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Oz
Giris: Bu arastirmada ilkokul 4. sinifta kaynastirmaya devam eden 6grenme giicliigii (OG) olan ve tipik gelisim

gosteren Ggrencilere (TGGO), fen bilimleri dersinde ‘Maddenin Ozellikleri’ iinitesinin Dogrudan Ogretim
Modeline (DOM) gore 6gretilmesi ve bu modelin 6grencilerin 6grenmeleri lizerine etkisi incelenmistir.

Yontem: DOM’e gore gelistirilmis 6gretim materyalinin etkililigini belirlemek amaci ile bireysel calismalarda,
tek denekli desenlerden denckler arasi ¢oklu yoklama deseni, grup c¢alismalarinda ise tek grup on test-son test
deseni kullanilmistir. Bireysel ¢alismalardan elde edilen veriler ¢izgi grafigi, grup ile yapilan ¢alisma ise
parametrik testlerden iligkili 6rneklem t testi (Paired Sample t Test) kullanilarak analizler ger¢eklestirilmistir.

Bulgular: DOM’e gore gelistirilmis 6gretim materyalinin uygulanmasi sonrasinda tiim &grencilerin aldiklart
puanlar, dn testten son teste anlamli fark gostermistir. Ayrica uygulama sonrasinda OG olan dgrenciler konular
ogrenmeleri bakimindan grupta yer alan dgrencilere paralel bir gelisim gostermistir. OG olan grencilerin
gelisimleri izlendiginde Ogrencilerin dgrenmelerinin kalict oldugu belirlenmistir. Sosyal gegerlik amaglari
kapsaminda elde edilen bulgular incelendiginde ise; DOM’e gére gelistirilmis dgretim materyalinin uygulamasina
katilan dgrencilerin ve 6gretmenlerin tamaminin ¢aligmaya katilmaktan ve dgretim siirecinden memnun olduklari
belirlenmistir.

Tartisma: DOM’e gore gelistirilmis Ogretim materyalinin bireysel ve grup uygulamalar1 sonrasinda tiim
ogrencilerde fen bilimleri maddenin 6zellikleri Ginitesi i¢in gerekli olan amaglari kargiladiklari goriilmiistiir. Ayrica
Ogretim siirecinin devaminda yapilan degerlendirmelerde kazanilan bilgilerin 6grencilerde kalicilik gosterdigi ve
bilgileri genelledikleri belirlenmistir. Uygulama siirecine yonelik olarak ise 6grenci ve 6gretmenlerin olumlu goriis
bildirmeleri, 6gretim materyalinin sosyal acidan gecerli oldugu izlenimi vermistir. Benzer ¢alismalarda fen
bilimleri dersi igerisinde yer alan farkli konulara yonelik 6gretim araglar gelistirilerek uygulanabilir.

Anahtar sozciikler: Kaynagtirma, 6grenme giicliigii, 6zel egitim, fen bilimleri 6gretimi, dogrudan 6gretim modeli.
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Giris

Miifredatta 6nemli bir yer tutan fen bilimleri dersi; icerdigi bilgi tiirleri, konu ve igeriklerin yogunlugu
nedeniyle 6grencilerin ¢ok sayida kavramla kargilagsmasina yol agmaktadir (Freund & Rich, 2005). Ayrica, soyut
fen kavramlarini ve anlasilmasi gii¢ bazi konulari icermesi (Akgiil & Mertoglu, 2020) ve bilissel siire¢ becerilerini
gerektirmesi, 6zel gereksinimi olan 6grencilerin (OGO) bu derste zorluk yasamasina neden olmaktadir (Brigham
vd., 2011; Sheriff & Boon, 2014). Bunlara ek olarak, bu 6grencilerin ¢ok fazla problem davraniglarinin olmasi,
dikkat siirelerinin kisa olmasi ve okuma yazma becerilerinin zayif olmasindan kaynakli olarak fen basarilari
olumsuz etkilenebilmektedir (Yilmaz, 2017). Bunun sonucu olarak, genel egitim siniflarinda 6grenim goren
OGO’ler fen bilimleri derslerinde sergiledikleri performanslarmin, tipik gelisim gosteren akranlarma oranla daha
diisiik oldugu belirtilmektedir (Aydeniz vd., 2012). Bu nedenle &grenme giicliigii (OG) olan &grencilerin
smiflarinda fen bilimlerini yeterli derecede 6grenmesini saglamak igin aktif destek gereklidir (Scruggs vd., 2008).

Klasik fen etkinliklerinin OGO igin uygun olmamasi, okuma giicliigii yasayan bu &grencilerin ders
kitaplarindaki igerigi anlamakta zorlanmalari, yeni kelime ve kavramlar1 6grenmede sorun yasamalari, konularin
anlagilmasi igin yeterli zamanin verilmemesi ve bireysel ihtiyaglara uygun rehber materyallerin eksikligi, fen
bilimleri dersinin 6grenilmesini zorlastirmaktadir (Ormsbee & Finson, 2000). Bu arag/geregler arasinda yer alan
ders kitaplar1 en ¢ok tercih edilen dgretim materyalleri arasinda yer almaktadir (Grossen vd., 2002). Ancak
OGO’lerin okuma ve okudugunu anlamayla ilgili yasadiklar1 problemler diisiiniildiigiinde (Arabaci, 2022; Baydik,
2011), okumaya dayali kitap temelli yaklasimlarla fen bilimleri konularint 6grenmelerinin gergek¢i olmayacagi
g6z oniinde bulundurulmalidir (Cawley & Parmar, 2001; Mastropieri vd., 2006; Scruggs & Mastropieri, 1993).

Ogretim materyallerine ek olarak fen bilimleri miifredatinin kazandirilmasinda 6gretmenlerin nitelikleri
ve kullandiklar1 6gretim yontem, teknik ve stratejileri de son derece dnemlidir. Fen bilimlerinin 6grenciler i¢in
merak uyandirmast ve anlamli bir alan olmasi gerekir, ancak genelde 6gretmenler tarafindan kullanilan 6gretim
teknikleri bazi ogrenciler icin engel haline doniisebilmektedir (Polloway vd., 2014). Ozellikle simf
ogretmenlerinin kaynastirma dgrencilerine fen bilimleri miifredatinda yer alan igerigi aktarabilmeleri igin etkili
dgretim yontemleriyle ilgili bilgi ve beceriye sahip olmalar1 gerekmektedir. Ogretmenlerin, OGO’lerin fen
bilimleri egitimine daha fazla odaklanmalarini saglamak amaciyla; (a) fen 6gretimi igin bir gerekceye, (b) basart
i¢in igerik ve hedeflerin se¢ilmesine yonelik kilavuzlara ve (c) fen 6grenimi i¢in etkili olacak yontemlere ihtiyaci
vardir (Spooner vd., 2011).

