi amaglamistir. Arastirma sonucunda tablet bilgisayar aracilifiyla
sunulan artirilmig gerceklik uygulamasinin 6grenme giigliigii olan 6grencilerin fen kavramlarinin 6grenmelerini
destekledigi belirlenmistir.

Ozel egitim alaninda fen 6gretimi, alanyazinin yetersiz kaldig1 alanlardan biridir (Mastropieri vd., 2006).
Fen bilgisi deneylerinin tek amac1 teorik bilgilerin ispatlanmasi olmamakla birlikte 6grencilerin psikomotor ve
biligsel becerilerini de gelistirmektir (Ozmen & Yigit, 2005). Fen deneyleri sayesinde dgrenciler materyal ve
varliklar1 dogrudan gozlemleyerek bilgi edinebilir, olaylar1 anlamlandirabilir ve edindigi bilgileri gercek yasama
aktarabilir. Ayrica fen deneyleri konulart somutlastirdigi ig¢in Ogrencilerin  anlamasini  kolaylagtirir
(Karamustafaoglu & Yaman, 2015). Bu agidan fen deneyleri 6zellikle 6zel gereksinimli bireyler i¢in olduk¢a
onemlidir. Bu ¢alismanin, tablet bilgisayar ve videolarin 6zel egitimde okuma, yazma, matematik, geometri (Ok
vd., 2018) gibi akademik beceriler diginda bir baska akademik beceri olan fen 6gretiminde kullanilmasi nedeniyle
ozel egitim alanyazinina katki saglamasi beklenmektedir. Arastirmalar teknoloji destekli 6gretiminin zel
gereksinimleri olan 6grencilere akademik becerilerinin 6gretiminde etkili oldugunu gostermektedir. Fen bilimleri
konularinin teknoloji destegi ile sunulmasi, konularin anlagilmasinda daha kolaylastirici, 6grenciler igin ilgi gekici
ve motive edici olmasi agisindan 6nemlidir. Bu agidan teknoloji destekli fen egitimi konusunda ¢aligmalarin sinirlt
oldugu goriilmektedir. Bu arastirma ile egitim ortamlarinda yayginlagan tablet bilgisayarlarin 6grencilere fen
ogretiminde kullanilmasinin olas1 yararlariin da arastirilmasi amaglanmistir. Alanyazinda, biligsel yetersizlikleri
olan 6zel gereksinimli bireylere fen 6gretimi yapilan calismalar incelendiginde fen deneylerinin kullanildig: bir
caligmaya rastlanmamigtir. Ayrica uluslararasi alanyazinda 6zel gereksinimli bireylere akademik beceri
ogretiminde siklikla kullanilan tablet bilgisayarlar, herhangi bir ¢alismada fen deneylerinin sunuldugu ara¢ olarak
kullanilmamistir. Bu nedenlerden dolay1 bu c¢alismanin amaci, tablet bilgisayarla sunulan fen deneylerinin fen
bilimleri konularinin 6gretimindeki etkililigini incelemektir. Bu amacla asagidaki arastirma sorularina yanit
aranmistir: (a) Tablet bilgisayar araciligiyla sunulan fen deneyleri, 6zel gereksinimli 6grencilere fen tanimlarinin
ve olgusal gerceklere iliskin bilgilerin 6gretiminde etkili midir? (b) Tablet bilgisayar araciligryla sunulan fen
deneyleri ile 6zel gereksinimli 6grencilere fen bilimleri konularinin &gretimi sona erdikten sonra &grenciler
kazandiklar1 becerileri bir, iki ve ii¢ hafta sonra da siirdiirebilmekte midirler? (c) Tablet bilgisayar araciligiyla
sunulan fen deneylerinin &gretiminden kazanilan beceriler bagka bir 6gretmenle ve baska bir ortamda yapilan
uygulamaya genellenebilmekte midir? (d) Fen bilimleri konularinin 6gretiminde fen deneylerinin tablet bilgisayar
araciligiyla sunulmasina iliskin 6zel gereksinimli 6grencilerin ve 6gretmenlerinin goriisleri nelerdir?
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Yontem
Arastirma Modeli

Bu ¢aligma, tek denekli arastirma modellerinden biri olan katilimcilar arast yoklama evreli ¢coklu yoklama
modeli ile tasarlanmigtir. Caligmada modele uygun olarak ogretime baglamadan 6nce tiim katilimcilardan es
zamanli olarak baglama diizeyi verisi alinmis ve kararli veri elde edildigi zaman birinci katilimcida 6gretim
oturumlarina baglanmigtir. Birinci katilimer dlgiitii karsiladigi zaman tiim katilimeilarla birinci toplu yoklama
oturumu gerceklestirilmistir. Kararli veri elde edildikten sonra ikinci katilimcida 6gretim oturumuna gegilmistir.
Ikinci katilimer da &lgiitii karsiladiginda tiim katilimcilara ikinci toplu yoklama oturumu uygulanmigtir. Kararlt
veri elde edildikten sonra iigiincii katilimei ile 6gretime gegilmis ve liglincii katilimer 6l¢iitii karsiladiginda tiim
katilimcilarla iigiincii toplu yoklama oturumu gerceklestirilmis ve uygulama sonlandirilmistir (Tekin-Iftar, 2012).
Aragtirma igin Eskisehir Osmangazi Universitesi Sosyal ve Beseri Bilimler Bilimsel Arastirma ve Yaym Etik
Kurulu'na bagvuru yapilmistir. 30.01.2019 tarihinde yapilan 2019-02 sayili toplantinin ardindan 64075176-299-
E.17694 say1 numarasiyla arastirmanin bilimsel arastirma ve yaymn etigine uygunluguna oybirligi ile karar
verilmistir.

Katihmcilar

Aragtirmaya genel egitim simifinda kaynastirma yoluyla egitim almakta olan 5. sinifa devam eden ve
yaslar1 11 olan, 6grenme giicliigii tanis1 almis li¢ 6grenci katilmistir. WISC-R’a gore ii¢ 6grencinin zeka puanlari
88-95 araligindadir. Arastirmada yer alacak katilimcilarin belirlenmesi ig¢in bazi dnkosul 6lgiitler belirlenmistir.
Bu 6nkosul beceriler: (a) kaynastirma yoluyla egitim alma, (b) alt1 yedi kelimeden olusan karmasik ciimleleri
kurabilecek ifade edici dil becerilerine sahip olma, (c) okuma/yazma bilme, (d) okudugunu anlama, (¢) kendisine
sorulan sorulara yanit verme, (f) bosluk doldurma sorularina yanit verebilme, (g) en az 15 dakika boyunca gorsel
ve isitsel uyaranlara dikkatini yoneltebilme ve (h) en az 15 dakika bir etkinlige katilabilmedir. Katilimcilar
belirlenirken 6grencilerin genel egitim okullarinda derslerine devam eden fen bilimleri gretmenleri ve destek
egitim aldiklar1 rehabilitasyon merkezindeki 6gretmenlerle goriisiilmiistiir. Bu goériismelerde 6gretmenlerden
ogrencilerin 6n kosul becerileri saglayip saglamadigt hakkinda bilgi alinmistir. Ayrica aragtirmaci arastirmanin
yapildig1 kurumda 6gretmen olarak gorev aldigi i¢in katilimcilart belirlemek amaciyla detayli gézlem yapma sanst
bulmustur Arastirmaya baslamadan 6nce tiim katilimct dgrenciler igin her biri 40 dakika olmak iizere bes ders
gbzlem yapmistir. Yapilan goriismeler ve gdzlemler sonucunda dgrencilerin dnkosul becerileri karsiladiklart
belirlenmistir. Tiim katilimcilar kendilerine verilen uyaranlara uygun sekilde tepki verebilmekte, talimatlari
uygulayabilmekte, merak ettiklerinde veya anlamadiklarinda soru sorabilmekte ve ilgilerini ¢eken konularda
iletisim kurabilmektedirler. Ayrica tiim katilimcilar tiim 6z bakim becerilerini kendileri gerceklestirebilmektedir.
Katilimcilarin motor becerileri yaslarina uygun ilerlemektedir. Katilimcilar dinledikleri ya da gordiikleri metni
yazabilmekte ve okuyabilmektedir. On bes dakika boyunca masa etkinliklerine dikkatini yoneltebilmektedir.
Ogrencilerin kaynastirma yoluyla egitim aldiklar1 genel egitim okullarindaki smiflarinda yaklasik 30 grenci
bulunmaktadir. Katilime1 6grenciler, 5. sinif genel egitim programini takip ederek tiim derslere akranlariyla birlikte
katilmaktadir. Katilimer 6grenciler kaynastirma yoluyla egitim aldiklar1 okullarda genel egitim programi disinda
genel egitim dgretmenleri tarafindan matematik ve Tiirk¢e derslerine yonelik haftada dort saat bireysel olarak
destek egitim ve okul saatleri disinda 6zel egitim ve rehabilitasyon merkezlerinde iki saat bireysel egitim
almaktadir.

Aragtirmaya katilabilecek ogrenciler belirlendikten sonra birinci arastirmaci tarafindan katilimcilarla
degerlendirme oturumlari diizenlenmistir. Degerlendirme oturumlarinda &grencilerden arastirmacilar tarafindan
hazirlanan “Kuvvet ve Hareket Degerlendirme” aracindaki 10 bosluk sorusunu doldurmalar1 istenmistir. Onkosul
becerileri saglayan ve degerlendirmede diigiik basar1 gosteren ii¢ O0grenci arastirmanin katilimcilar1 olarak
belirlenmislerdir. Katilimc1 6grencilerin  Rehberlik ve Aragtirma Merkezleri tarafindan verilen raporlar
incelendiginde tanilarinin 6grenme gili¢liigii oldugu goriilmektedir. Katilimcilarin demografik 6zellikleri Tablo
1'de verilmistir.

Tablo 1
Katilimcilarin Demografik Ozellikleri

Katihimer (Kod isim) Yas Sinif Cinsiyet Tam
Biisra 11 yas 7 ay 5 Kadin Ozel dgrenme giigliigii
Merve 11yas1ay 5 Kadin Ozel dgrenme giigliigii
Bilal 11 yas 2 ay 5 Erkek Ozel dgrenme giigliigii

Yenioglu & Giiner-Yildiz 2022, 23(4)



OZEL GEREKSINIMI OLAN OGRENCILERE FEN OGRETIMI: TABLET BILGISAYARLA SUNULAN 815
FEN DENEYLERININ ETKILILIGI

Aragtirmanin deneysel siirecinin tamami, 6zel egitim Ogretmenligi yapan birinci yazar tarafindan
gerceklestirilmistir. Birinci yazarm ii¢ yil 6zel egitim dgretmenligi deneyimi bulunmaktadir. Aragtirmacinin bu
calismadaki rolleri; arastirma oncesinde kaynastirma yoluyla egitim alan 6grencilerinin 6nkosul becerilerini
degerlendirerek arastirmaya katilacak katilimcilari belirleme, aragtirmada yer alan katilimcilari ve ailelerini
uygulama siireci hakkinda bilgilendirme, uygulamada yer alan tiim Ogretim ve yoklama oturumlarini
gergeklestirme, 6gretim sirasinda katilimcilara geri bildirim verme, arastirma verilerini kaydetme, elde edilen
verileri analiz etme, grafige dokme, yorumlama ve aragtirmanin sosyal gegerlik verilerini toplayip analiz etmektir.

Aragtirmanin giivenirlik verileri, 6zel egitim alanindan mezun olan bir 6gretmen ve yine 6zel egitim
alaninda calisan bir arastirma gorevlisi tarafindan toplanmigtir. Arastirmaci tarafindan, giivenirlik verilerini
toplayacak olan 6zel egitim uzmanlarina giivenirlik formlarinin tanitildig1 ve verilerin nasil toplanmasi gerektigi
konusunda kisa bir bilgilendirme sunumu yapilmistir. G6zlemcilere uygulamaya yonelik detayli bilgiler verilmis
ve ardindan verileri kaydetmeleri istenmistir.

Ortam ve Arac¢-Gerecler

Bu aragtirma, Eskisehir’de bulunan ve katilimci 6grencilerin destek egitim aldiklar: bir 6zel egitim ve
rehabilitasyon merkezinde gergeklestirilmistir. Aragtirmanin yoklama, uygulama, izleme ve genelleme oturumlari
katilimc1 6grencilerin devam ettikleri rehabilitasyon merkezinde bulunan bireysel egitim sinifinda diizenlenmistir.
Katilimei 6grencilere kaynastirma ortaminda kazanamadiklari fen bilimleri dersine iliskin konunun kazandirilmasi
amaciyla bireysel egitim gerceklestirilmistir. Calismanin yapildigt sinif 14 metrekaredir ve sinifta iki bireysel
¢alisma masasi, iki sandalye, bir beyaz yazi tahtasi ve bir boy aynasi bulunmaktadir. Calismada kullanilan
materyaller masada hazir olarak yer almigtir. Oturumlarda daha saglikli video kaydi alinmasi igin kamera tripod
(Gicayak) ile sabitlenmistir. Caligmanin yapildigi sinif uygun sekilde 1s1k almaktadir. Sinifta dikkat dagitici
materyaller bulunmamaktadir.

Ogretimi yapilacak fen konusu belirlenirken dncelikle Milli Egitim Bakanlhigi (MEB) 5. simif fen bilimleri
dersi iinite ve kazanimlar1 incelenmistir. “Fen Bilimleri Dersi Ogretim Programi (MEB, 2018)” iceriginde yer alan
konular Tablo 2’de verilmistir. Katilimc1 6grencilerin okulun ilk déneminde gordiikleri fen bilimleri iiniteleri (a)
Giines, diinya ve ay, (b) Canlilar diinyasi, (c) Kuvvetin 6l¢iilmesi ve siirtinme ve (d) Madde ve degisim olarak
siralanmaktadir. Katilime1 dgrencilerin diizeylerine uygun olan konular igerisinden daha énce 6gretimi yapilmis
ancak katilimcr Ogrencilerin kazanamadigi bir konunun se¢ilmesi amaglanmistir. Kaynastirma uygulamasi
sirasinda 6zel gereksinimli Ogrencilere kazandirilamamis bir becerinin se¢ilmesinin nedeni, kaynastirma
uygulamasinin dogal akist iginde kazandirilmayan becerilerin G6gretimi igin etkili Ogretim secenekleri
olusturabilmek ve kaynastirmada ¢alisan egitimcilere etkili yontemler 6nerebilmektir. Bu amagla, daha once
dgretimi yapilmis ancak edinilmemis “Kuvvetin Olgiilmesi ve Siirtiinme” iinitesinin konu alanlarindan biri olan
“Fiziksel Olaylar” secilmistir. Ogretim programinda yer alan iinitelerden deney yapmaya en uygun konu alani
“Fiziksel Olaylar” oldugu diisiiniilmektedir. Fiziksel olaylar konu alaninda 6grenciler ses ve 1s1k gibi enerji
tirlerini  gézlemlemekle birlikte hareket ve kuvvet gibi somut olarak gozlem yapabilecekleri alanlar
inceleyebilmektedir (Ozdogru, 2013). Bundan dolay1 arastirmanin deney igerigi de “Kuvvetin Olgiilmesi ve
Siirtiinme” Uinitesinden olusturulmustur.

Tablo 2
5. Sinif Fen Bilimleri Miifredati
Unite ad1 Konu alant ad1 Kazanim Sayist
Giines, diinya ve ay Diinya ve evren 7
Canlilar diinyast Canlilar ve yasam 1
Kuvvetin olgiilmesi ve siirtiinme Fiziksel olaylar 5
Madde ve degisim Madde ve dogasi 6

Aragtirmada fen deneyleri tablet bilgisayar araciligiyla 6grencilere aktarilmistir. Arastirmaya katilacak
ogrencilere fen konusunu kazandirmak igin birinci aragtirmaci tarafindan ii¢ deney iceren bir egitim videosu
hazirlanmistir. Tablo 3’te gosterildigi gibi bu deneyler sunlardir: (a) basit bir dinamometre yapalim, (b) basit bir
hovercraft deneyi yapalim ve (c) basit bir parasiit yapalim (Tablo 3). Deneyler belirlenirken se¢ilen konunun igerigi
incelenmis; konunun 6grenilmesini destekleyen ve ayni zamanda Ogrenci seviyesine uygun olan deneylerin
kullanilmasina karar verilmistir. Katilimcilara gosterilen deney videosunda birinci arastirmaci model olmustur.
Videoda model dnce deneysel diizenekleri hazirlamig ardindan deneyleri yapmistir. Deneylerin yapilist sirasinda
“Kuvvet ve Hareket” konusunun igerigi somut olarak anlatilmistir. Ornegin “Basit bir hovercraft yapalim”
deneyinde hovercraft hazirlanirken tutkal, cd, balon, plastik boru ve sise kapag: kullanilmistir. Hovercraftta yer
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alan balon sisirilmeden 6nce zemin iizerinde hareket ettirilmis ve aldigi mesafe dlgiilerek kaydedilmistir. Daha
sonra balon, hovercraftin hareket etmesine izin verecek sekilde sisirilmistir. Balon yardimiyla zeminle temasi
kesilen hovercraftin hareketine izin verilmis ve aldig1 mesafe 6lgiilerek kaydedilmistir. Model, bu islemleri
yaparken deney basamaklarini ve konu igerigini sozlii olarak agiklamistir. Katilimcilarin deney videosunda
aktarilan konu icerigini edinmeleri beklenirken, deney yapmalari beklenmemektedir. Ug farkli deney igin
hazirlanan videolar daha sonra tek bir video klip olarak diizenlenmistir. Miidahale sirasinda, katilimcilar tek bir
video lizerinden arka arkaya ii¢ deney videosunu izlemistir. Her bir deneyin videosu ortalama bes dakikadir.
Ogrencilere toplam 15 dakikalik bir deney videosu izletilmistir.

Aragtirmanin yoklama, uygulama, izleme ve genelleme oturumlarina yonelik veri toplamak amaciyla
aragtirmacilar tarafindan hazirlanan “Kuvvet ve Hareket Degerlendirme Formu”, kalem ve silgi kullanilmustir.
Form hazirlanmadan 6nce Milli Egitim Bakanlig1 tarafindan belirlenen kazanim ve konu igerigine bagl olarak 40
soruluk bir soru havuzu hazirlanmistir. Sans faktoriinii ortadan kaldirmak ve katilimcilarin sorulart ezberlemesinin
oniine ge¢mek igin hazirlanan soru havuzundaki sorulardan rastgele 10’ar soru segilerek, birbiriyle ayn1 olmayan
20 farkli “Kuvvet ve Hareket Degerlendirme Formu” olusturulmustur. “Kuvvet ve Hareket Degerlendirme Formu”
hazirlanirken ikisi 6zel egitim alan1 ve ikisi fen bilimleri egitimi alaninda ¢alisan dért uzmandan goriis alinmig ve
sorularin ¢aligmaya uygun olduguna karar verilmistir. Bu formlar tiim oturumlarda degerlendirme araci olarak
kullanilmistir. Arastirmada yer alan katilimci 6grencilerin pekistireclerini belirlemek amaciyla “Pekistire¢
Belirleme Formu” kullanilmistir. Hazirlanan formlari &gretmenlerin ve katilimer 6grencilerin doldurmast
istenmistir. Formlardan elde edilen sonuglar dikkate alinarak katilimci grenciler i¢in kullanilan pekistiregler
belirlenmis ve bu pekistiregler oturum sonlarinda katilimlarini pekistirmek amaciyla grencilere verilmistir.

Tablo 3

Deneyler
Deney adi Kullanilan materyaller Ornek sorular Hedef kazanimlar
» Kuvveti 6lgen araca ......... ..
(dinomometre) denir.
* Dinamometreye kuvvet
Helezon yay, agirlik uygulandiginda, i¢indeki helezon Deney sonucunda 6grenciler
Basit bir takimi, destek N (Uzar) kuvvetin tanimini, kuvvetin
dinamometre cubugu, tripod, « Kuvvet birimi olan Newton, Ol¢iilmesini ve gilinliik
yapalim olgtim kagdy, bant, (N) harfi ile gosterilir. yasamdaki etkilerini
kalem, ¢ivi * Daldan diisen elmay1 etkileyen ogrenirler.
kuvvet ...... .. (Yer gekimi)
kuvvetidir.

« Cisim ile yiizey arasinda olusan ve
cismin hareketini zorlagtiran veya

CD, plastik sise
kapag1, 10 cm plastik
tiip, tutkal, balon

Basit hovercraft
deneyi yapalim

Ip, makas, oyun
hamuru, ¢ivi, kare
poset, cetvel ve
kalem.

Basit bir paragiit
yapalim

engelleyen kuvvete .........
(stirtlinme kuvveti) denir.

« Siirtiinme kuvveti ......... (hareket
etmeyi) zorlagtirir

* Nesnenin temas yiizeyi arttik¢a,
stirtiinme kuvveti .......... (artar)

* Hava direnci nesnenin ..........
yonde nesneye etki eder. (Zit)

» Havanin uyguladig: siirtiinme
kuvvetine ...... ... (hava direnci)
denir.

* Yergekimi kuvveti ve .......
parasiitle atlayan kisinin hareketine
eti etmektedir. (hava direnci)

Deney sonucunda 6grenciler,
siirtinme kuvvetinin tanimini,
stirtiinme kuvvetinin neden
olustugunu, siirtiinme
kuvvetini ve giinliik yagsama
etkisini dgrenirler.

Deney sonucunda 6grenciler,
havanin uyguladig: siirtiinme
kuvvetini, paragiitlerin havada
nasil kaldigini ve hava
direncinin etkilerini 6grenirler.

Bagimh ve Bagimsiz Degisken

Aragtirmanin bagimli degiskeni, 6zel gereksinimli 6grencilerin fen bilimleri 6gretim programinda yer
alan kuvvetin tanimi, kuvvetin 6l¢iilmesi, kuvvetin giinliik yasama etkileri, siirtiinme kuvveti, siirtiinme kuvvetinin
giinliik yasamdaki yeri, hava direnci ve hava direncinin giinliilk yasama etkilerine iligkin sorulan 10 sorudan en az
dokuzunu (%90) dogru yanitlamalaridir. Tek denekli bir aragtirmada bireye bir becerinin 6gretilmesi i¢in a) %80-
90 dogruluk diizeyi ve b) %100 dogruluk diizeyi olmak tizere iki 6l¢iit kullanilmaktadir. Calisilan beceri sonraki
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beceriler i¢in 6n kosul olacaksa olgiitin %100 olarak belirlenmesi gerekmektedir (Tekin-iftar, 2012). Bu
arastirmada Olciit olarak %90 ve tlizeri dogruluk diizeyi 6l¢iit olarak belirlenmistir. Aragtirmada dogru tepki yiizdesi
“Dogru tepki sayist / (Yanlis tepki sayist + Dogru tepki sayisi) x 100” formiili kullanilarak hesaplanmistir.
Ogrencilerin tepkilerine iliskin veri toplamak icin ekte yer verilen “Kuvvet ve Hareket Degerlendirme Formu”
kullanilmustir. Katilimer 6grenciler, yoklama oturumlarinda art arda %90 ve iizerinde basarili performans
gosterdiginde 6gretim oturumlari sonlandirilmistir. Uygulamaci, oturum sonunda 6grencilerden formlart almis,
form {izerinde degerlendirme yapmis ve formda yer alan dogru cevaplara art1 (+), yanlis cevap ya da bos sorulara
eksi (-) isareti koymustur. Arastirmanin bagimsiz degiskeni ise “Kuvvet ve Hareketin Olciilmesi” adli fen bilimleri
konusunun tablet bilgisayarda deney videolar: ile sunulmasidir. Videolar, hedef konu igeriginin aktarildigi fen
deneylerini igermektedir.

Deney Siireci
Pilot Uygulama

Aragtirmaya baslamadan Once planlanan uygulama siirecinin uygunlugunu belirlemek ve ortaya
cikabilecek olasi problemleri belirleyip diizenleme yapabilmek amaciyla pilot uygulama yapilmistir. Pilot
uygulama, katilimei 6grencilerle ayni sinif diizeyinde ve ayni taniya sahip bagka bir 6grenme gii¢liigii tanis1 almis
ozel gereksinimli 6grenciyle gerceklestirilmistir. Pilot ¢alisma sirasinda baslama diizeyi, 6gretim ve yoklama
oturumlari diizenlenmistir. Ogrencinin baglama diizeyinde dogru tepki yiizdesi %0 iken, dért oturum sonunda
%87.5 diizeyinde dogru tepki sergiledigi goriilmiistiir. Pilot uygulama sonrasi aragtirmacilar uygulama siirecine
yonelik su diizenlemeleri yapmistir: a) Katilime1 6grencilerin 6gretimden sikilmamalari igin ii¢ deneyi de kapsayan
bir 6gretim videosu izledikten hemen sonra bir yoklama verisinin alinmasina karar verilmistir. b) Tablet
bilgisayarda izlenecek video agilig ekranina sabitlenmistir. Bu sayede katilimci 6grenciler tableti agtiginda bagka
uygulamalara yonelmeden 6gretim videosuna ulasabilmistir. ¢) Katilimer 6grencilerin 6gretim videosuna daha iyi
odaklanabilmeleri igin kulaklik kullanilmasina karar verilmistir.

Baslama Diizeyi Oturumlari

Ogretime baslamadan énce katilimer dgrencilerin beceriye yonelik performansini belirlemek amaciyla
tim katilimecilarda es zamanli olarak baglama diizeyi oturumlari diizenlenmistir. Degerlendirme aracinda
katilimeilarin dogru yanitlari igin veri toplama formuna (+), yanls yanitlar ya da bos birakilan sorular iginse (-)
isareti koyulmustur. Katilimcilara baslama diizeyi oturumlarinda herhangi bir ipucu ya da pekistireg
sunulmamistir. Baglama diizeyi oturumlarinda ii¢ oturum pes pese kararlt veri elde edildikten sonra 6gretim
oturumlarma gegilmistir.

Toplu Yoklama Oturumlari

Aragtirmada &gretim oturumu diizenlenen katilimcinin elde ettigi basart diizeyini koruyup korumadigini
ve Ogretim oturumu uygulanmayan katilimeilarin baglama diizeyindeki performanslarini gosterip gostermedigini
belirlemek amaciyla tiim katilimc1 6grencilerle toplu yoklama oturumlari diizenlenmigtir. Toplu yoklama
oturumlarinda, “Kuvvet ve Hareket Degerlendirme Formu” kullanilmistir. Toplu yoklama oturumlarinda, art arda
ii¢ kararl1 veri elde edilince oturumlar sonlandirilmistir. Uygulamaci, oturum sonunda dogru yanitlara art1 (+),
yanlig yanitlara ya da bos birakilan sorulara eksi (-) isareti koymustur.