Fen bilimleri 6gretiminin, OGO’lerin toplumsal yasama katilimin1 ve bagimsiz yasam becerilerini
desteklemede 6nemli oldugu vurgulanmaktadir (Karabulut vd., 2021). Ayrica OGO’lerin ileri egitim kademlerinde
kargilagacaklar: iinite ve konularin temeli olan fen bilimleri icerisinde yer alan kavram ve bilgilerin ilkokul
doneminde dogru ve kalici bir sekilde edindirilmesi gerekir. Bu kavram ve bilgilerin etkili ve kalici bir sekilde
ogretilmesi ise dgretmenlerin kullandiklart 6gretim plani, yontem, strateji ve materyallerle dogrudan iliskilidir.
Ozellikle OG olan dgrencilerin okuma ve okudugunu anlamayla ilgili yasadiklar1 problemler diisiiniildiigiinde,
okumaya dayali kitap temelli yaklasimlarla fen bilimleri konularmi 6grenmelerinin gergek¢i olmayacagi
sOylenebilir (Scruggs & Mastropieri, 2007). Bu birincil alanlarda karsilagilan zorluklar, 6grenme giigliigii yasayan
ogrencilerin derslerden, sinif i¢i tartigmalardan, ders materyallerinden ve medya sunumlarindan bilgi edinmede
giicliik yasayabileceklerini gdstermektedir (Brigham vd., 2011). Bunlara ek olarak OG olan 6grencilerde dikkat,
hafiza, motivasyon ve davranis problemleri bulunabilmektedir (Elbaum & Vaughn, 2003). Bu nedenle OG olan
ogrencilerin d6grenebilmeleri igin aktif destege ihtiyaglar1 olmasindan dolay1 (Scruggs, vd., 2008), bu &grenciler
icin 6gretimde etkinlik temelli ve uygulamaya dayali yontemlerin sec¢ilmesi uygun olacaktir (Cawley vd.,2003;
Scruggs vd., 1993). Bu yontem/modellerin en 6nemlilerinden biri Engelmann ve digerleri tarafindan 1960’larin
ortalarinda gelistirilmis olan “Dogrudan Ogretim Modeli”dir (DOM) (Altunay, 2008; Kusdemir, 2014; Miller,
2002; Russell, 2003).

DOM, bilissel becerilerin dgretilmesi amaciyla gelistirilen, dgrencilerin basarili olabilmesi icin miifredat
desenlemelerini merkeze alan, genellenebilir 6gretim stratejileri ve yazili 6gretim siireglerinin yer aldigi 6gretmen
merkezli bir 6gretim modelidir (Altunay, 2008; Miller, 2002; Russell, 2003). DOM’iin ¢ok kisa grenme iizerinde
etkili sonuglar vermesi ve Ogretim sunumlarinda bulunan detaylar1 kontrol altina almasi One ¢ikan
ozelliklerindendir (Engelmann vd., 1988). DOM, bazi yénleriyle diger 6gretim modellerinden farklilasmaktadir.
Bunlardan birincisi, 6grenci bilgi ve beceri diizeyinde yetkinlik kazanabilmesi i¢in 6gretim silirecini uzun doneme
yayacak sekilde miifredati diizenlemesi, ikincisi ise 6gretilecek icerige gore farkli 6gretim stratejilerini igermesidir
(Scarlato & Burr, 2002; Tobin, 2003). OGO’lerin bilissel becerilerini gelistirmek amaciyla (Russell, 2003; Tobin,
2003; Tuncer & Altunay, 2012), farkli bilgi tiirlerine uygun Ogretim secenekleri sunulmasi, siirekli
degerlendirmeler yapilmasi ve tam dgrenmenin gergeklesebilmesi igin genigletme etkinliklerine yer verilmesi,
DOM’iin 6nemini arttirmaktadir.

OGO’lerin fen bilimlerine iliskin ilgi, motivasyon ve akademik basarilarmin artirilmasi, bu égrencilerin
bilimsel diistinme becerilerini gelistirmeleri agisindan biiyiilk dnem tagimaktadir. Bu dogrultuda, fen bilimleri
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dersinde yer alan “maddenin 6zellikleri” iinitesinin dgretimi, 6grencilerin temel fen kavramlarini 6grenmeleri ve
bu kavramlarla bilimsel siire¢ becerilerini iligkilendirebilmeleri igin temel bir gerekliliktir. Maddeler ve 6zellikleri
gibi temel konular, 6grencilerin fen bilimlerine yonelik ilgisini artirmakta ve diger fen disiplinleriyle baglanti
kurmalarina olanak saglamaktadir (Calik & Ayas, 2005). Ayrica, yapilan arastirmalar, 6zel egitime gereksinim
duyan bireylerin fen bilimleri alaninda desteklendiginde hem motivasyon hem de akademik basar1 diizeylerinin
olumlu yonde gelistigini gostermektedir (Karaer vd., 2020). Bu baglamda, 6grencilerin temel fen kavramlarini
anlamalari, iist diizey diistinme becerileri kazanmalarinda ve problem ¢dzme siireglerinde etkin rol oynamaktadir
(Tirkmen & Kandemir, 2020). Bu nedenlerle, “maddenin 6zellikleri” {initesinin 6zel egitimde etkili yontemlerle
ogretilmesi, bu dgrencilerin bilimsel diisiinceye dayali gelisimlerine katk: saglamak adina oldukca gereklidir. Bu
baglamda bu arastirmada; ilkokul 4. smifta kaynastirma sinifinda egitimine devam eden OG olan &grencilere ve
OGGO’lere, fen bilimleri dersinde ‘Maddenin Ozellikleri’ konusunun DOM’e gére dgretilmesi ve bu modelin
ogrencilerin 6grenmeleri tizerindeki etkisini belirlenmek amaglanmistir. Bu temel amag dogrultusunda alt amaglar
su sekilde siralanmstir.

1. DOM kural iliskisinin kullanimi, 6grencilerin 'Maddenin Ozellikleri' konusundaki 6grenme diizeylerine
iligkin 6n test-son test puanlar1 arasinda anlaml farkliliga yol agmakta midir?

2. DOM kural iliskisinin kullanimi, 6grencilerin 'Maddenin Ozellikleri' konusundaki genelleme diizeylerine
iligkin 6n test-son test puanlar1 arasinda anlamli farkliliga yol agmakta midir?

3. Ogrenme giicliigii olan dgrencilere fen bilimleri dersinde DOM kural iliskisine gore hazirlanarak sunulan,
Miknatisin Cektigi ve Cekmedigi Maddeler Ogretim Materyali’nin 6grencilerin konuyu edinimlerindeki
etkisi nedir?

4. Ogrenme giicliigii olan 6grencilere fen bilimleri dersinde DOM kural iliskisine gore hazirlanarak sunulan,
Suda Yiizen ve Batan Maddeler Ogretim Materyali’nin 6grencilerin konuyu edinimlerindeki etkisi nedir?

5. Ogrenme giicliigii olan dgrencilere fen bilimleri dersinde DOM kural iliskisine gore hazirlanarak sunulan,
Suyu Emen ve Emmeyen Maddeler Ogretim Materyali’nin 6grencilerin konuyu edinimlerindeki etkisi
nedir?

6. Ogrenme giicliigii olan &grencilere fen bilimleri dersinde DOM kural iliskisine gdre hazirlanarak sunulan
Maddenin Ozellikleri Konusu (MOK) genisletme etkinliklerinde kullanilan teknoloji tabanl
materyallerin (gozlem tablolar1 ve simiilasyon) dgrencilerin grenmelerini farkli soru tiplerine gore
genellemelerindeki etkisi nedir?

7. Ogrenme giicliigii olan dgrencilere fen bilimleri dersinde DOM kural iliskisine gore hazirlanarak sunulan,
miidahale 6gretim programimin Ogrencilerin edinmedeki performanslarini birinci ve tiglincii hafta
sonrasinda siirdiirmede etkisi nedir?

8. DOM uygulamalarina yonelik dgretmenlerin ve dgrenme giicliigii olan 6grencilerin goriisleri nelerdir?
Yontem
Arastirma Deseni

Bu arastirmada; DOM’e gére gergeklestirilen dgretimin OG olan ve tipik gelisim gdsteren dgrencilere
(TGGO) MOK &grenmelerine etkisini belirlemek amaciyla iki farkl deneysel desen kullanilmistir. TGGO, MOK
edinim ve genelleme diizeyini belirlemek igin tek grup on test-son test deseni kullanilmistir. OG olan 6grencilerin
MOK edinim, genelleme ve izlemedeki diizeylerini belirlemek igin ise tek denekli desenlerden denekler arast goklu
yoklama deseni kullanilmistir.