Giinliik Yoklama Oturumlar:

Aragtirmada, katilimer dgrencilerin 6gretim oturumlari sonunda performanslarini belirlemek amaci ile
giinliik yoklama oturumlari diizenlenmistir. Giinliik yoklama oturumlarinda “Kuvvet ve Hareket Degerlendirme
Formu” kullanilmigtir. Uygulamaci elde ettigi verileri kaydederek katilimei 6grencilerin dogru tepkilerini
hesaplamigtir. Elde edilen dogru tepki sayis1t uygulama verisi olarak kullanilmis ve grafige islenmistir.

Ogretim Oturumlar

Ogretim oturumlarinda fen bilimleri konularmin 6gretimi i¢in hazirlanin fen deneyleri videosu tablet
bilgisayarda sunulmustur. Ogretim oturumlar1 haftada bir giin, giin i¢inde iki oturum olacak sekilde planlanmustir.
Ogretimde kullamilan videoda ii¢ farkli deney yer almaktadir. Video igeriginde, “basit dinamometre yapalim”,
“basit hovercraft deneyi (siirtiinme deneyi)” ve “basit parasiit deneyi” deneyleri bulunmaktadir. Ogretim
oturumlarinda siireg su sekilde siirdiiriilmiistiir: Ogretim igin gerekli materyaller hazirlanmig ve ortam egitime
uygun sekilde diizenlenmistir. Katilimc1 6grenciye ¢aligmaya baslamadan dnce “Merhaba, giinaydin, nasilsin?”
denilmis, daha sonra “Simdi seninle fen deneyleri yapilan bir video izleyecegiz. Videoda ii¢ farkli deney yer
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almaktadir. Her deney bittiginde videoyu durdurup deney hakkinda konusacagiz. izlerken anlamadign ya da
takildigin yer olursa durdurup bana sorabilirsin” denilerek bilgi verilmistir. Katilimciya “Hazirsan baglayalim mi?”
denilerek dikkat saglayict ipucu sunulmustur. Katilimer 6grenci “Evet hazirim” dediginde “Siiper o zaman
baslayalim” denilerek davranis pekistirilmistir. Ardindan “Kulaklig1 tak ve deney videosunu baslat” seklinde hedef
uyaran sunulmustur. Hedef uyaran sunulduktan dért saniye icinde katilimcinin baslamasi beklenmistir. Ogrenci
kulakligi takmaz ya da tablet bilgisayarda videoyu baslatmazsa “Kulakligi tak ve deney videosunu ag¢” yonergesi
tekrar edilmistir. Ogrenci videoda yer alan her bir deneyi izledikten sonra videoyu durdurmustur. Uygulamaci
deneyle ilgili “Aklina takilan veya sormak istedigin yer var mi1?” yonergesini sunmus ve 6grenci soru sordugunda
yanitlamistir. Katilimer &grenci tiim deneyleri izledikten sonra “Siiper, deneylerimiz bitti, dikkatlice izledin”
diyerek pekistirilmistir. Video izleme bittikten sonra tablet ve kulaklik katilimcinin 6niinden alinmistir. Daha sonra
katilimciya “Izledigimiz deneylerle ilgili sana sorular soracagim, sorunun yanitin1 biliyorsan yiiksek sesle soyle
ve Oniinde yer alan kagida yaz, ancak bilmiyorsan bilmiyorum, hatirlamiyorsan da hatirlamiyorum diyebilirsin.
Eger okudugumda soruyu anlamadiysan tekrar etmemi isteyebilirsin. Hazirsan baglayalim” denilerek giinliik
yoklama oturumlarina baslanmaistir.

Genelleme Oturumlar:

Aragtirmada katilimc1 6grencilerin 6grendigi fen bilimleri konularina iliskin sorular farkli bir uygulamact
tarafindan ve farkli ortamda sunuldugunda dogru yanitlayip yanitlamadiklarini belirlemek amaciyla genelleme
oturumlart diizenlenmistir. Genelleme 6n test oturumlari uygulama baslamadan o6nce, genelleme son test
oturumlari ise tiim katilimeilarda 6gretim oturumlari ve toplu yoklama oturumlar bittikten sonra baslama diizeyi
oturumlart ile benzer sekilde gergeklestirilmistir. Genelleme oturumlari, katilimer &grencilerin daha 6nce
karsilasmadigi, zihin engelliler &gretmenligi lisans programindan mezun bir &gretmen tarafindan
gerceklestirilmistir. Ayrica genelleme oturumlarinda, dgretimin yapildigi siniftan farkli bir bireysel egitim sinifi
kullanilarak ortam degisikligi de yapilmistir. Genelleme oturumlarinda katilimer 6grenciye herhangi bir pekistireg
ya da ipucu sunulmamistir. Genelleme verilerini toplamak i¢in “Kuvvet ve Hareket Degerlendirme Formu”
kullanilmastir.

Izleme Oturumlar

Katilime1 6grencilerin 6grendigi beceriyi Ogretim sonrasinda ne diizeyde devam ettirebildiklerini
belirlemek amaciyla izleme oturumlari diizenlenmistir. izleme oturumlari, 6gretim oturumlarinda belirlenen dlgiit
kargilandiktan bir, iki ve ii¢ hafta sonra gerceklestirilmis ve baslama diizeyi oturumlarmna benzer sekilde
yiiriitiilmiistiir. izleme oturumlarinda katilimci &grenciye herhangi bir pekistireg ya da ipucu sunulmamistir.
Katilimemin verdigi tepkiler “Kuvvet ve Hareket Degerlendirme Formuna” oturum sonunda kaydedilip, dogru
tepki yiizdesi hesaplanmistir.

Giivenirlik

Bu arastirmada baslama diizeyi, giinliik yoklama, toplu yoklama, &gretim, izleme ve genelleme
oturumlarma iliskin goézlemciler arasi giivenirlik ve uygulama gilivenirligi verisi toplanmistir. Giivenirlik verisi
toplanmadan 6nce gozlemciler uygulama siireci ile degerlendirme ve veri toplama formlar: hakkinda s6zlii olarak
bilgilendirilmistir. Aragtirma yer alan oturumlarin %30’undan gozlemciler arasi giivenirlik ve uygulama
giivenirligi verisi toplanmugtir.

Gozlemciler Arast Giivenirlik

Aragtirmada g6zlemciler arasi giivenirlik verilerini elde etmek i¢in Gozlemciler Arasi Giivenirlik Verisi
Kayit Formu hazirlanmistir. Gilivenirlik verisi hesaplanacak tiim oturumlarin %30’u yansiz olarak belirlenmistir.
Calismaya katilan biitiin katilimc1 6grencilere yonelik baslama diizeyi, 6gretim, giinliik yoklama, toplu yoklama,
izleme ve genelleme oturumlarina iligkin gézlemciler arasi giivenirlik hesaplanmistir. Arastirmanin gézlemciler
aras1 giivenirlik verilerinin analizde “Goriis birligi / (Goriis birligi + Goriis ayriligi) x 100” formiilii kullanilmistir
(Erbas, 2012). Gozlemci, videolar1 izlemis ve elde ettigi verileri Gézlemciler Arasi Giivenirlik Verisi Toplama
Formuna kaydetmistir. Bu analiz sonucunda aragtirmanin tamaminda yer alan yoklama oturumlarinda gézlemciler
arasi giivenirlik %100 diizeyinde bulunmustur.

Uygulama Giivenirligi

Calismaya katilan biitiin katilimer 6grencilere yonelik baslama diizeyi, 6gretim, giinliik yoklama, toplu
yoklama, izleme ve genelleme oturumlarina iliskin uygulama giivenirligi hesaplanmistir Arastirmada uygulama
giivenirligi verilerini elde etmek i¢in Uygulama Giivenirligi Verisi Toplama Formu hazirlanmigtir. Aragtirmanin

Yenioglu & Giiner-Yildiz 2022, 23(4)



OZEL GEREKSINIMI OLAN OGRENCILERE FEN OGRETIMI: TABLET BILGISAYARLA SUNULAN 819
FEN DENEYLERININ ETKILILIGI

uygulama giivenirligi verilerinin analizinde “(G6zlenen uygulamacit davranigi / Planlanan uygulamact davranisi)
x 100” formiilii kullanilmistir (Erbas, 2012). Fen bilimleri konularinin 6gretimine iligkin 6gretim oturumlarinin
uygulama basamaklari: 1) ortami diizenlemesi (masanin, sandalyenin ve sinifin yerlestirilmesi vb.), 2) arag-gereci
hazirlama (tablet bilgisayar1 hazirlama, veri toplama formu ve kalemi bulundurma vb.), 3) dikkat saglama (¢alisma
i¢in bilgilendirme vb.), 4) hedef uyarani sunma (tabletten videoyu a¢ ve kulakligini tak yonergesini verme), 5)
tablet bilgisayardan deney videosunu izletme (her deney bittiginde videoyu durdur ve merak ettigin konu hakkinda
soru sor), 6) uygulamacinin ¢aligmaya katilim davranisini pekistirmesi ve 7) Uygulamacinin oturumu sonlandirma
davraniglarina yonelik veri toplanmistir. Gézlemci, videolar izlemis ve elde ettigi verileri Uygulama Giivenirligi
Verisi Toplama Formuna kaydetmistir. Bu analiz sonucunda, arastirmanin tamaminda uygulama giivenirligi
ortalama %98 (minimum ortalama %96, maksimum ortalama %100) diizeyinde bulunmustur.

Sosyal Gegerlik

Bu aragtirmada sosyal gegerlik verileri hem katilimei1 dgrencilerden hem de katilimei 6grencilerin devam
ettikleri rehabilitasyon merkezindeki bireysel egitim 6gretmenlerinden 6znel degerlendirme yoluyla toplanmistir.
Calismaya katilan 6grencilerin kaynastirma yoluyla egitim aldiklar1 okullardaki genel egitim dgretmenleriyle
calisma oncesi bir goriisme yapilmistir. Ogrencilerle ilgili bilgi alinmis ve yapilacak ¢aligmayla ilgili bilgi
verilmistir. Ancak ¢aligmanin rehabilitasyon merkezinde yiiriitiilmesi, 6gretilen konunun 6grencinin devam ettigi
genel egitim smifinda bir onceki donem islenen ancak kazandirilamayan bir beceri olmast ve bu becerinin
rehabilitasyon merkezinde kazandirilmaya calisilmasindan dolay1 sosyal gegerlik verileri 6grencilerin devam
ettikleri rehabilitasyon merkezindeki 6gretmenlerden toplanmustir. Verilerin toplanmasi amaciyla “Ogretmen
Sosyal Gegerlik Formu” ve “Ogrenci Sosyal Gegerlik Formu” arastirmacilar tarafindan olusturulmustur.
Hazirlanan formlarda yedi evet/hayir sorusu ve ii¢ agik uglu soru olmak iizere toplam 10 soruya yer verilmistir.
Caligsma tamamlandiktan sonra arastirmaya katilan katilimei 6grencilerle ve 6gretmenleriyle bire bir goriisme
yapilmistir. Bu amagla dgretmenlere, yapilan uygulamanin amaglari, uygulama siireci, aragtirma sonuglari ve
Ogrencilerin 6gretim dncesi ve sonrast performanslari hakkinda sézel olarak bilgi verilmistir. Daha sonra katilimci
Ogrenci ve O0gretmenlerine, 6gretilmek istenen fen konusunun onemi, giinliilk hayatta kullanim1 ve 6gretimde
kullanilan araglarin uygunlugu ile ilgili gériislerini belirlemek i¢in hazirlanan agik uclu sorularin bulundugu sosyal
gecerlik formu yonlendirilmistir. Hem &grencilerden hem de 6gretmenlerde formlart yazili olarak doldurmasi
istenmistir. Ogretmen ve katilimc1 6grencilerden elde edilen sosyal gegerlik verileri betimsel analiz yoluyla analiz
edilmigtir.

Bulgular
Etkililik Bulgular:

Bu aragtirmada tablet bilgisayarda video olarak sunulan fen deneylerinin fen bilimleri konularindan
kuvvet ve hareket konusunun 6gretilmesinde etkili olup olmadigina ait elde edilen etkililik verileri Sekil 1’de
gosterilmektedir. Cizgi grafiginde dikey eksen her bir oturumdaki dogru tepki sayisini, yatay eksen ise arastirmada
yapilan oturum sayisini1 gostermektedir. Arastirmada elde edilen etkililik verileri ¢izgi grafigi lizerinde, genelleme
verileri ise siitun grafigi iizerinde gosterilmektedir. Cizgi grafiginde katilimci ogrencilerin baglama diizeyi,
uygulama, toplu yoklamalar ve izlemelerine yonelik veriler yer almaktadir. Genelleme verileri ise Sekil 2’de yer
verilen siitun grafigi lizerinde gosterilmektedir.

Birinci katilimci Biisra’nin baslama diizeyinde gosterdigi performansin ortalamast %3 olarak
hesaplanmigtir. Biisra, uygulama evresinde toplam yedi oturumun ardindan art arda ii¢ oturum %90 ve {izerinde
kararl1 veri gosterdigi i¢in Biisra ile uygulama evresi sonlandirilmistir. Biisra’nin son {i¢ oturumunda gosterdigi
kararli verilerin ortalamasi %97 olarak belirlenmistir. Biisra’nin 6l¢iitii karsiladiktan sonra gergeklestirilen toplu
yoklama oturumlarinda %90 ve iizeri basar1 gosterdigi belirlenmistir. Arastirmadan elde edilen veriler, tablet
bilgisayarda video ile sunulan fen deneylerinin 6gretimi ile Biisra’nin belirlenen 6lgiit diizeyinde fen bilimleri
konularindan biri olan kuvvet ve hareket konusunu 6grendigini ve bu beceriyi 6gretim bittikten bir, iki ve {i¢ hafta
sonra siirdiirdiiglinii gostermektedir.