Deneysel bir ¢alismada, en az bir bagimsiz degiskenin bir veya daha fazla bagimli degisken iizerindeki
etkileri incelenmektedir (Frankel vd., 2003). Tek grup 6n test-son test deseninde, bir gruba dnce 6n test dl¢limdi,
sonra deneysel islem uygulanir ve en sonunda son test yapilir (Creswell & Creswell, 2009). Deneysel islemin etkisi
tek bir grup lizerinde yapilan ¢alismayla test edilir. Deneklerin bagimli degiskene iliskin 6l¢iimleri uygulama
Oncesi On-test, sonra son-test olarak ayni denekler ve ayni1 6lgme araglart kullanilarak elde edilir. Seckisizlik ve
eslestirme yoktur (Biiyiikoztiirk vd., 2010). Bu desende tek bir gruba hem uygulama 6ncesinde hem de uygulama
sonrasinda dl¢limleme ve gozlem yapilir (Frankel vd., 2003).

Tek denekli arastirma modellerinden biri olan denekler arasi ¢oklu yoklama deseni ise, bir bagimsiz
degiskenin birden fazla denek iizerindeki etkililigini incelemek amaciyla kullanilan bir desendir (Tawney & Gast,
1984). Coklu yoklama deseni, bir 6gretim ya da davranig degistirme programinin etkililigini birden fazla durumda
degerlendirmeye dayal1 bir desendir. Denekler aras1 ¢oklu yoklama deseni uygulanirken ilk olarak aragtirmadaki
deneklerden birinden bagimli degiskenle iliskili siirekli baglama diizeyi verileri toplanir. Diger deneklerden ise
sadece bir oturumda yoklama verisi alinir. Birinci denek i¢in baslama diizeyi verileri kararlilik gosterdikten sonra
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bagimsiz degisken uygulanir. Birinci denekte amaglanan 6lgiite ulasildiginda ve veriler kararlilik gdsterdiginde,
ikinci denekten baglama diizeyi verileri toplanmaya baslanir ve diger deneklerden yine yoklama verisi almir. Tkinci
denegin baslama diizeyi verileri kararlilik gosterdiginde bagimsiz degisken uygulanir. Bu siireg, tiim deneklere
bagimsiz degisken uygulanincaya kadar devam eder (Alberto & Troutman, 1990; Cooper vd., 1987).

Aragtirmanin bagiml degiskeni; OG olan &grencilerin olumlu 6rneklere verdikleri cevap yiizdesi ve
TGGO’lerin fen bilimleri “Maddenin Ozellikleri” iinitesine yonelik hazirlanmis testlerde verdikleri dogru cevap
sayilaridir. Bu arastirmanin bagimsiz degiskeni, DOM gére hazirlanmis fen bilimleri dersinde yer alan Maddenin
Ozellikleri 6gretim siiregleridir. DOM, farkli bilgi bigimlerinin &gretimi icin ayrintili 6gretim formatlarina, sinif
diizenlemelerine ve sinif yonetimiyle ilgili kendine 6zgii uygulamalara ve 6grenci ilerlemelerine odaklanmaktadir
(Tuncer vd., 2012).

Calisma Grubu

Aragtirmanin ¢aligma grubu, amagh Srneklem yontemlerinden uygun 6rnekleme yontemi kullanilarak
belirlenmistir. Bu baglamda; arastirmanin orneklemi 2019-2020 egitim 6gretim yilinda Samsun ili Atakum
ilgesinde yer alan orta sosyoekonomik diizeye sahip ailelerin bulundugu iki ilkokulun 4. sinifinda 6grenim géren
ogrencilerdir. Katilimeilar, {i¢ ayr1 smifta bulunan ii¢ OG olan, 104 tanesi de tipik gelisim gdsteren toplam 107
ogrencidir. Ancak veri toplama siirecinde 4 tane 6grenci okula gelmedigi i¢in bu dgrenciler degerlendirmeden
¢ikarilmigtir. Buna ek olarak arastirmaya katilmasi planlanan 6grencilerin ebeveynlerinin de ¢aligma i¢in goniillii
olmasi gozetilmistir. Bu baglamda, ¢alisma grubu olusturulurken katilimcilarin; (a) devlet veya {iniversite
hastaneleri tarafindan verilen OG tanis1 almis olmasi, (b) ek bir yetersizligi olmamasi, (c) okuma ve yazma
becerilerine sahip olmasi, (d) tablet ve bilgisayar1 basit diizeyde kullanabilmesi, (e) Hizli Okuma Testi (HIT) ve
Calisma Bellegi (CB) testlerinden diisiik puan almis olmasi, (f) takvim yas1 olarak 8-10 yas arali§inda bulunmasi,
(g) ana dilinin Tiirk¢e olmasi dikkate alimustir.

Aragtirmaya her subeden bir tane olmak iizere ii¢ tane OG olan &grenci katilmustir. Birinci katilimel
dordiincii sinifa devam eden ve OG olan on yasinda bir kiz 6grencidir ve tam zamanli kaynastirma programinda
dgretim gérmektedir. Bulundugu smifta 39 dgrenci vardir. Tkinci katilimer dérdiincii sinifa devam eden ve OG
olan on yasinda bir erkek 6grencidir ve tam zamanli kaynastirma programinda 6gretim gérmektedir. Bulundugu
sinifta 35 6grenci vardir. Ugiincii katilimer ise dordiincii smifa devam eden ve OG olan on yasinda bir erkek
ogrencidir ve tam zamanli kaynastirma programinda dgretim gormektedir. Bulundugu sinifta 33 6grenci vardir.

Uygulamaci Egitimi ve Pilot Uygulama

Bu aragtirmada; arastirmaci 6zel egitim alaninda ¢alismaktadir ve ayn1 zamanda doktora dgrencisidir.
Uygulamacilar ise ilkokulda calisan simif &gretmenlerinden olusmaktadir. Uygulamaci egitimi, uygulamaya
baslamadan iki hafta 6ncesinde okulun bos bir sinifinda arastirmaci tarafindan dort 6gretmenle gergeklestirilmistir.
Egitim 6ncesinde hazirlanan uygulama kitap¢igi ve uygulama drnek videolar1 6gretmenlere verilmistir. Kitapgikta
(bk. Ek A); DOM’e gére dgretimin diizenlenmesi, dgretmen 6grenci etkilesimleri, gretim planlari ve genisletme
etkinlikleri ana bagliklar1 altinda 6gretmenlerin uygulama yaparken kullanabilecekleri bilgilere yer verilmistir.
Videolarda ise daha 6nceki ¢alismalarda DOM’e gore yapilan 6rnek ¢alismalar yer almistir. Ogretmenlere DOM’e
yonelik genel bilgiler sunulduktan sonra bu modele uygun sekilde gelistirilen 6gretim materyalinin 6grencilere
sunmadan Once, sunarken ve sunum sonrasinda neler yapacaklar1 kitapgik ve video gosterimlerine ek olarak
arastirmaci tarafindan canlandirilarak gosterilmistir. Uygulamaci egitimi, her bir oturum 60 dakika olmak iizere
toplam iki oturum seklinde gergeklestirilmistir. Bu oturumlar model olma, rehberli uygulamalar ve 6gretmenlerin
bagimsiz uygulamasi seklinde yiiriitiilmiistiir. Arastirmanin uygulama siirecine gegilmeden uygulama siirecinde
karsilagilabilecek problemleri dnceden belirlemek ve bunlara yonelik diizenlemeler yapmak amactyla bir sinif
ogretmeni ve 32 6grencinin katilimi ile pilot uygulama gerceklestirilmistir. Pilot uygulamadan elde edilen veriler
ve goriintii kayitlarina yonelik uzman goriisii ve degerlendirmesi alinmistir.