Aragtirmanin ikinci katilimcist Merve’nin baslama diizeyinde gosterdigi performansin ortalamasi %0
olarak hesaplanmigtir. Merve, uygulama evresinde toplam alti oturumun ardindan art arda {i¢ oturum %90 ve
iizerinde kararli veri gosterdigi icin Merve ile uygulama evresi sonlandirilmistir. Merve’nin son ii¢ oturumunda
gosterdigi kararlt verilerin ortalamasit %93 olarak belirlenmistir. Merve’nin Olgiitii karsiladiktan sonra
gergeklestirilen toplu yoklama oturumlarinda %90 ve iizeri basar1 gosterdigi belirlenmistir. Arastirmadan elde
edilen veriler, tablet bilgisayarda video ile sunulan fen deneylerinin &gretimi ile Merve’'nin belirlenen &lgiit
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diizeyinde fen bilimleri konularindan biri olan kuvvet ve hareket konusunu 6grendigini ve bu beceriyi 6gretim
bittikten bir, iki ve {i¢ hafta sonra slirdiirdiigiinii géstermektedir.

Ugiincii katilimer olan Bilal’in baslama diizeyinde gosterdigi performansin ortalamasi %0 olarak
hesaplanmustir. Bilal’in birinci toplu yoklama oturumunda ortalamasi %3, ikinci toplu yoklama oturumunda ise
ortalamas1 %0 olarak belirlenmistir. Bilal, uygulama evresinde toplam alt1 oturumun ardindan art arda ii¢ oturum
%90 ve lizerinde kararli veri gosterdigi i¢in Bilal ile uygulama evresi sonlandirilmistir. Bilal’in son {i¢ oturumunda
gosterdigi kararli verilerin ortalamasi %100 olarak belirlenmistir. Arastirmadan elde edilen veriler, tablet
bilgisayarda video ile sunulan fen deneylerinin 6gretimi ile Bilal’in belirlenen 6l¢iit diizeyinde fen bilimleri
konularindan biri olan kuvvet ve hareket konusunu 6grendigini ve bu beceriyi 0gretim bittikten sonra da
siirdiirdiigiinti gostermektedir.

Sekil 1

Katilimcilarin Fen Bilimleri Konularina Yonelik Baslama Diizeyi (B.D.), Toplu Yoklama (T.Y.), Uygulama ve
Izleme Oturumlarindaki Dogru Tepki Yiizdeleri
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Genelleme Bulgulari

Biisra, Merve ve Bilal’in 6grendigi fen bilimleri konularini bagka bir 6gretmene ve ortama genellemesine
ait genelleme 6n test ve genelleme son teste iliskin bulgular Sekil 2°de gosterilmistir. Grafik incelendiginde,
Biigra’nin genelleme on test dogru tepki yiizdesinin %3.33 son test dogru tepki yiizdesinin ise %96.6, Merve’ nin
genelleme on test dogru tepki ylizdesinin %0 son test dogru tepki yiizdesinin ise %93.3 ve Bilal’in genelleme 6n
test dogru tepki yiizdesinin %6.66 son test dogru tepki yiizdesinin ise %100 diizeylerinde oldugu goriilmektedir.

Sekil 2

Biisra, Merve ve Bilal'in Fen Bilimleri Konularini Ogrenmeye Yonelik Baska Bir Ogretmenden ve Ortamdan
Aliman Genelleme On Test ve Son Test Dogru Tepki Yiizdeleri
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Sosyal Gecgerlik Bulgulari

Aragtirmanin sosyal gegerlik verileri, arastirmaya katilan katilimer 6grencilerden ve katilimer 6grencilerin
devam ettigi rehabilitasyon merkezindeki 6gretmenlerden 6znel degerlendirme yoluyla toplanmistir. Sosyal
gecerlik verilerinin toplanmasi i¢in “Ogretmen Sosyal Gegerlik Formu” ve “Ogrenci Sosyal Gegerlik Formu”
hazirlanmistir. Hazirlanan formlari ti¢ 6grenci ve iki 6gretmen doldurmustur. Formda yer alan sorularda katilimci
ogrenciler ve dgretmenlerin yapilan ¢alismadan memnuniyet derecesini 6l¢meyi amaglayan agik uglu sorular
bulunmaktadir. Calismaya katilan 6grencilerin tamami galisilan becerinin 6nemli oldugunu, ¢alismaya katilmaktan
memnun olduklarmi, hedef fen bilimleri konularini 6grendiklerini ve benzer ¢aligmalara katilabileceklerini
belirtmistir. Sosyal gecerlik formunda bulunan agik uglu sorular incelendiginde, ¢alismaya katilan 6grenciler,
video ile sunulan &gretimin eglenceli olmasindan dolay1 diger derslerde de kullanilmasini istemektedirler. Tim
ogrenciler caligma siirecinin eglenceli ve olumlu gegtigini vurgulamaktadir. Ogrencilere yoneltilen sorularda,
¢aligsmanin olumlu ve olumsuz yonlerini belirtmeleri istenmistir. Katilimer 6grenciler ¢alismanin olumlu yonlerini
eglenceli, 6grenmeyi kolaylastirict ve okula yardimci olarak siralamistir. Calismada yer alan iki Ogrenci
arastirmanin olumsuz yonii olmadigim belirtirken, bir 6grenci videolarin tekrar etmesi ve siirekli kayit altina
alinmasini ¢aligmadaki olumsuz yon olarak belirtmistir.

Caligmaya katilan 6grencilerin devam ettikleri 6zel egitim ve rehabilitasyon merkezindeki 6gretmenlerin
tamami arastirmada yer alan fen bilimleri konularinin 6grencileri igin 6nemli oldugunu, 6grencilerinin arastirmaya
katilmasindan memnun olduklarini, 6grencilerin fen bilimleri konularint 6grendiklerini ve 6grencilerinin benzer
bir ¢caligmaya katilmasina istekli olduklarini belirtmiglerdir. Sosyal gegerlik formunda yer alan agik u¢lu sorular
analiz edildiginde dgretmenler, grencilerinin benzer ¢aligmalarda yer almasini istemektedir. Ogretmenlerden biri
“Farkl1 ve kalic1 6grenme sagladigi i¢in benzer ¢alismalarda yer almasini isterim” derken, diger dgretmen
“Ogrencilerin bu tiir calismalardan kalic1 bilgiler 6grendigini diisiiniiyorum” yanitini vermistir. Ogretmenler ders
iceriginin tablet bilgisayar araciligtyla sunuldugu 6gretimin baska derslerde de kullanilmasini istemektedir. Sevgi
Ogretmen “Gérsel ve somut egitim araglariyla yapilan dgretimle, dgrencilerin daha iyi anlayacagim diisiiniiyorum”
yanitin1 vermistir. Ogretmenlere, dgrencilerinin ¢alismaya verdigi tepkiler soruldugunda, 6grencilerin ¢aligmaya
katilmak i¢in istekli olduklarini, ¢aligmadan keyif aldiklarint ve ¢alismay1 eglenceli bulduklarini aktarmiglardir.
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Ogretmenlere c¢aligmanin olumlu ve olumsuz yoénlerini belirtmeleri igin iki soru yoneltilmistir. Ogretmenler
galismanin olumlu yonlerini “hizli ve kalict 6grenme saglayan, eglenceli ve ilgi g¢ekici bir galigma” olarak
belirtmislerdir. Seyda Ogretmen olumsuz yon olarak “zaman alici” ifadesini kullanirken, Sevgi Ogretmen
calismanin olumsuz yonii olmadigini belirtmistir.

Tartisma

Bu arastirmada 6zel gereksinimi olan bireylere fen bilimleri konularinin gretiminde tablet bilgisayarda
sunulan fen deneylerinin etkililigini incelemek amaglanmistir. Bu amag dogrultusunda yaslar1 11 olan ve 5. sinifa
giden O6zel O6grenme giligligli tanis1 almig ii¢ Ogrenciye tablet bilgisayarda fen deneyleriyle fen bilimleri
konularindan biri olan kuvvet ve hareket konusuna yonelik 6gretim, degerlendirme, izleme ve genelleme
oturumlart gerceklestirilmistir. Arastirmadan elde edilen bulgular, tiim katilimci 6grencilerin dgretilen fen
tanimlarin1 ve olgusal gergeklere iliskin bilgileri 6grendiklerini, 6gretim tamamlandiktan sonra kazanimlarim
strdirdiiklerini ve farkli bir 6gretmene genelleyebildiklerini gostermektedir. Arastirmadan elde edilen sosyal
gegcerlik bulgular1 da aragtirmada kullanilan 6gretim materyallerinin katilime1 6grenciler ve 6gretmenler agisindan
olumlu degerlendirildigini ortaya koymaktadir.

Ozel gereksinimli dgrenciler igin fen 6gretimi kapsaminda yapilan ¢aligma sayis1 artmakla birlikte, fen
Ogretimi hala alanyazinin eksik oldugu alanlardan biri olarak goriilmektedir (Bulgren vd., 2014; Marino vd., 2010;
McGrath & Hughes, 2018). Bu nedenle 6zel gereksinimli 6grencilere fen bilimleri konularmi 6gretmeyi amaglayan
bu caligmanin alanyazina katki saglamasi beklenmektedir. Arastirmanin bir diger 6zelligi de fen bilimleri
konularmim o6gretiminde tablet bilgisayarin kullanilmasidir. Teknolojik araglar ve tablet bilgisayarlar, 6zel
gereksinimli 6grencilerin egitiminde giderek daha fazla yer almakta ve Ogretim araci olarak kullanildiklarinda
etkili sonuglar elde edilmektedir (Bouck & Weng, 2014; Cullen, 2013). Akademik becerilerin 6gretiminde etkili
sonuglar elde etmenin yani sira tablet kullaniminin 6grencilerin derse katilimini da artirdigi bilinmektedir (Ok &
Kim, 2017). Fen bilimleri dersi konularini tablet bilgisayar kullanarak 6gretmeye ¢alisan ¢alismalara bakildiginda
olumlu sonuglar elde edildigi goriilmektedir (Hart & Whalon, 2012; McMahon vd., 2016; Miller vd., 2013; Ok
vd., 2018; Smith vd., 2012). Bu arastirmadan elde edilen bulgular da alanyazindaki benzer ¢alismalarin bulgularini
desteklemekte, 6zel gereksinimli 6grencilere fen bilimleri konularinin kazandirilmasinda tablet bilgisayar
kullanilmasiyla olumlu sonuglar elde edildigini gostermektedir. Bu arastirma ve diger ¢aligmalardan elde edilen
olumlu sonuglar, 6zel gereksinimli 6grencilere fen bilimleri konularini 6gretirken tablet bilgisayar gibi teknolojik
araglarin daha fazla kullanilmasi gerektigini ortaya koymaktadir.

Alanyazindaki benzer ¢aligmalar incelendiginde tabletin bu calismalarda video izleme araci (Hart &
Whalon, 2012; McMahon vd., 2016), fen bilgisi defteri (Miller vd., 2013), uygulamalarin sunuldugu ara¢ (Ok vd.,
2018; Smith vd., 2013) olmak iizere farkli sekillerde kullanildig1 gériilmektedir. Bu ¢alismada tablet bilgisayar,
diger caligmalardan farkli olarak fen deneylerinin sunuldugu bir arag¢ olarak kullanilmistir. Fen deneyleri
ogrencilerin daha somut ve kalict 6grenmelerine yardimei olurken (Smyrnaiou vd., 2005) bu deneylerin tabletler
tizerinde sunulmasi ile 6zel gereksinimli 6grencilerin fen laboratuvarlarinda karsilasabilecekleri zorluklarin
azaltilabilecegi diisiiniilmektedir. Ayrica 6grencilerin deneyleri birden fazla kez izleyebilmelerinin 6grenmelerine
katki saglamasi beklenmektedir. Bu baglamda aragtirmanim, fen deneylerinin tabletlerle sunulmasi agisindan
yenilik getirmesi nedeniyle alanyazina katki saglayacagi umulmaktadir. Ogrencilere fen deneylerinin tablet
bilgisayarla ve 6gretim siirecinde ipuglarinin kullanilarak sunulmasi 6grencilerin fen bilimleri konularini daha hizlt
o0grenmelerini saglamakta ve ayni zamanda Ogrencilerin tablet bilgisayari kendilerinin kullanmas1 yoluyla
bagimsiz 6grenme firsat1 da saglamaktadir. Ayrica arastirmada 6gretilen temel fen bilimleri konularindan biri olan
“kuvvet ve hareket” konusu fen bilimleri dersinde bir¢ok konu i¢in 6n kosul olarak gosterilebilir (Sen &
Nakiboglu, 2012). Arastirmada bu temel konu tablet bilgisayar kullanilarak ve fen deneyleri ile 6gretilmis, boylece
Ogrencilerin genel egitim smiflarindaki basarilarma katki saglanmaya calisilmistir. Alanyazinda genel egitim
ortamlarindaki 6zel gereksinimli 6grencilerin uyarlama yapilmadan fen bilimleri konularina maruz kalmalarinin
basarisizlikla sonuglanabilecegi vurgulanmaktadir (Mastropieri vd., 2006). Bu caligmada, genel egitim
ortamlarinda sunulan geleneksel dgretim yontemleri ile katilimer 6grencilere 6gretilememis, ancak 6grencilerin
fen dersleri kapsaminda sorumlu olduklari temel bir konu tablet bilgisayar ile sunulan fen deneyleri ile 6grencilere
ogretilebilmistir. Bu sonug ayn1 zamanda 6zel gereksinimli 6grencilerin bagarilarinin saglanmasinda uyarlamanin
Onemini de ortaya koymaktadir. Tablet bilgisayarla sunulan fen deneyleri sayesinde, tiim katilimcilarin temel bir
fen konusunun bilgisine sahip olmasi, bu &grencilerin daha sonraki fen bilimleri konularin1 6grenmeye daha
hazirlikli olmalarina katki saglayabilir. Bu arastirmadan elde edilen bulgular, genel egitim ortamlarinda grenim
goren 6grencilerin bagart ve uyumlarini desteklemede uyarlamalarin ve teknoloji kullaniminin énemini bir kez
daha vurgulamaktadir. Fen bilimleri konularina yonelik deneylerde 6grencinin deneyleri bizzat yapmasi ya da
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dogrudan goézlemlemesi 6nemli ve onerilen bir deneyimdir. Ancak deney yapacak laboratuvara erisimleri kisith
olan 6grenciler bu deneyimleri videolar ile edinebilmektedir. Ayrica fen laboratuvarlarinda yapilan bazi deneylerin
risk yaratmasi ve tiim Ogrencilerin deneyimlemesinin uzun zaman almasi gibi nedenler deneylerin dogrudan
yapilmasini zorlagtirmaktadir (Aydogdu & Yardimci, 2013). Tablet bilgisayarla sunulan deney videolar: tiim bu
riskleri ve zaman kaybini ortadan kaldirmanin yani sira etkili bir 6grenme siireci saglanabilmektedir.

Aragtirma, katilimcilarin fen tanimlar1 ve 6grendikleri olgusal gerceklere iliskin bilgilerine iligkin bir, iki
ve li¢ hafta sonra yapilan degerlendirmede basarili olduklarini ortaya koymaktadir. Bu bulgu, tablet bilgisayarlarda
fen deneyleri yoluyla fen tanimlar1 ve olgusal gergeklere iliskin bilgilerin 6gretilmesinin kaliciligi saglamada etkili
oldugunu gostermektedir. Bu bulgu gz oniine alindiginda, yapilan dgretimin gelecekteki fen bilimleri konularinin
ogrenilmesi agisindan 6nemli oldugu diisliniilmektedir. Bu bulgu dogrultusunda fen dersinde yer alan diger
konular tablet bilgisayara yerlestirerek sunmanin kalic1 6grenmeyi destekleyebilecegi diisiiniilmektedir.

Gerek ulusal gerekse uluslararasi alanyazinda 6zel gereksinimli bireylere akademik becerilerin dgretildigi
birgok ¢aligsma bulunsa da fen bilimleri dersi ¢ok simirli ¢alisilan alanlardan biridir. Tirkiye'de zihin yetersizligi,
otizm spektrum bozuklugu ve gérme engeli olan 6grencilere fen dgretimi yapilan az sayida galisma bulunurken
(Giil vd., 2016; Sazak-Pmar & Merdan, 2016; Sola-Ozgiic & Cavkaytar, 2015; Sozbilir vd., 2016) 6grenme
giicligi tanist almig bireylere fen 6gretimi yapilan bir caligma bulunmamaktadir (Karaer & Melekoglu, 2020). Bu
baglamda arastirmanin, 6grenme giicliigii tanisi almis 6zel gereksinimli bireylere fen 6gretimi yapilmasi nedeniyle
farkli bir bakis agis1 sunarak alanyazina katki saglayacagi soylenebilir.

Fen bilimleri konularmin 6zel gereksinimli bireylere 6gretildigi diger arastirmalar karsilastirildiginda
(Hart & Whalon, 2012; Miller vd., 2013; Ok vd., 2018) bu arastirmada 6grencilerin hedef davramglar1 daha az
oturumda ve daha kisa siirede kazandig1 goriilmektedir. Uygulama siirecinde iki 6grenci alt1 oturumda bir 6grenci
ise yedi oturumda belirlenen 6lgiite ulasmistir. Ayrica tablette video olarak sunulan fen deneylerinin kullanimi
kolaydir. Bu agilardan, bu ¢aligmanin sonuglarinin 6zel gereksinimli 6grencilerin egitiminde etkin bir uyarlama
araci kullanimma o6rnek oldugu sdylenebilir. Egitim ortamlarinda dgrenme igerigi ile ilgili uygun videolar
kullanilarak 6zel gereksinimli 6grencilerin egitiminde olumlu sonuglar alinabilecegi diisiiniilmektedir (Krouse,
2001). Tirkiye'de ozellikle kirsal kesimdeki okullarin ¢ogunda fen laboratuvari bulunmamaktadir. Fen
laboratuvarlarinda bulunan araglarin giiniimiiz teknolojisinin gerisinde kalmasi, 6grenci ihtiyaglarma cevap
verememesi, eksik veya eski malzemelerin laboratuvarlarda yer almasi gibi faktorler fen laboratuvarlarinin
kullanilmasinin 6niindeki engellerden bazilaridir (Demir vd., 2011). Bu faktorler de goz 6niine alindiginda fen
laboratuvari bulunan okullarda, 6zel gereksinimi olan 6grencilerin bu laboratuvarlart kullanmalarinin 6niinde
engeller olabilecegi bilinmektedir. Fen 6gretiminin tablet bilgisayarlar {izerinden deney videolar1 ile sunulmasinin
Ozel gereksinimi olan 6grencilerin fen bilimleri derslerinde basarili olmalarina destek olabilecegi diisiiniilmektedir.

Bu aragtirmanin sosyal gegerlik bulgulari, 6zel gereksinimli dgrencilerin ve dgretmenlerinin, yapilan
¢aligmanin sosyal 6nemi ve yapilan aragtirmanin etkileri hakkinda olumlu goriis bildirdiklerini gostermektedir.
Ogretmenler, oOgrencilerin  katilimindan memnun  olduklarini, derslerinde  kazandiklari  becerileri
kullanabildiklerini ve fen tanimlarinin 6gretiminde etkili oldugu i¢in tablet bilgisayarda sunulan fen deneylerini
tercih edebileceklerini belirtmislerdir. Arastirmaya katilan ogrenciler de aymi sekilde tablet bilgisayarda fen
deneyleri ile 6grenmenin eglenceli oldugunu, okulda kazandiklar: becerileri kullanabileceklerini, diger derslerin
bu sekilde islendiginde daha etkili olacagini belirtmislerdir. Ogrenciler, derste tablet bilgisayar kullaniminin derse
olan motivasyonlarini ve ilgilerini artirdigini belirtmislerdir. Bu agidan bakildiginda, 6zel gereksinimli 6grencilere
fen tanim1 ve olgusal gergeklere iligkin bilgileri tablet bilgisayar ve deneylerle 6gretmenin etkili ve kalict
ogrenmeye katki saglayacagi diisiiniilmektedir. Arastirmanin sosyal gecerlik bulgulari, alanda yapilan benzer
¢aligmalarda elde edilen sosyal gegerlik bulgulari ile 6rtiismektedir (Acungil, 2014; Alber-Morgan vd., 2015;
Bahgali, 2016; Gegal & Eldeniz-Cetin, 2018; Martinez-Alvarez, 2016). Ornegin Bahgali (2016) da yaptig1
caligmada katilimer 6gretmenlerin tablet bilgisayarla sunulan 6gretimin 6grencilerine olumlu etki yaptigini
sOylediklerini belirtmistir.

Bu arastirmada elde edilen bulgular goz 6niine alindiginda ileriye doniik aragtirmalara yonelik oneriler su
sekildedir: (a) Bu arastirmada, 6grenme giicliigii tanis1 almis 6zel gereksinimli 6grenciler katilimer olarak yer
almugtir. fleride yapilacak arastirmalarda, diger yetersizliklerden etkilenen dgrencilerle calisma tekrar edilebilir.
(b) Bu arastirmada tablet bilgisayar aracihifiyla fen deneyleri videolar: sunulmustur. [leride yapilacak
arastirmalarda, fen bilimleri konularinin 6gretiminde farkli 6gretim yontemlerinin etkililigi arastirilabilir. (c) Fen
deneylerinin animasyon haline getirilerek sunumu 6nerilebilir, (d) Bu aragtirmada 6gretim oturumlart birebir
ogretim diizenlemesi bigiminde diizenlenmistir. ileride yapilacak ¢alismalarda kiiciik veya biiyiik grup
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diizenlemeleri ile sunulan 6gretimin etkililigi arastirilabilir. (e¢) Bu ¢alisma bir klinik ¢evre c¢alismasi olarak
tasarlanmustir. Ogretmenler tarafindan 6grencilerin dogal ortaminda gerceklestirilecek bir calisma ile kullanilan
yontem ve dgretim materyallerinin etkililigi arastirilabilir ve (f) Bu aragtirmada tiim 6gretim oturumlar1 aragtirmaci
tarafindan gerceklestirilmistir. Ileride yapilacak caligmalarda ailelere egitim verilebilir ve ailelerin miidahaleleri
yonetmesi Onerilebilir. Ailelerin uygulamalarindan elde edilen bulgularin etkililigi ve verimliligi 6gretmenlerin
uygulamalar ile karsilastirilabilir. Arastirmay giiclii kilan yonlerin yaninda bazi sinirliliklar da bulunmaktadir.
Bu calismanin smurliliklarindan biri, ¢alismaya sadece dgrenme giicliigii olan &grencilerin katilimer olarak
katilmasidir. Diger bir sinirlilik ise hazirlanan soru havuzunun 40 sorudan olugmasidir. Ogretilen fen konusunun
tim igerigini yansitsa da bu durum i¢ gegerliligi etkileme olasilig1 nedeniyle arastirmayi sinirlamaktadir.
Caligmanin bir diger sinirliligt da katilimer sayisinin ¢ kisi ile sinirli olmasidir.

Yazarlarin Katki Diizeyleri

Bu calismanin fikir, tasarim ve elestirel inceleme islemlerine yazarlar esit diizeyde katki sunmustur.
Calisma ikinci yazar tarafindan danigsmanligi yapilan birinci yazarin yiiksek lisans tez ¢alismasidir. Calismanin
literatiir taramasi, uygulama asamasi ve mizanpaji birinci yazar tarafindan gerceklestirilmistir. Yazim agamasinda
her iki yazar da gorev almislardir.
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10. Kuvvetin birimi olan Newton "......" harfi ile gosterilir.
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Abstract

Introduction: In parallel with the developments in technology in recent years, the use of technology in special
education has been increasing. One of the fields in which significant advantages are achieved through the use of
technology is science teaching. Although it is seen that studies on the effects of tablet computers, one of the
technological tools used in teaching science subjects to students with special needs, have increased in the literature,
more studies are needed. This research aims to examine the effectiveness of science experiments presented with
tablet computers in teaching science definitions and factual facts to students with special needs.

Method: A multiple probe design with probe conditions across participants was applied as the research design,
which is one of the single-subject research models. The research included instructional sessions, generalization,
and maintenance sessions; effectiveness, reliability, and social validity data were collected. Three students with a
learning disability who were 11 years old and were receiving inclusive education in general education schools
participated in the study.

Findings: It was determined that all students participating in the study acquired the target science definitions and
knowledge of factual facts, and they continued these acquisitions three weeks after the intervention was completed.
In addition, the participant students were able to generalize these achievements to another teacher and environment.
The social validity findings of the study revealed that the students with special needs and teachers, who were the
participants of the research, had positive views on science teaching with tablet computers.

Discussion: The findings of the study are consistent with the results of studies in the literature examining the
effectiveness of tablet computer use in teaching science to students with special needs. The findings were discussed
and compared with similar studies.

Keywords: Science teaching, science experiments, tablet computer, students with special needs, learning disability,
inclusion.
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Introduction

Science is one of the skills that are necessary for the survival of human beings, learned later and frequently
used in daily life. Science education takes its content from science, and science education aims to provide students
with scientific research skills and the ability to understand concepts through observation and research (Spooner et
al., 2011). Science education develops students to make sense of and explore their environment; it supports
students' thinking and learning skills and contributes to being more productive individuals with the knowledge
they have acquired (Colomo-Palacios et al., 2010; Israel et al., 2014; National Research Council [NRC], 2000).
Today, science education is gaining more and more importance due to the rapid development of technology, the
use of technology in science, and the increase in the need for knowledge produced by science in all areas of our
lives (Jimenez et al., 2012; Mastropieri et al., 2006).

Students with special needs are faced with the technological developments brought about by today's
conditions, just like students with typical development, and therefore they need the knowledge gained in science
courses. Science course is an important academic development area for students with special needs (Mastropieri
etal., 2006). The main aims of science education in special education are to enable children to make observations,
recognize the events around them through observation, and gain scientific process skills by using their sense organs
effectively (Karamustafaoglu & Yaman, 2015). Science education not only supports the cognitive development of
individuals with special needs, but also supports their social-emotional development (group work), physical
development (experiment setup), language development (asking questions), and the development of self-care skills
(cleaning after the experiment) (Harlan & Rivkin, 2004). However, individuals with special needs who have
intellectual disabilities or learning difficulties may encounter various difficulties in science lessons (Mastropieri
et al., 2006). These are listed as difficulties in thinking, problem-solving, and reasoning related to cognitive
abilities. The limited attention skills of these individuals negatively affect their focus. Conceptually complex
content can make the instructions difficult to understand; The limited use of short and long-term memory of
students with special needs with cognitive disabilities makes it difficult to ensure the permanence of learning
(Malekpour et al., 2013).