Ortam

Grup ile yapilan c¢aligmalar Ogrencilerin kendi smiflarinda gergeklestirilmistir. Sinif ortamlar
dgrencilerin rahat gorebilecegi sekilde diizenlenerek, risk altindaki ve OG olan 6grencilerin 6n siralara oturtulmast
saglanmistir. Bireysel ¢aligmalar igin ise okullarin kiitiiphaneleri kullanilmistir. Kiitiiphane 6grencilerle rahat bir
caligma yapilacak sekilde diizenlenmistir.

Materyaller

Ogretim, degerlendirme, hata diizeltme siiregleri ve genisletme etkinlikleri igin ayr1 ayr1 gergek
materyaller (bk. EK B) hazirlanmistir. Ornegin; suda yiizen ve batan cisimler icin icerisi su dolu seffaf plastik bir
kutu ve tahta, kopiik, tas, ¢ivi gibi materyaller kullanilmigtir. Genisletme etkinlikleri i¢in 6zellikle gozlem
tablolarina ve tablet i¢in gelistirilmis simiilasyonlara (bk. Ek C) yer verilmistir. G6zlem tablolarinda maddelerin
isimleri ve Ogrencilerin isaretleyebilmesi i¢in maddeye ne oldugunu gosteren kutucuklar yer almistir.

142



Metin & Altunay

Qgrenme Giiglugi Olan ve Tipik Gelisim Gosteren Qgrencilere, Maddenin Ankara Universitesi Egitim Bilimleri Fakiiltesi Ozel Egitim Dergisi
Ozellikleri Unitesinin Kazandirilmasinda Dogrudan Ogretim Modelinin 2026, 27(1), 139-166
Etkililigi

Simiilasyonlarda ise 6grenciyi sesli olarak yonlendiren bir animasyon, parmagiyla se¢ebilecegi maddeler ve bu
maddeleri segtiginde dogru ya da yanlis tepkilerine gore gorsel ve isitsel uyarilar yer almistir.

Uygulama

Aragtirmada Ogretilmek istenen beceri, suda yiizen-batan, miknatisin ¢ektigi-cekmedigi, suyu emen-
emmeyen cisimleri ayirt etme becerisidir. Ogretim siireci “Suyun iistiinde kald1 ise yiizen cisimdir, suyun dibine
¢oktiiyse batan cisimdir. Miknatisa yapistiysa miknatisin ¢ektigi, yapismadiysa ¢ekmedigi cisimdir. Suyu igine
cektiyse suyu emen, icine ¢ekmediyse emmeyen cisimdir.” dnermesi iizerine olusturulmustur. Ogretim siireci
maddenin 6zelliklerini ayirt etme ve maddenin dzelliklerine yonelik hazirlanan testlere dogru cevap verme iizerine
odaklanmigtir. Ayirt etme siireci sirastyla; model olma, rehberli uygulama ve bagimsiz uygulama asamalarindan
olugmustur. Ayirt etme asamasinda sunum ii¢ olumlu, iki olumsuz 6rnekle; degerlendirme ise altt olumlu, dort
olumsuz érnekle gerceklestirilmistir. Ornegin; tahta, pinpon topu, mantar tipa gibi suda yiizen olumlu &rnekle ve
tas, ¢ivi, gibi olumsuz 6rnekle sunum yapilmistir. Degerlendirme siirecinde hatali cevap verildiginde hatali 6rnekle
ilgili saglamlastirma galismas1 yapilmis, birden fazla hatali yanit verildiginde ise saglamlastirma yapildiktan sonra
iki olumlu bir olumsuz 6rnek ile paralel sunu yapilmis, sonrasinda {i¢ olumlu iki olumsuz 6rnekle degerlendirme
gergeklestirilmistir.

Deney siirecinin asamalar1; baglama diizeyi verilerinin toplanmasi, DOM’e gére hazirlanmis 6gretim
materyalinin uygulanmasi, 6gretim sonu ve izleme verilerinin toplanmasi seklinde siirdiiriilmiistiir. Izleme
oturumlar1 6gretim tamamlandiktan bir hafta ve ii¢ hafta sonra toplanmistir. Deney siireci tipik gelisim gosteren
dgrenciler igin iki hafta OG gosteren 6grenciler icin ise alt1 hafta siirmiistiir. ilk olarak 4-A sinifinda grup igerisinde
yer alan tim 6grencilere d6gretime baglamadan 6nce edinim diizeyi, genelleme diizeyi sorular verilerek on test
verileri toplanmistir. OG olan dgrenciden ise dgretime baslamadan 6nce edinim diizeyi igin ii¢c defa kararli veri
elde edene kadar baslama diizeyi verileri toplanmistir. Genelleme icin ise bir defa baslama diizeyi verisi
toplanmistir. Ogretim asamasina gecildiginde ise tiim &grencilerle haftada bir giin iki oturumluk &gretimler
gerceklestirilmistir. Her bir oturum en az yedi en ¢ok 11 dakika siirmiistiir. Ogretim oturumlar tamamlandiktan
sonra grup igerisinde yer alan 6grencilerden edinim diizeyi i¢in son test verileri toplanmistir. Tipik gelisim gdsteren
dgrenciler %80 iizerinde basar1 gdsterdigi icin ek oturuma gerek duyulmamistir. OG olan 6grencilerle 6gretim
oturumlar1 sonrasinda 6gretim sonu verileri toplanmustir. OG olan dgrencilere amaglar gerceklestiremedikleri i¢in
bireysel olarak ek oturumlara gereksinim duymuslardir. Amaclar1 gerceklestiremeyen OG olan dgrenci igin destek
egitim odasinda arastirmaci tarafindan en az iki en fazla ii¢c oturum olmak iizere bireysel 6gretim oturumlari
diizenlenmistir. OG olan dgrenciden edinim diizeyinde ii¢ kez kararli veri elde edildikten sonra tiim 6grencilerle
genisletme etkinliklerine yer verilmistir. Genisletme etkinlikleri tamamlandiktan sonra grup &grencilerinden
genelleme son test verileri, OG olan dgrencilerden ise dgretim sonu genelleme verisi toplanmustir.

DOM’e gére hazirlanmis Maddenin Ozellikleri 6gretim materyali grup ve bireysel olmak iizere iki farkli
sekilde uygulanmistir. Grup uygulamalarinda her sinif i¢in ii¢ hafta boyunca haftada iki oturum olmak iizere ii¢
smif i¢in toplam 18 saatlik sunum yapilmistir. Bireysel egitimlerde ise her konu ve &grenci i¢in farklr siirelerde
dgretim gergeklestirilmistir. Ogretim sunumlar sirasiyla; hazirhk, 6gretim, degerlendirme ve genisletme
etkinliklerinden olugsmaktadir.

Hazirlik: Oturumlarin basinda 6gretmen tarafindan materyaller yerlestirilmis, dgrencilere ¢aligmanin
amaci, uyulacak kurallar ve motive edici sozciikler kullanilmistir. “Bugiin sizlerle yiizen ve batan maddeleri
O0grenecegiz. Ben materyalleri gosterirken dikkatlice izleyeceksiniz. Bu 6gretimden sonra kendi baginiza hangi
maddelerin suda ylizdiigiinii ya da battigini sdyleyebileceksiniz.” denilmistir.