One of the courses in which students with special needs are expected to be successful in inclusive
environments is the science course, which includes target behaviors related to science subjects (Mastropieri &
Scruggs, 1992). Although students with special needs have difficulties in science lessons, these children need to
learn science subjects, and with the increase in the number of students with special needs in general education
environments (Jimenez et al., 2012), these students are more likely to encounter science subjects (Sola-Ozgiic &
Cavkaytar, 2015). It is important not only for their adaptation to school and success but also for the success of the
inclusion practice that these students acquire the target acquisitions related to the science course together with
other academic courses in the general education classes. However, holding students with special needs responsible
for the general education program without any adaptation may cause these students to experience academic failure
in the science course (Mastropieri et al., 2006). Adaptations and effective teaching methods are needed when
teaching complex scientific theories, concepts, and vocabulary to students with special needs (Cox et al., 2019).
For example, science education given to students with special needs becomes more interesting and meaningful
when associated with daily life (Partin, et al., 2013); Thus, meaningful, and experiential content presented to
students contributes to science learning (Gogolin & Swartz, 1992). When students receive experience-based and/or
technology-supported education, they are more likely to participate in the lesson and learn independently
(Spronken-Smith et al., 2012).

While teaching science subjects to students with special needs, conducting experiments in laboratories
can provide important experiences for students. Experiments related to science lessons are presented in laboratories
in the form of demonstration experiments for the group or by the student's first-hand experience (Ceyhun &
Karagolge, 2001). However, science experiments presented to the group in laboratories may cause some
difficulties for students with special needs. For example, students with special needs may have difficulties in
learning the experiments because science experiments are presented to the group. In addition, accidents
encountered during science lessons in the laboratory (Aydogdu & Yardimci, 2013) pose a great risk for students
with special needs who have attention and focus problems. The use of technology to prevent the negativities that
students with special needs may experience in laboratory environments can not only reduce the accidents that may
arise directly from the use of experimental tools but also help effective learning (Y1lmaz, 2017; Cikili, 2016). One
way of presenting science subjects to students using technology is the use of tablet computers in teaching.
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According to the studies in the literature, the use of technology in special education is becoming
widespread and effective results are obtained especially in studies using tablets or computers (Bouck & Weng,
2014; Cullen, 2013). Ok and Kim (2017) stated that the tablet computer was effective in teaching academic skills
to students with special needs and that these students' participation in the course increased. For example, Hart and
Whalon (2012) conducted a study in which they aimed to teach animal groups to a high school student with autism
spectrum disorder and intellectual disability by using video modeling via a tablet. As a result of the application, it
was determined that the number of correct answers given by the students to the questions about animal groups
increased. In addition, Smith et al. (2013) investigated the effect of tablet computer-assisted embedded instruction
in teaching science terms to individuals with special needs with an autism spectrum disorder. As a result of the
research, it has been revealed that the teaching provided with a tablet computer is effective. In addition to these,
Miller et al. (2013) conducted a study in which they used the tablet as a science notebook with various applications.
In the study, students with special needs with intellectual disabilities recorded the course contents on the tablet.
The recording made by the students was matched with the drawing using the video application, and then the movie
clips were added to the mobile application called Keynote to create an electronic science notebook. The researchers
stated that in both conditions, students successfully learned the given topics (comparison of traditional science
notebook and tablet), participated in the experiments, planned, and made inferences. However, students showed
higher motivation, independence, and participation when they used tablets. In addition, McMahon et al. (2016)
conducted a single-subject study using augmented reality on tablets to teach science words to special needs
students with autism spectrum disorder and intellectual disability. As a result of the research, all students gained
definitions and labeling information for the new science terms they encountered. Ok et al. (2018) examined the
effectiveness of tablet-based teaching in biology lessons for four students with learning disabilities and intellectual
disabilities as a descriptive case study. Research results show that tablet-based applications increase learning. All
these studies reveal that the tablet computer is effective in teaching academic skills to students with special needs.
Finally, Turan and Atila (2021) aimed to determine the effects of augmented reality technology on learning science
concepts of students with learning disabilities in their single-subject study. As a result of the research, it was
determined that the augmented reality application offered via a tablet computer supported the learning of science
concepts for students with learning disabilities.

Science teaching in the field of special education is one of the areas where the literature is insufficient
(Mastropieri et al., 2006). The only purpose of science experiments is not to prove theoretical knowledge, but also
to improve students' psychomotor and cognitive skills (Ozmen & Yigit, 2005). Thanks to science experiments,
students can obtain information by directly observing materials and assets, making sense of events, and transferring
the acquired knowledge to real life. In addition, science experiments make it easier for students to understand
because they embody the subjects (Karamustafaoglu & Yaman, 2015). In this respect, science experiments are
very important, especially for individuals with special needs. This study is expected to contribute to the special
education literature as tablet computers and videos are used in special education science teaching, which is another
academic skill apart from academic skills such as reading, writing, mathematics, and geometry (OKk et al., 2018).
Research shows that technology-assisted teaching is effective in teaching academic skills to students with special
needs. Presenting science subjects with the support of technology is important in terms of making the subjects
easier to understand, interesting, and motivating for students. In this respect, it is seen that the studies on
technology-supported science education are limited. This research, it is aimed to investigate the possible benefits
of using tablet computers, which have become widespread in educational environments, in teaching science to
students. In the literature, when the studies that taught science to individuals with cognitive disabilities and special
needs were examined, no study was found in which science experiments were used. In addition, tablet computers,
which are frequently used in teaching academic skills to individuals with special needs in the international
literature, have not been used as a tool in which science experiments are presented in any study. For these reasons,
this study aims to examine the effectiveness of science experiments presented with tablet computers in teaching
science subjects. For this purpose, answers were sought to the following research questions: (a) Are science
experiments presented via tablet computers effectively in teaching science definitions and information about
factual facts to students with special needs? (b) After the end of teaching science subjects to students with special
needs with science experiments presented via tablet computers, are students able to maintain the skills they have
gained one, two, and three weeks later? (c) Are the skills gained from teaching science experiments delivered via
a tablet computer generalizable to practice with another teacher and in another setting? (d) What are the opinions
of students with special needs and their teachers regarding the presentation of science experiments via tablet
computers in teaching science subjects?
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Method
Research Model

This study was designed with a multiple probe design with probe conditions across participants, one of
the single-subject research models. In accordance with the model, in the study, baseline data were obtained from
all participants simultaneously before starting the teaching, and when stable data were obtained, the instructional
sessions were started in the first participant. When the first participant met the criterion, the first full probe session
was held with all participants. After stable data were obtained, the second participant entered the instructional
session. When the second participant also met the criterion, a second full probe session was applied to all
participants. After the stable data was obtained, the training was started with the third participant and when the
third participant met the criteria, the third full probe session was held with all the participants, and the teaching
was terminated (Tekin-iftar, 2012). An application was made to Eskisehir Osmangazi University Social and
Human Sciences Scientific Research and Publication Ethics Committee for the research. After the meeting
numbered 2019-02 held on 30.01.2019, it was unanimously decided that the research is compatible with scientific
research and publication ethics with the number 64075176-299-E.17694.

Participants

Three students, aged 11, who were receiving education through inclusive education in the general
education classroom, and who were diagnosed with learning disabilities, participated in the research. According
to WISC-R, the intelligence scores of three students are in the range of 88-95. Some prerequisite criteria have been
determined to determine the participants to take part in the research. These prerequisite skills are: (a) having an
inclusive education, (b) having expressive language skills to form complex sentences of six or seven words, ()
ability to read/write, (d) reading comprehension, (e) answering questions asked of him/her, (f) answering the fill-
in-the-blank questions, (g) being able to pay attention to visual and auditory stimuli for at least 15 minutes, and
(h) participating in an activity for at least 15 minutes. While determining the participants, the science teachers who
attend the general education schools of the students and the teachers at the rehabilitation center where they receive
support education were interviewed. In these interviews, information was obtained from the teachers about whether
the students provided the prerequisite skills. In addition, since the researcher worked as a teacher in the institution
where the research was conducted, he had the chance to make detailed observations to identify the participants.
Before starting the research, he observed five lessons, 40 minutes each, for all participating students. As a result
of the interviews and observations, it was determined that the students met the prerequisite skills. All participants
can respond appropriately to the stimuli given to them, follow instructions, ask questions when they are curious or
do not understand, and communicate on topics that interest them. In addition, all participants can perform all self-
care skills themselves. The motor skills of the participants are progressing by their age. Participants can write and
read the text they listen to or see. He can direct his attention to table activities for fifteen minutes. There are
approximately 30 students in their classes in general education schools where students receive education through
mainstreaming. Participating students follow the 5th-grade general education program and attend all classes with
their peers. Participating students receive four hours of individual support training for mathematics and Turkish
lessons by general education teachers in addition to the general education program in the schools where they
receive education through mainstreaming, and two hours of individual training outside of school hours in special
education and rehabilitation centers.

After the students who could participate in the research were determined, evaluation sessions were
organized with the participants by the first researcher. In the evaluation sessions, the students were asked to fill in
the 10 blank questions in the "Force and Mation Evaluation™ tool that was prepared by the researchers. Three
students who provided the prerequisite skills and showed low success in the assessment were determined as the
participants of the study. When the reports given by the Guidance and Research Centers of the participant students
are examined, it is seen that their diagnosis is a learning disability. Demographic characteristics of the participants
are given in Table 1.

Table 1

Demographic Features of Participants
Participants (Pseudonyms) Age Grade Gender Diagnosis
Biisra 11 year 7 months 5 Female Learning disability
Merve 11 year 1 month 5 Female Learning disability
Bilal 11 year 2 months 5 Male Learning disability
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The entire experimental process of the research was carried out by the first author, who was a special
education teacher. The first author has three years of special education teaching experience. The roles of the
researcher in this study; Determining the participants who will participate in the research by evaluating the
prerequisite skills of the students who received inclusive education before the research, informing the participants
and their families about the application process, conducting all the teaching and probe sessions in the application,
giving feedback to the participants during the teaching, recording the research data, analysis, graphing,
interpretation, and collecting and analyzing the social validity data of the research.

The reliability data of the study were collected by a teacher who graduated from special education and a
research assistant working in the field of special education. A brief informative presentation was made by the
researcher, in which the reliability forms were introduced to the special education experts who would collect the
reliability data, and how the data should be collected. Observers were given detailed information about the
application and then they were asked to record the data.

Settings and Materials

This research was carried out in a special education and rehabilitation center in Eskisehir, where
participating students received supportive education. The probe, application, monitoring, and generalization
sessions of the research were held in the individual education class in the rehabilitation center where the participant
students attended. Individual training was carried out to provide the participant students with the subject related to
the science course that they could not gain in the inclusive environment. The classroom where the study was
conducted is 14 square meters and there are two individual study desks, two chairs, a whiteboard, and a full-length
mirror in the classroom. The materials used in the study are ready on the table. The camera is fixed with a tripod
for quality video recording in sessions. The classroom where the study is carried out receives appropriate light.
There are no distracting materials in the classroom.

While determining the science subject to be taught, the Ministry of National Education (MoNE) 5th-grade
science course units and achievements were examined first. The subjects included in the “Science Curriculum
(MoNE, 2018)” are given in Table 2. The science units that the participant students see in the first semester of the
school are listed as (a) the sun, the earth, and the moon, (b) the world of living things, (c) the measurement of force
and friction, and (d) matter and change. It is aimed to choose a subject that has been taught before but that the
participant students could not gain from among the subjects that are suitable for the level of the participant students.
The reason for choosing a skill that could not be gained by students with special needs during the mainstreaming
practice is to create effective teaching options for the teaching of skills that are not gained in the natural flow of
the mainstreaming practice and to suggest effective methods to educators working in mainstreaming. For this
purpose, “Physical Phenomena”, one of the subject areas of the “Measurement of Force and Friction” unit, which
was taught but not acquired before, was chosen. Among the units in the curriculum, it is thought that the most
suitable subject area for experimentation is “Physical Events”. In the field of physical events, students can observe
energy types such as sound and light, as well as examine areas where they can make concrete observations such
as motion and force (Ozdogru, 2013). Therefore, the experimental content of the research was formed from the
“Measurement of Force and Friction” unit.

Table 2
5th Grade Science Curriculum
Units name Subject area name Number of achievements
Sun, earth and moon Earth and universe 7
Living world Creatures and life 1
Measurement of force and motion Physical events 5
Matter and change Matter and nature 6

In the research, science experiments were transferred to the students via tablet computers. An educational
video containing three experiments was prepared by the first researcher in order to introduce the science subjects
to the students who will participate in the research. As shown in Table 3, these experiments are: (a) let's make a
simple dynamometer, (b) let's do a simple hovercraft experiment, and (c) let's make a simple parachute (Table 3).
While determining the experiments, the content of the selected topic was examined; It was decided to use
experiments that support the learning of the subject and at the same time are suitable for the level of the student.
In the experiment video shown to the participants, the first researcher became the model. In the video, the model
first prepared the experimental setups and then carried out the experiments. During the experiments, the content
of the “Force and Motion” subject was explained concretely. For example, in the experiment “Let's make a simple
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hovercraft”, glue, cd, balloon, plastic pipe, and bottle cap were used while preparing the hovercraft. The balloon
in the hovercraft was moved on the ground before being inflated and the distance it took was measured and
recorded. The balloon was then inflated to allow the hovercraft to move. The hovercraft, whose contact with the
ground was cut off with the help of the balloon, was allowed to move and the distance it traveled was measured
and recorded. The model verbally explained the experimental steps and the content of the subject while performing
these operations. While the participants are expected to acquire the subject content conveyed in the experiment
video, they are not expected to conduct an experiment. The videos prepared for three different experiments were
then arranged as a single video clip. During the intervention, participants watched three consecutive videos of
experiments over a single video. The video of each experiment is on average five minutes. A total of 15 minutes
of experiment video was shown to the students.