Ogretim asamas1: Kurali sdyletme (basit olgu) asamasinda; 6grenciye model olunarak “Madde suyun
iistiinde kalirsa yiizer. Eger suyun dibini ¢okerse batar” kural iliskisi agiklanmistir. Model olma siirecinde iki defa
tekrarlanmistir. Rehberli uygulamada 6grenciye “Hazir... diyerek parmagimi siklattigimda birlikte sdyleyecegiz”
denilmistir. Ogrenci isareti beklemeden cevap verirse “Hazir diyerek parmagim siklattiktan sonra birlikte
soyleyecegiz” denilerek yonerge tekrarlanmistir. Ogrenciyle birlikte 6grencinin sdylediginden emin oluncaya
kadar tekrarlanmistir. Bagimsiz uygulamada Ogrenciye soru sorularak &grencinin kendi bagina sdylemesi
saglanmigtir. Kural iligkisi 6gretiminde 3 olumlu érnek ve 2 olumsuz érnekle sunum yapilir. Ogretmen her bir
ornegi “yiizdii/batt1” seklinde etiketler, “Nereden biliyorum?” sorusuna cevap vererek model olunmustur.
Uygulama agsamasinda, 6gretmen tahta, pinpon topu ve mantar tipa olumlu 6rneklerini sirastyla suya atarak “Ne
oldu?” diye sorup, hemen kendisi “suda yiizdi” cevabini vermistir. Sonra nereden biliyorum “Ciinkii suyun
iistiinde durdu” cevabini vermistir. Olumsuz drneklerde ise 6gretmen tas ve ¢iviyi sirasiyla suya atarak “ne oldu?”
diye sorup, hemen kendisi “suda batt1” cevabini vermistir. Sonra nereden biliyorum “ ¢iinkii suyun dibine ¢oktii”
cevabini vermistir. Bu agsamada 6grenciler dinleyici konumundadir.

Degerlendirme: Her 6gretim sonunda &gretmen en az alt1 olumlu (pet sise, balon, kopiik, ahsap kalem,
plastik bebek) dort olumsuz (Tugla, metal kagik, cam bilye, metal vida) rnekle “Ne oldu?”, “Nereden biliyorsun?”
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seklinde sorular yoneltilerek degerlendirme yapilmugtir. Ogrencilerin tepkileri kontrol edilerek kaydedilmistir.
Ogrenci birden fazla hata yaptiginda hata diizeltmelerine yer verilmistir.

Genisletme: Degerlendirmeden istenilen sayida dogru tepki alindiktan sonra sasirtma oyunlari,
manipiilatif beceriler ve simiilasyon uygulamalar1 kullanilarak genisletme etkinliklerine yer verilmistir. Ogrenciler
edinim diizeyindeki 6gretim tamamlandiktan ve 6gretim sonu verileri toplandiktan sonra genisletme etkinliklerine
yer verilmistir.

Veri Toplama Araclari ve Verilerin Toplanmasi

Verilerin toplanmasi amactyla suda yiizen ve batan, miknatisin ¢ektigi ve ¢ekmedigi, suyu emen ve
emmeyen her bir madde 6zelligi icin on tane ¢oktan segmeli soru olmak iizere toplam otuz soru edinim diizeyi
icin, otuz soru ise genelleme diizeyi i¢in hazirlanmistir. Degerlendirmelerde her bir soru bir puan olarak
puanlanmustir. Edinim sorularn “Asagidaki maddelerden hangisi suda yiizer?” seklindeyken, genelleme sorulari
“Denizde seyahat ederken gemi batacak olsa suda bogulmaktan kurtulmak igin asagidakilerden hangisine
tutunmak gerekir?” benzeri sorulardan olugmustur. Coktan se¢gmeli testlerin degerlendirme siirecinde gegerlilik ve
giivenirligin saglanmasi, testin amacina uygun olarak hazirlanmasi ve 6lgmek istedigi davranislart dogru sekilde
temsil etmesiyle miimkiindiir. Gegerlilik, testin dlgmek istedigi 6zelligi ne derece Olgtiigiinii ifade ederken;
giivenirlik, testten elde edilen sonuglarin tutarliligini ve tekrarlanabilirligini ifade eder (Karaca, 2020). Gegerliligi
saglamak i¢in, test maddelerinin hedeflenen davranislari ve 6grenme kazanimlarimi temsil etmesi gerekir; bu
baglamda madde yazimi siirecinde konu uzmanlarinin goriislerinden yararlanilmasi onerilir (Tekin, 2021).
Testlerin hazirlanmasi siirecinde 6zel egitim alanindan iki ve d6lgme-degerlendirme alaninda uzman olmak {izere
toplam dort uzmanin goriislerinden faydalanilarak testlere son hali verilmistir.

Ogretmenlerden ve dgrencilerin memnuniyet diizeylerini belirlemek amaciyla sosyal gecerlilik formlari
kullanilmigtir. Ogrenciler igin alt1 kapali iki agik uglu sorudan, 6gretmenler igin ise on kapali ii¢ acik uglu sorudan
olusan sosyal gegerlilik formu gelistirilmistir. Bu formun olusturulmasinda da ii¢ 6zel egitim alan uzmanindan
goriis alinmistir. Bu goriisler dogrultusunda diizenlemeler yapilmig, anlagilirligini 6lgmek amaciyla bir 6gretmen
ve bir dgrenci ile pilot uygulama yapilarak forma son hali verilmistir. Demografik bilgilere yonelik olarak ise
sadece OG olan &grencilerden bilgiler toplanmustir.

Etkililik ve izleme verilerinin toplanmasinda grup egitiminden ve bireysel egitimden olmak tizere iki
farkl1 veri toplanmistir. Grupla yapilan egitimlerden 6nce ve egitimden sonra gelistirilen ¢oktan se¢cmeli testler
grupta yer alan 6grencilere uygulanmistir. Bireysel degerlendirmede ise baglama diizeyi, uygulama ve izleme
asamalarinda bagimli degiskene verdikleri tepkiler veri kayit formuna islenmistir.

Bireysel oturumlarda, uygulamaci tarafindan her degerlendirme oturumunda maddelerin alt1 olumlu ve
dort olumsuz drneginden olusan sorular yoneltilmistir. Ogrencinin olumlu ya da olumsuz drneklere verdikleri
dogru tepkiler dogru, yanlis tepkiler ya da 4 saniyeden fazla tepkisiz kalmas1 yanlis tepki olarak kaydedilmistir.
Ogrencilerin dogru ya da yanlis tepkilerine hicbir sekilde doniit verilmemistir.

Ogrencilerin grup olarak gercek nesnelerle yapilan sunulardaki bilgilerini genelleme diizeylerini
Olcebilmek amaciyla genelleme diizeyine yonelik ¢oktan seg¢meli testler hazirlanarak 6gretim oturumlari
tamamlandiktan sonra grupta yer alan dgrencilere uygulanmistir. OG olan 6grenciler genel degerlendirme siirecine
dahil edilmemistir. Bireysel ¢aligmalarda ise gergek nesnelerde edindikleri bilgileri genelleyip genellemediklerini
6lgmek i¢in nesne resimleriyle degerlendirmelere yer verilmistir.

Giivenirlik Verileri

Aragtirmanin elde edilen verilerinin giivenirligini saglamak amaciyla uygulama ve gozlemciler arasi
giivenirlik hesaplamalar1 yapilmistir. Ogretim siirecinde dgretmenler tarafindan DOM’e gore gerceklestirilen
ogretimin planlanan sekilde yapilip yapilmadigini belirlemek amaciyla uygulama oturumlarinin giivenirligine
yonelik veriler toplanarak hesaplanmigtir. Aragtirmacinin yapmis oldugu 18 6gretim oturumundan rastgele 6 tanesi
(%35) secilerek gozlemci tarafindan izlenmis ve &gretim becerileri kontrol listesi doldurulmustur. Uygulama
giivenirligi, gézlemlenen arastirmact davraniglarinin planlanan arastirmaci davranislarina boliinerek yiizdesinin
alinmasi yolu ile hesaplanmistir (Billingsley vd.,1980).Uygulama oturumlar1 i¢in elde edilen bu deger %96.05
olarak belirlenmistir. Gozlemciler arasi giivenirlik ise, MOK verileri i¢in hesaplanmustir. Yansiz atama ile MOK e
ait on test-son test verileri ve 0gretim sonrasi izleme veri toplama oturumlarinin %35°1 belirlenerek gozlemciye
verilmis ve degerlendirmesi istenmistir. Puanlama esnasinda gézlemci 6n test-son test verileri igin “On Test Son-
Test Gozlemciler Arasi Giivenirlik Veri Toplama Formu” kullanilmistir. Bu form, sorular, sorularin cevaplar1 ve
gozlemci kaydinin yazilacagi Evet-Hayir boliimlerinden olusmaktadir. Gozlemeci 6zel egitim alaninda doktorasini
yapmis ve dzel egitim alaninda ¢alisan bir akademisyendir. Gozlemciye puanlamaya iliskin olarak 40 dakikalik
bir egitim verilmistir. Arastirmaci ile gdzlemeci arasindaki goriis birliginin, goriis birligi ve goriis ayrilig1 toplamina
boliinerek 100 ile garpilmasi yoluyla gézlemcilere arasi giivenirlik hesaplanmistir (House vd., 1981). Gézlemciler
arasi glivenirlik ¢alismasi yapilan her bagimli degisken icin hesaplamalar asagida agiklanmistir.
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OG olan ve tipik gelisim gosteren dgrencilerle yiiriitiilen ¢aligmalara iliskin gdzlemciler arasi giivenirlik
verisi toplanarak veriler analiz edilmis ve hesaplamasi yapilmistir. Gozlemciler arasi giivenirlik, Maddenin
Ozellikleri konusu &n test verileri icin %95, son test verileri icin %94; 6gretim siras1 izleme verisi i¢in %98 olarak
hesaplanmuistir.

Grup Ogrenme Diizeyi ve Genelleme Diizeyi On Test-Son Test Verilerinin Analizi

Coktan segmeli testler ile elde edilen 6n test ve son test verileri SPSS V-22 paket programi kullanilarak
analiz edilmistir. Oncelikle verilerin normallik dagilimi test edilmistir. Normal dagilimina sahip olan veriler
iizerinde parametrik testlerden iliskili Orneklem t testi (Paired Sample t Test) kullanilarak analizler
gerceklestirilmistir. On test ve son test puanlari arasinda anlamhi fark bulundugunda etki biiyiikligii
hesaplanmuistir. Etki biiyiikliigii 0-.20 arasinda deger aliyorsa zayif etki, .21-.50 arasindaki degerler icin kiigiik etki,
.51 - .8 orta etki ve .8’den biiyiik degerler i¢in ise biiyiik etki olarak tanimlanmaktadir (Cohen vd., 2007). Elde

edilen verilerin etki biiyiikliigiini hesaplamak amaciyla
https://memory.psych.mun.ca/models/stats/effect_size.shtml adresinde yer alan hesap makinesinden
yararlanilmistir.

Tek Denekle Yapilan Verilerin Analizi

Bu arastirmada tek denekli deneysel desenlerden “Denekler Arasi Coklu Yoklama Deseni” kullanilmig
ve etkililik verileri grafiksel (gorsel) analiz ile analiz edilmistir. Arastirmada; verilerin analizinde zaman serili
grafikler kullanilmistir. Bu grafigin dikey ekseninde 6grencilerin dogru cevapladiklari soru sayisi, yatay ekseninde
ise oturumlar gosterilmistir. Genelleme verilerinde siitun grafigi kullanilmis, edinim ve izleme verileri igin ise
cizgi grafigi kullanilmistir. Verilerin analizinde, baslama diizeyinde elde edilen veri yollarinin diizeyi 6gretim
sonunda elde edilen veri yollarinin diizeyleri ile karsilagtirilmistir. Veriler 6grencilerin baslama diizeyine gore
yiiksek ise yapilan dgretimin etkili oldugu sonucuna varilmistir. Grafikte OG olan dgrencilerin puanlari ise ayri
olarak gosterilmistir.

Sosyal Gecgerlilik Verilerinin Analizi

Sosyal Gegerlilik Formunda hem agik uglu hem de kapali uglu sorularin yer almasindan dolay1 nitel ve
nicel veri analizine yer verilmistir. Kapali uglu sorulara verilen cevaplarin frekans olarak dagilimlart hesaplanmis
ve bunlar tablo olarak verilmistir. Agik uglu sorulara verilen cevaplar icerik analizi kullanilarak analiz edilmistir.
Analizlerde &grencilerin ve 6gretmenlerin yazili olarak vermis oldugu cevaplar ilk olarak kodlanmis ve sonra
temalar olusturularak bulgulara ulagilmistir. Arastirmacit kodlama yaparken anlam biitiinliigli saglamak amaciyla
kod isimler kullanmigtir. Daha sonra, bir diger uzman tarafindan kodlama-ifade tutarlili1 ve isim kodlar1 i¢in
goriis alinmis ve bu goriisler dogrultusunda gerekli diizenlemeler yapilmistir. Kodlamalarin yapilmasini izleyen
stirecte temalarin olugturulmasina yer verilmistir.

Bulgular

_ Aragtirmanin bulgulari ti¢ bolim seklinde ele alinmustir. Birinci béliimde tipik gelisim gosteren dgrenciler
(TGGO) grubundan elde edilen 6grenme ve genelleme bulgulari, ikinci bélimde OG olan 6grencilerden elde
edilen 6grenme, kalicilik ve genelleme bulgularina ve {igiincii boliimde ise sosyal gegerlilige yonelik bulgulara yer
verilmistir.

Tipik Gelisim Gosteren Ogrencilerin Maddenin Ozellikleri Konusu Ogrenme Diizeyi On Test-Son Test
Bulgular

Evrenden bagimsiz olarak, 6rneklemin biiylikliigii arttikga dagilim seklinin normal dagilima yaklastigi ve
bundan dolay1 parametrelere yonelik yapilacak g¢ikarimlarin gegerlik ve gilivenirlik diizeylerinin arttigi ifade
edilmektedir (Dekking vd., 2005). Ayrica, Merkezi Limit Teoremi’ne gore normal dagilima sahip olan bir
evrenden gelen ve bagimsiz gozlemlerden olusan yansiz 6rneklemlerin her biri, 6rneklem biiyiikligii 30 ve
iizerinde olmak kosuluyla normal dagilim gosterir (Demir vd., 2016). Arastirma verilerinin normallik dagilima,
skewness degerlerinin -575 ile .241 ve kurtosis degerlerinin -1.643 ile .231 arasinda degismesi dikkate alindiginda,
+2 kabul aralig1 i¢inde kalmalar1 nedeniyle normal dagilima uygun olarak degerlendirilmektedir (Tabachnick &
Fidell, 2019). Asagida Tablo 1’de DOM’e gore maddenin dzelliklerinin 6gretimine ydnelik edinim diizeyi 6n test-
son test verilerine yer verilmistir.