“Force and Motion Evaluation Form” prepared by the researchers, pencil, and eraser was used to collect
data for probe, application, monitoring, and generalization sessions of the research. Before the form was prepared,
a question pool of 40 questions was prepared depending on the acquisition and subject content determined by the
Ministry of National Education. In order to eliminate the chance factor and prevent the participants from
memorizing the questions, 10 questions were randomly selected from the questions in the pool prepared, and 20
different “Force and Motion Evaluation Forms” were created that are not the same. While preparing the “Force
and Movement Evaluation Form”, opinions were taken from four experts, two of whom work in the field of special
education and two in the field of science education, and it was decided that the questions were suitable for the
study. These forms were used as an evaluation tool in all sessions. “Reinforcement Identification Form” was used
to determine the reinforcers of the participating students in the study. Teachers and participant students were asked
to fill in the prepared forms. Considering the results obtained from the forms, the reinforcers used for the
participating students were determined and these reinforcers were given to the students at the end of the session to
reinforce their participation.

Table 3
Experiments
Experiment name Used materials Sample questions Target achievements
* The tool that measures the force is
calleda ........... (dynamometer)
* When force is applied to the
Coil Spring, WEIght dynamometer, the coil Spring inside As a result of the eXperiment,
Let's do a simol kit, support rod, it (extends) students learn the definition of
ple ; i . .
dynamometer tripod, measuring « Newton, the unit of force, is denoted  force, the measurement of
paper, sticky tape, by the letter ............ ™) force, and its effects in daily
pencil, nail. *The force affecting the apple falling  life.
from the branch is the force of
........ (gravity)
*The force that occurs between the
object and the surface and that )
makes it difficult or prevents the As a result of the experiment,
movement of the object is called the students learn the
Let's do a simple CD, plastic bottle cap, (friction force) definition of friction force,
hovercraft 10 cm plastic tube, « Friction force makes it difficult to why the friction force occurs,
experiment glue, balloon. (move) which affects the friction
+As the contact surface of the object force, and its effect on daily
increases, the friction force life.
.......... (increases)
*Air resistance is in the .......... the
direction of the object's motion. As a result of the experiment,
Rope, scissors, play (opposite) the student learns the friction
Let's do a simple d ' A *The friction force applied by the air force applied by the air, how
ough, nails, square . . . ; -
parachute bag, ruler, and pencil is called .........(air resistance) the parachutes stay in the air,
' ' " eQravitational force and ....... act on and the effects of air
a person jumping with a parachute. resistance.

(air resistance)
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Dependent and Independent Variable

The dependent variable of the study was at least nine out of 10 questions asked about the definition of
force, measurement of force, effects of force on daily life, friction force, the place of friction force in daily life, air
resistance, and the effects of air resistance on daily life in the science curriculum of students with special needs.
(%90) are correct answers. In a single-subject study, two criteria, a) 80-90% accuracy level and b) 100% accuracy
level, are used to teach a skill to an individual. If the studied skill will be a prerequisite for the next skills, the
criterion should be determined as 100% (Tekin-iftar, 2012). In this study, the accuracy level of 90% and above
was determined as a criterion. The percentage of correct responses in the study was calculated using the formula
“Number of correct responses / (Number of incorrect responses + Number of correct responses) x 100”. The
attached "Force and Motion Evaluation Form" was used to collect data on the students' reactions. The teaching
sessions were terminated when the participating students performed 90% or more successively in the probe
sessions. At the end of the session, the practitioner took the forms from the students, evaluated the form, and put
a plus (+), wrong answer, or minus (-) sign for the correct answers in the form. The independent variable of the
research is the presentation of the science subject called “Measurement of Force and Motion” with experimental
videos on a tablet computer. The videos contain science experiments in which the target subject content is
conveyed.

Experimental Procedures
Pilot Study

Before starting the research, a pilot study was conducted in order to determine the suitability of the
planned implementation process and to identify and regulate possible problems that may arise. The pilot study was
conducted with a special needs student who was diagnosed with another learning disability at the same grade level
and with the same diagnosis as the participant students. Baseline, teaching, and probe sessions were held during
the pilot study. While the percentage of correct response was 0% at the baseline sessions, it was observed that the
correct response was 87.5% at the end of the four sessions. After the pilot implementation, the researchers made
the following arrangements for the implementation process: a) It was decided to collect attendance data right after
watching an instructional video covering all three experiments so that the participant students would not get bored
with the teaching. b) The video to be watched on the tablet computer is fixed on the splash screen. In this way,
when the participant students opened the tablet, they were able to access the instructional video without turning to
other applications. c) It was decided to use headphones so that the participant students could better focus on the
instructional video.

Baseline Probe Sessions

Before starting the teaching, baseline probe sessions were held simultaneously for all participants in order
to determine the performance of the participant students regarding the skill. In the evaluation tool, a (+) sigh was
put on the data collection form for the correct answers of the participants, and a (-) sign was put for the wrong
answers or questions left blank. No hints or reinforcements were offered to the participants in the baseline sessions.
In the baseline sessions, after three consecutive sessions of stable data were obtained, the teaching sessions were
started.

Full Probe Sessions

In the research, full probe sessions were held with all participating students in order to determine whether
the participant who was held in the teaching session maintained the level of success achieved and whether the
participants who did not have the instructional session showed their performance at the baseline. “Force and
Movement Evaluation Form” was used in the collective probe sessions. In the collective probe sessions, the
sessions were terminated when three consecutive stable data were obtained. At the end of the session, the
practitioner put a plus (+) sign for correct answers and a minus (-) sign for incorrect answers or questions left
blank.

Daily Probe Sessions

In the research, daily probe sessions were held to determine the performance of the participant students
at the end of the instructional sessions. “Force and Motion Evaluation Form” was used in daily probe sessions.
The practitioner recorded the data he obtained and calculated the correct responses of the participant students. The
number of correct responses obtained was used as instructional data and plotted on the graph.
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Instructional Sessions

Prepare for the teaching of science subjects in the teaching sessions, the science experiments video was
presented on the tablet computer. The instructional sessions are planned as one day a week, two sessions per day.
There are three different experiments in the used video: “let’s do a simple dynamometer”, “let’s do a simple
hovercraft experiment (friction test)” and “let’s do a simple parachute test”. The instructional sessions are planned
to be two sessions once a week for all participating students. In a single-subject study, two criteria are used: a) 80-
90% accuracy level and b) 100% accuracy level (Tekin-iftar, 2012). In this study, 90% and above accuracy level
was determined as the criteria. The process was continued as follows in the instructional sessions: Materials
required for teaching were prepared and the environment was arranged in accordance with education. The
following sentences were said by the researcher: “Hello, good morning, how are you? Now we will watch a video
with science experiments. There are three different experiments in the video. Whenever the experiment is over,
we will stop the video and talk about the experiment. If you do not understand or get stuck while watching, you
can stop and ask me.” “Let’s start if you’re ready?” A stimulant tip is presented. When the participating student
said “Yes, I’'m ready,” the behavior is awarded by saying “let’s get started then”. Afterwards, the target stimulus
was presented as “wear the headset and start the experiment video”. The participant was expected to start within
four seconds after the target stimulus was presented. If the participant does not wear headphones or start the video
on the tablet computer, the “plug in headphones and open experiment video” instruction has been repeated. The
participating student stopped the video after watching each experiment in the video. The participating student
stopped the video after watching each experiment in the video. The practitioner asked the question “Do you have
any questions?” and verbally answered when the participating student asked a question. If the participating student
does not ask any questions, the researcher provides brief information about the experiment. After the student
watched all the experiments, he was rewarded by saying “Great, our experiments are over, you watched it
carefully”. After watching the video, the tablet and headphones were taken off. Later, the researcher said, “I will
ask you questions about the experiments we have just watched, if you know the answer, say it out loud and write
on the paper in front of you, but if you do not know the answer, you can say | do not know if you do not remember
you can say that | do not remember. If you do not understand the question, you can ask me to repeat it. Afterward,
questions were asked to the participant. The participant wrote the responses to the assessment tool.

Generalization Sessions

In the research, generalization sessions were held in order to determine whether the participant students
answered the questions about the science subjects they learned correctly when presented by a different practitioner
and in a different environment. Generalization pre-test sessions were held before the study started, and
generalization post-test sessions were carried out in a similar way to the baseline sessions, after the teaching
sessions and mass probe sessions were completed for all participants. Generalization sessions were conducted by
a teacher who graduated from the undergraduate program of teaching for the mentally handicapped, whom the
participant students had not met before. In addition, in the generalization sessions, the environment was changed
by using an individual education class different from the one in which the instruction was given. In the
generalization sessions, no reinforcers or hints were presented to the participant student. “Force and Motion
Evaluation Form” was used to collect generalization data.

Maintenance Sessions

Maintenance sessions were held in order to determine at what level the participant students were able to
continue the skill they learned after the instruction. The maintenance sessions were held one, two, and three weeks
after the criteria set in the teaching sessions were met and were conducted similarly to the baseline sessions. In the
maintenance sessions, no reinforcers or hints were presented to the participant student. The responses of the
participant were recorded on the “Strength and Movement Evaluation Form” at the end of the session and the
correct response percentage was calculated.

Reliability

In the study, inter-observer reliability, and treatment integrity data were collected regarding the baseline
level, daily probe, full probe, instructional, maintenance, and generalization sessions. Observers were verbally
informed about instructions and forms before reliability data were collected. Reliability data between treatment
and observers were collected from 30% of the sessions. All video recordings of the target behavior of all
participants and the form filled out by the participating students were given to an observer who collected the
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reliability data. The observer viewed these sessions, checked the forms, and entered data into the “Inter-Observer
Reliability Data Collection” and “Treatment Integrity Data Collection” forms.

Interobserver Reliability

In order to obtain inter-observer reliability data, the Inter-Observer Confidence Data Registration Form
was prepared. 30% of all sessions for which the reliability data will be calculated were determined as neutrally.
Inter-observer reliability was calculated regarding the baseline, instruction, daily probe, full probe, maintenance,
and generalization sessions for all participating students participating in the study. The formula “Agreement /
(Agreement + Disagreement) x 100” was used in the analysis of the inter-observer reliability data of the research
(Erbas, 2012). The observer watched the videos and recorded the data obtained in the Inter-Observer Confidence
Data Collection Form. As a result of this analysis, the interobserver reliability was found to be 100% in the probe
sessions throughout the study.

Treatment Integrity

The application reliability of the baseline, instruction, daily probe, full probe, monitoring, and
generalization sessions for all participating students participating in the study was calculated. In order to obtain
treatment integrity data in the study, Application Reliability Data Collection Form was prepared. In the analysis
of the treatment integrity data of the research, the formula “Observed practitioner behavior / Planned practitioner
behavior) x 100” was used (Erbas, 2012). Study steps of teaching sessions on teaching science subjects: 1)
organizing the environment (placement of the table, chair, and classroom, etc.), 2) preparation of tools (preparing
a tablet computer, holding a data collection form and pen, etc.), 3) providing attention (information for the study,
etc.), 4) presenting the target stimulus (turn on the video on the tablet and don't give the instruction to put on your
headphones), 5) watching the experiment video from the tablet computer (stop the video at the end of each
experiment and ask a question about the subject you are curious about), 6) reinforcement of the participant's
behavior in the study, and 7) session of the practitioner data on termination behaviors were collected. The observer
watched the videos and recorded the data obtained in the Application Reliability Data Collection Form. As a result
of this analysis, application reliability was found to be 98% (minimum average 96%, maximum average 100%)
throughout the study.

Social Validity

In this study, social validity data were collected from both the participant students and the individual
education teachers in the rehabilitation center where the participant students attended, through subjective
evaluation. A pre-study interview was conducted with the general education teachers of the schools where the
students participating in the study received education through mainstreaming. Information about the students was
taken and information was given about the work to be done. However, since the study was carried out in the
rehabilitation center, the subject taught was a skill that was taught in the previous term but could not be gained in
the general education class where the student continues, and this skill was tried to be gained in the rehabilitation
center, social validity data were collected from the teachers in the rehabilitation center where the students attended.
“Teacher Social Validity Form” and “Student Social Validity Form” were created by the researchers to collect the
data. A total of 10 questions, including seven yes/no questions and three open-ended questions, were included in
the prepared forms. After the study was completed, one-on-one interviews were conducted with the participating
students and their teachers. For this purpose, the teachers were verbally informed about the aims of the application,
the application process, the results of the research, and the performance of the students before and after the
instruction. Then, the social validity form, which included open-ended questions, was directed to the participant
students and teachers to determine their views on the importance of the science subject to be taught, its use in daily
life, and the appropriateness of the tools used in teaching. Both students and teachers were asked to fill in the forms
in writing. Social validity data obtained from the teacher and participant students were analyzed through
descriptive analysis.

Findings
Effectiveness Findings

In this research, the effectiveness data obtained regarding whether the science experiments presented as
videos on the tablet computer are effective in teaching the subject of force and motion, which are science subjects,
are shown in Figure 1. In the line graph, the vertical axis shows the nhumber of correct responses in each session,
and the horizontal axis shows the number of sessions in the research. The effectiveness data obtained in the study
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are shown on the line chart and the generalization data on the bar chart. The line graph includes data on the baseline,
instructions, full probe sessions, and maintenance of the participating students. The generalization data is shown
on the bar chart in Figure 2.

The average performance of the first participant Biisra at the baseline was calculated as 3%. Since Biisra
showed 90% or more stable data in three consecutive sessions after a total of seven sessions during the instruction
phase, the instruction phase was ended with Biisra. The average of the stable data that Biisra showed in her last
three sessions was determined as 97%. It was determined that Biisra had a success rate of 90% or more in the full
probe sessions held after meeting the criteria. The data obtained from the research show that Biisra learned the
subject of force and motion, which is one of the science subjects at the specified criterion level, through the
teaching of science experiments presented with video on a tablet computer, and she continued this skill one, two
and three weeks after the end of the teaching.