Tablo 1
Maddenin Ozellikleri Ogrenme Diizeyi On Test-Son Test Puanlarinmin Bagimli (Paired) Gruplar iin t Testi ile
Karsilastirilmasi
> t testi
Testler N X N d ; > P
On test 100 21.04 4.85
Son test 100 27 88 23] 4.00 16.547 .000 1.655

145



Metin & Altunay

Qgrenme Giiglugi Olan ve Tipik Gelisim Gosteren Qgrencilere, Maddenin Ankara Universitesi Egitim Bilimleri Fakiiltesi Ozel Egitim Dergisi
Ozellikleri Unitesinin Kazandirilmasinda Dogrudan Ogretim Modelinin 2026, 27(1), 139-166
Etkililigi

Tablo 1 incelendiginde DOM’e gore hazirlanmis Maddenin Ozellikleri konusu 6gretim materyaliyle
egitim alan Ogrencilerin 6n test ortalamasi 21.04; son test uygulamasi ise 27.88 olarak ol¢limlenmistir. Bu
verilerden hareketle sonucun son test lehine sonuclandigi [t = 16.547; p < .05; d = 1.655] ifade edilebilir. Elde
edilen etki biiyiikligii incelendiginde d = 1.655 olarak bulunmustur. Bu durum ¢ikan sonucun biiyiik etkiye sahip
oldugunu gostermektedir. Bu sonuglara gére, sunulan DOM’iin dgrencilerin 4. smif MOK 6grenmesine pozitif
yonde katki sagladig1 sdylenebilir.

Tipik Gelisim Gosteren Ogrencilerin Maddenin Ozellikleri Konusu Genelleme Diizeyi On Test-Son Test

Bulgulan
Tablo 2
Maddenin Ozellikleri Genelleme Diizeyi On Test-Son Test Puanlarinin Bagimli (Paired) Gruplar icin t Testi ile
Karsilastirtlmasi
> t testi
Testler N X N d p > P
On test 100 16.84 4.74
Son fest 100 26.29 356 4.00 25.141 .000 2.515

Tablo 2 incelendiginde DOM’e gére hazirlanmis Maddenin Ozellikleri konusu dgretim materyaliyle
egitim alan Ogrencilerin genelleme diizeyi 6n test ortalamasi 16.84; son test uygulamasi ise 26.29 olarak
Olciimlenmistir. Bu ¢ikan verilerden hareketle sonucun son test lehine sonuglandigi (t =25.141; p <.05; d =2.515)
ifade edilebilir. Etki biiyiikligiiniin d = 2.515 olarak hesaplandigi ve bu deger de 0.8’den biiyiik oldugu i¢in biiyiik
etkiye sahip olundugu ifade edilebilir. Bu durum, sunulan DOM’e gére hazirlanmis Maddenin Ozellikleri konusu
6gretim materyalinin 6grencilerin 4. simif MOK 6grenmelerini genellemesi iizerine pozitif yonde katki sagladigin
gostermektedir.

Ogrenme Giicliigii Olan Ogrencilerin Maddenin Ozellikleri Konusuna Yoénelik Edinim ve izleme
Bulgular

IIk olarak miknatisin gektigi ve g¢ekmedigi maddelere yonelik olarak edinim, izleme ve genelleme
diizeyine iligkin bulgular incelenmis, daha sonra ise sirasiyla suda yilizen ve batan, suyu emen ve emmeyen
maddelere yonelik bulgular incelenmistir. Sekil 1'de OG olan dgrencilerin miknatisin ¢ektigi ve cekmedigi
maddeler konusu baslama diizeyi, 6gretim sonu ve izleme degerlendirme oturumlarindaki dogru cevap sayilarina
yer verilmistir.

Sekil 1 incelendiginde miknatis konusuna yonelik hazirlanan sorularin baglama diizeyinde birinci denek
Elvin %26.6’sina, ikinci denek Emin %13.3’iine, Erkan ise %33.3’line dogru cevap vermistir. Grupla (TGGO)
yapilan 6n test sonuglarinda ise dgrenciler, sorulara %75 diizeyinde dogru cevap vermistir. OG olan 6grencilerin
ve grubun sorulara verdikleri dogru cevap ortalamalarinin yiizdelerine bakildiginda baglama diizeyinde sonucun
grup lehine oldugu goriilmektedir. Bu durumda baslama diizeyinde miknatis konusuyla ilgili OG olan 6grencilerin
simif ortalamasindan diisiik performans sergiledigi goriilmektedir. Ogretim oturumlarinda ise tim &grencilerin
performans diizeylerinde 6nemli gelismeler oldugu goriilmektedir. Grupla yapilan iki oturumluk 6gretimden sonra;
Elvin sorularin %70’ine, Emin %50’sine, Erkan ise %70’ine dogru cevap vermistir. Grup egitiminden sonra Elvin
bes, Emin alt1 ve Erkan ise bes oturumluk bireysel d6gretim sonunda 10 soruluk testin tamamina (%100) dogru
cevap vermistir. Grupla yapilan son test sonuglarinda ise grupta yer alan 6grenciler sorulara %99 diizeyinde dogru
cevap vermistir. OG olan dgrencilerin ve grubun sorulara verdikleri dogru cevap ortalamalarmnin yiizdelerine
bakildiginda 6gretim sonu diizeyinde sonucun OG olan &grencilerin lehine oldugu ve dgretim sonunda miknatis
konusuyla ilgili olarak OG olan &grencilerin grup ortalamasina benzer performans sergiledigi gorilmektedir.
Ogretim sonunda yapilan izleme oturumlarinda OG olan grencilerin sorularn tamamina (%100) dogru yanit
verdigi goriilmektedir. OG olan o6grencilerin 6gretimden bir ve dort hafta sonra yapilan izleme
degerlendirmelerinde edinimlerini koruduklar1 sdylenebilir. Gruba yonelik izleme verileri toplanmamistir.

Sekil 2'de OG olan 6grencilerin suda yiizen ve batan maddeler konusu baglama diizeyi, 6gretim sonu ve
izleme degerlendirme oturumlarindaki dogru cevap sayilarina yer verilmistir. Sekil 2 incelendiginde, ylizen ve
batan maddeler konusu baglama diizeyindeki sorularin birinci denek Elvin’in %23.3’iine, ikinci denek
Emin%13.3’line, Erkan%26.6’sina dogru cevap vermistir. Grupla yapilan 6n test sonuclarinda ise 6grenciler
sorulara %67 diizeyinde dogru cevap vermistir. OG olan 6grenciler ve grubun sorulara verdikleri dogru cevap
ortalamalarinin ylizdelerine bakildiginda baglama diizeyinde sonucun grup lehine oldugu goriilmektedir. Bu
durumda baslama diizeyinde suda yiizen ve batan maddeler konusuyla ilgili OG olan 6grencilerin siif
ortalamasindan diisiik performans sergiledigi goriilmektedir. Ogretim oturumlar1 sonucunda suda yiizen ve batan
maddeler konusuyla ilgili 6grencilerin performans diizeylerinde 6nemli gelismeler oldugu goriilmektedir. Grupla
yapilan iki oturumluk &gretim oturumundan sonra sorularin, Elvin ve Emin %50’sine, Erkan ise %80’sine dogru
cevap vermistir. Daha sonra ise Elvin ve Emin alt1 oturumluk, Erkan ise bes oturumluk bireysel 6gretim sonunda
10 soruluk testin tamamina %100 diizeyinde dogru cevap vermistir. Grupla yapilan son test sonuglarinda ise
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ogrenciler sorulara %86 diizeyinde dogru cevap vermistir. OG olan grencilerin ve grubun sorulara verdikleri
dogru cevap ortalamalarinin yiizdelerine bakildiginda 6gretim sonu diizeyinde sonucun OG olan dgrencilerin
lehine oldugu ve &gretim sonunda suda yiizen ve batan maddeler konusuyla ilgili OG olan dgrencilerin smif
ortalamasina benzer performans sergiledigi goriilmektedir. OG olan &grenciler 6gretim sonunda yapilan izleme
degerlendirmede sorularin tamamina %100 dogru yanit verdigi goriilmektedir. OG olan 6grencilerin 6gretimden
bir ve dort hafta sonra yapilan izleme degerlendirmelerinde edinimlerini koruduklari sdylenebilir. Gruba yonelik
olarak izleme verileri toplanmamaistir.