Figure 1

Percentage of Correct Response in Baseline Probe Session (B.P.S), Instructional Sessions, Full Probe Sessions
(F.P.S), and Maintenance for Science Subjects
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The average performance of Merve, the second participant of the study, at the baseline was calculated as
0%. Since Merve showed 90% or more stable data in three consecutive sessions after a total of six sessions during
the instruction phase, the instruction phase was ended with Merve. The average of the stable data that Merve
showed in her last three sessions was determined as 93%. It was determined that Merve had a success rate of 90%
or more in the full probe sessions held after meeting the criteria. The data obtained from the research show that
with the teaching of science experiments presented on a tablet computer with video, Merve learned the subject of
force and motion, one of the science subjects at the specified criterion level, and continued this skill one, two, and
three weeks after the end of the teaching.

The average performance of Bilal, the third participant, at the baseline was calculated as 0%. Bilal's
average was determined as 3% in the first full probe session and 0% in the second full probe session. Since Bilal
showed 90% or more stable data in three consecutive sessions after a total of six sessions during the instruction
phase, the instruction phase ended with Bilal. The average of the stable data that Bilal showed in his last three
sessions was determined as 100%. The data obtained from the research show that Bilal learned the subject of force
and motion, which is one of the science subjects at the specified criterion level, with the teaching of science
experiments presented with video on the tablet computer and continued this skill after the end of the teaching.

Generalization Findings

The findings of the generalization pre-test and generalization post-test of Biisra, Merve, and Bilal
generalizing the science subjects they learned to another teacher and to the environment are shown in Figure 2.
When the graph is examined, it is seen that Biisra's generalization pre-test correct response percentage is 3.33%,
post-test correct response percentage is 96.6%, Merve's generalization pre-test correct response percentage is 0%,
post-test correct response percentage is 93.3%, and Bilal's generalization pretest correct response percentage is
93.3%. It is seen that the generalization pre-test correct response percentage is 6.66% and the post-test correct
response percentage is 100%.

Figure 2

General Response Pre-test and Post-test Correct Response Percentages from Biisra, Merve, and Bilal from
Another Teacher and Environment to Learn Science Subjects
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Social Validity Findings

The social validity data of the research were collected through subjective evaluation from the participating
students and the teachers in the rehabilitation center where the participant students attended. “Teacher Social
Validity Form” and “Student Social Validity Form” were prepared to collect social validity data. Three students
and two teachers filled in the prepared forms. In the questions in the form, there are open-ended questions aiming
to measure the degree of satisfaction of the participating students and teachers with the work done. All of the
students who participated in the study stated that the skill studied was important, they were happy to participate in
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the study, they learned the target science subjects and they could participate in similar studies. When the open-
ended questions in the social validity form are examined, the students participating in the study want the video-
based instruction to be used in other lessons, as it is entertaining. All students emphasize that the study process is
fun and positive. In the questions directed to the students, they were asked to indicate the positive and negative
aspects of the study. Participating students listed the positive aspects of the study as fun, facilitating learning, and
helping the school. While two students in the study stated that there was no negative aspect of the research, one
student stated that the videos were repeated and recorded continuously as a negative aspect of the study.

All of the teachers in the special education and rehabilitation center attended by the students who
participated in the study stated that the science subjects included in the research were important for their students,
they were satisfied with the participation of their students in the research, the students learned science subjects and
they were willing to have their students participate in a similar study. When the open-ended questions in the social
validity form are analyzed, the teachers want their students to take part in similar studies. While one of the teachers
said, “I would like to take part in similar studies as it provides different and permanent learning”, the other teacher
replied, “I think that students learn permanent information from such studies”. Teachers want the teaching, in
which the course content is presented via tablet computers, to be used in other courses as well. Teacher Sevgi
replied, “I think students will understand better with teaching with visual and concrete educational tools”. When
the teachers were asked about their students' reactions to the study, they stated that the students were willing to
participate in the study, enjoyed the study, and found it fun. Two questions were asked to the teachers to indicate
the positive and negative aspects of the study. Teachers stated the positive aspects of the study as a fun and
interesting study that provides fast and permanent learning'. While Seyda Teacher used the expression “time
consuming” as a negative aspect, Sevgi Teacher stated that there was no negative aspect of working.

Discussion

This study aimed to examine the effectiveness of science experiments presented on tablet computers in
teaching science subjects to individuals with special needs. For this purpose, instruction, evaluation, maintenance,
and generalization sessions on the subject of force and motion, which is one of the science subjects, were carried
out with science experiments on a tablet computer to three students aged 11 who were in the 5th grade. The findings
obtained from the research show that all participant students learned the taught science definitions and information
about factual facts, continued their gains after the teaching was completed, and were able to generalize to a different
teacher. The social validity findings obtained from the research also revealed that the teaching materials used in
the research were evaluated positively in terms of participant students and teachers.

Although the number of studies conducted within the scope of science teaching for students with special
needs is increasing, science teaching is still seen as one of the areas where the literature is lacking (Bulgren et al.,
2014; Marino et al., 2010; McGrath & Hughes, 2018). For this reason, this study, which aims to teach science
subjects to students with special needs, is expected to contribute to the literature. Another feature of the research
is the use of tablet computers in teaching science subjects. Technological tools and tablet computers are
increasingly taking place in the education of students with special needs and effective results are obtained when
they are used as teaching tools (Bouck & Weng, 2014; Cullen, 2013). In addition to achieving effective results in
the teaching of academic skills, it is known that the use of tablets also increases students' participation in the lesson
(Ok & Kim, 2017). When the studies that try to teach science course subjects using tablet computers are examined,
it is seen that positive results are obtained (Hart & Whalon, 2012; McMahon et al., 2016; Miller et al., 2013; Ok
et al., 2018; Smith et al., 2012). The findings obtained from this study also support the findings of similar studies
in the literature and show that positive results are obtained by using tablet computers in teaching science subjects
to students with special needs. The positive results obtained from this research and other studies reveal that
technological tools such as tablet computers should be used more when teaching science subjects to students with
special needs.

When similar studies in the literature are examined, in these studies, the tablet is a video monitoring tool
(Hart & Whalon, 2012; McMahon et al., 2016), science notebook (Miller et al., 2013), the tool in which the
applications are presented (Ok et al., 2018; Smith et al., 2013) are used in different ways. In this study, unlike other
studies, the tablet computer was used as a tool in which science experiments were presented. While science
experiments help students learn more concretely and permanently (Smyrnaiou et al., 2005), it is thought that the
difficulties that students with special needs may encounter in science laboratories can be reduced by presenting
these experiments on tablets. In addition, it is expected that students can watch the experiments more than once,
contributing to their learning. In this context, it is hoped that the research will contribute to the literature as it
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brings innovation in terms of presenting science experiments with tablets. Presenting science experiments to
students with a tablet computer and using clues in the teaching process enables students to learn science subjects
faster, and also provides students with the opportunity to learn independently by using the tablet computer
themselves. In addition, the subject of "“force and motion", one of the basic science subjects taught in the research,
can be shown as a prerequisite for many subjects in the science course (Sen & Nakiboglu, 2012). In the research,
this basic subject was taught using tablet computers and science experiments, so that it was tried to contribute to
the success of the students in the general education classes. In the literature, it is emphasized that the exposure of
students with special needs in general education environments to science subjects without adaptation may result
in failure (Mastropieri et al., 2006). In this study, the participant students could not be taught with the traditional
teaching methods offered in general education environments, but a basic subject that the students were responsible
for within the scope of science lessons could be taught to the students with science experiments presented with a
tablet computer. This result also reveals the importance of adaptation in ensuring the success of students with
special needs. Thanks to the science experiments presented with a tablet computer, the knowledge of a basic
science subject by all participants can contribute to these students' better preparedness to learn further science
subjects. The findings of this study once again emphasize the importance of adaptations and technology use in
supporting the success and adaptation of students studying in general education environments. In experiments on
science subjects, it is an important and recommended experience for the student to do the experiments himself or
directly observe them. However, students who have limited access to the laboratory to experiment can gain these
experiences with videos. In addition, some experiments in science laboratories create risks and take a long time
for all students to experience, which makes it difficult to conduct experiments directly (Aydogdu & Yardimci,
2013). Experiment videos presented with a tablet computer can eliminate all these risks and time loss, as well as
provide an effective learning process.

The research reveals that the participants were successful in the evaluation made after one, two, and three
weeks regarding their knowledge of science definitions and the factual facts they learned. This finding shows that
teaching science definitions and factual facts through science experiments on tablet computers is effective in
providing permanence. Considering this finding, it is thought that teaching is important in terms of learning future
science subjects. In line with this finding, it is thought that presenting the other subjects in the science lesson by
placing them on a tablet computer can support permanent learning.

Although there are many studies in both national and international literature in which academic skills are
taught to individuals with special needs, the science course is one of the fields that has been studied very limitedly.
While few studies in Turkey teach science to students with intellectual disability, autism spectrum disorder and
visual impairment (Giil et al., 2016; Sazak-Pmar & Merdan, 2016; Sola-Ozgii¢ & Cavkaytar, 2015; Sozbilir et al.,
2016), no study teaches science to individuals diagnosed with learning disabilities (Karaer & Melekoglu, 2020).
In this context, it can be said that the research will contribute to the literature by presenting a different perspective
since science is taught to individuals with learning disabilities.

When other studies in which science subjects are taught to individuals with special needs are compared
(Hart & Whalon, 2012; Miller et al., 2013; Ok et al., 2018), it is seen that students acquire target behaviors in
fewer sessions and in a shorter time. During the implementation process, two students reached the specified criteria
in six sessions and one student in seven sessions. In addition, the science experiments presented as videos on the
tablet are easy to use. In these respects, it can be said that the results of this study are an example of the use of an
effective adaptation tool in the education of students with special needs. It is thought that positive results can be
obtained in the education of students with special needs by using appropriate videos about learning content in
educational environments (Krouse, 2001). Most of the schools in Turkey, especially in rural areas, do not have
science laboratories. Some of the barriers to the use of science laboratories are factors such as the tools in science
laboratories falling behind today's technology, failing to meet student needs, and missing or outdated materials in
laboratories (Demir et al., 2011). Considering these factors, it is known that in schools with science laboratories,
there may be obstacles for students with special needs to use these laboratories. It is thought that presenting science
teaching with experiment videos on tablet computers can support students with special needs to be successful in
science courses.

The social validity findings of this study show that students with special needs and their teachers have
positive opinions about the social importance of the work done and the effects of the research done. The teachers
stated that they were satisfied with the participation of the students, that they could use the skills they gained in
their lessons, and that they would prefer the science experiments presented on the tablet computer because they
were effective in teaching science definitions. The students participating in the research also stated that learning
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with science experiments on the tablet computer is fun, they can use the skills they have gained at school, and
other lessons will be more effective when they are taught in this way. The students stated that the use of tablet
computers in the lesson increased their motivation and interest in the lesson. From this point of view, it is thought
that teaching students with special needs information about science definitions and factual facts with tablet
computers and experiments will contribute to effective and permanent learning. The social validity findings of the
study overlap with the social validity findings obtained in similar studies conducted in the field (Acungil, 2014;
Alber-Morgan et al., 2015; Bahgali, 2016; Gegal & Eldeniz-Cetin, 2018; Martinez-Alvarez, 2016). For example,
Bahgal1 (2016) also stated in his study that participant teachers said that the teaching provided with a tablet
computer had a positive effect on their students.

Considering the findings obtained in this study, the recommendations for future research are as follows:
(a) Students with special needs who were diagnosed with learning disabilities took part as participants in this study.
In future research, the study can be repeated with students affected by other disabilities. (b) In this research, science
experiment videos were presented via tablet computer. In future research, the effectiveness of different teaching
methods in teaching science subjects can be investigated. (c) Animated presentation of science experiments can
be suggested, (d) In this research, teaching sessions were organized in the form of one-to-one teaching
arrangements. In future studies, the effectiveness of teaching provided in small or large group arrangements can
be investigated. (e) This study was designed as a clinical environment study. The effectiveness of the methods and
teaching materials used by the teachers in a study to be carried out in the natural environment of the students can
be investigated and (f) In this research, all teaching sessions were conducted by the researcher. In future studies,
families can be educated, and it can be suggested that families manage the interventions. The effectiveness and
efficiency of the findings obtained from the practices of the families can be compared with the practices of the
teachers. In addition to the strengths of the research, there are also some limitations. One of the limitations of this
study is that only students with learning disabilities participated in the study as participants. Another limitation is
that the prepared question pool consists of 40 questions. Although it reflects the entire content of the taught science
subject, this situation limits the research due to the possibility of affecting internal validity. Another limitation of
the study is that the number of participants was limited to three people.
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Appendix
Force and Motion Evaluation Form
1. Spring, whichisa ............ material, is used in the construction of the dynamometer.
2. When force is applied to the dynamometer, the spring inside it ............c.cccoeeee.
3. The spring inside the dynamometers works with .................

4. The force acting on the apple falling from the branch is the force of .................

5. Friction force makes ................ difficult.
6. The friction force is .......ccocevvevvevennne. on smooth and slippery surfaces.
7. The magnitude of the friction force depends on the ................... of the surface of the object

in contact with the surface..
8. Aiir resistance is a kind of ............. force.
9. Air resistance isinthe .......c..cccocveueenee. direction of the motion of the object.

10. The unit of force, the Newton, is denoted by the letter "......".
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