Sekil 1

OG Olan Ogrencilerin Miknatis Konusu Ogretim Oturum Sayilart ve Dogru Cevap Yiizdeleri
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OG Olan Ogrencilerin Suyu Emme-Emmeme Konusu Ogretim Oturum Sayilart ve Dogru Cevap Yiizdeleri
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Sekil 3'te OG olan 6grencilerin suyu emen ve emmeyen maddeler konusu baglama diizeyi, 6gretim sonu
ve izleme degerlendirme oturumlarindaki dogru cevap sayilarina yer verilmistir. Sekil 3 incelendiginde suyu emen
ve emmeyen maddeler konusu baslama diizeyindeki sorularma Elvin’in %13.3line, Emin ve Erkan ise %23.3’iline
dogru cevap verdigi goriilmistiir. Grupla yapilan 6n test sonuglarinda ise 6grenciler sorulara %71 diizeyinde dogru
cevap vermistir. OG olan dgrencilerin ve grubun sorulara verdikleri dogru cevap ortalamalarmin yiizdelerine
bakildiginda baglama diizeyinde sonucun grup lehine oldugu goriilmektedir. Bu durumda baglama diizeyinde suyu
emen ve emmeyen maddeler konusuyla ilgili OG olan &grencilerin simif ortalamasindan diisiik performans
sergiledigi gortilmektedir.

Ogretim oturumlar1 sonucunda suyu emen ve emmeyen maddeler konusuyla ilgili &grencilerin
performans diizeylerinde 6nemli gelismeler oldugu goriilmektedir. Grupla yapilan iki oturumluk 6gretimden sonra
Elvin sorularin %50’sine, Emin ve Erkan ise %60’mma dogru cevap vermistir. Daha sonra ise Elvin bes, Emin alt1
ve Erkan ise bes oturumluk bireysel 6gretim sonunda suyu emen ve emmeyen maddeler konusuna ait 10 soruluk
testin tamamina %100 diizeyinde dogru cevap vermistir. Grupla yapilan son test sonuglarinda ise dgrenciler
sorulara %97 diizeyinde dogru cevap vermistir. OG olan 6grencilerin ve grubun sorulara verdikleri dogru cevap
ortalamalarinin yiizdelerine bakildiginda 6gretim sonu diizeyinde sonucun OG olan 6grencilerin lehine oldugu
goriilmektedir. Ogretim sonunda yapilan izleme degerlendirmede OG olan grencilerin sorularin tamamina %100
dogru yamit verdigi goriilmektedir. OG olan 6grencilerin 6gretimden bir ve dort hafta sonra yapilan izleme
degerlendirmelerinde edinimlerini koruduklari sdylenebilir. Gruba yonelik izleme verileri toplanmamustir.

Ogrenme Giicliigii Olan Ogrencilerin Maddenin Ozellikleri Konusuna Yonelik Genelleme Bulgular

Sekil 4'de OG olan ve OGGO miknatisin ¢ektigi ve cekmedigi maddeler konusu konusunda genelleme
asamasinda baglama ve 6gretim sonu degerlendirme oturumlarindaki dogru cevap sayilaria ve grup 6n test- son
test verileriyle karsilastirilmasma yer verilmistir. Sekil 4 incelendiginde genelleme diizeyiyle ilgili sorulara,
baslama diizeyinde Elvin %30 (3 soru), Emin %10 (1 soru), Erkan %10 (1 soru) diizeyinde dogru cevap vermistir.
Grup ile yapilan 6n test sonuglarinda genelleme diizeyinde grup olarak 6grenciler sorulara %62 (6.2) diizeyinde
dogru cevap vermistir. OG olan &grenciler ve grubun sorulara verdikleri dogru cevap ortalamalarinin yiizdelerine
bakildiginda genelleme oturumunun baslama diizeyinde sonucun grup lehine oldugu gériilmektedir. Bu durumda
genelleme oturumunun baslama diizeyinde miknatis konusuyla ilgili olarak OG olan &grencilerin smif
ortalamasindan diisiik performans sergiledigi goriilmektedir.

Sekil 4
OG Olan ve TGG Ogrencilerin Miknatis Konusu Genelleme Diizeyi On Test-Son Test Verileri

10
8
g 6 —
S| m Ogretim sonu
£ 4
H Baglama diizeyi
2
0
Elvin Emin Erkan Grup

Genelleme verileri incelendiginde, son testte genelleme diizeyiyle ilgili Elvin, Emin ve Erkan 10 soruluk
testin tamamina (%100) dogru cevap vermistir. Grupla yapilan genelleme diizeyi son test sonuglarinda ise
dgrenciler sorulara %96 (9.55) diizeyinde dogru cevap vermistir. OG olan dgrencilerin ve grubun genelleme
sorularina verdikleri dogru cevap ortalamalarinin yiizdelerine bakildiginda 6gretim sonu diizeyinde sonucun OG
olan &grencilerin benzer performans sergiledigi goriilmektedir.

Sekil 5°te OG olan ve OGGO suda yiizen ve batan maddeler konusunda genelleme asamasinda baslama
diizeyi, 6gretim sonu degerlendirme oturumlarindaki dogru cevap sayilarina ve grup 6n test- son test verileriyle
karsilastirilmasina yer verilmistir.
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Sekil 5
OG Olan ve TGG Ogrencilerin Yiizen ve Batan Maddeler Konusu Genelleme Diizeyi On Test-Son Test Verileri

m Ogretim sonu

H Baslama diizeyi

Elvin Emin Erkan Grup

Suda yiizen ve batan maddeler konusuyla genelleme diizeyiyle ilgili olarak Sekil 5 incelendiginde sorulara
Elvin’in %10 (1 soru), Emin’in %20 ve Erkan’mn %30 diizeyinde dogru cevap verdigi goriilmiistiir. Grup ile
yapilan On test sonuglarinda genelleme diizeyinde 6grenciler sorulara %61 (6.1) diizeyinde dogru cevap vermistir.
OG olan dgrenciler ve grubun sorulara verdikleri dogru cevap ortalamalarinin yiizdelerine bakildiginda, genelleme
oturumunun baglama diizeyinde sonucun grup lehine oldugu goriilmektedir. Bu durumda genelleme oturumunun
baslama diizeyinde suda yiizen ve batan maddeler konusuyla ilgili OG olan grencilerin smif ortalamasindan diisiik
performans sergiledigi goriilmektedir. Suda yiizen ve batan maddeler konusu genelleme verileri incelendiginde
OG olan dgrenciler genelleme diizeyiyle ilgili 10 soruluk testin tamamina %100 diizeyinde dogru cevap verdigi
goriilmistiir. Grupla yapilan genelleme diizeyi son test sonuglarinda ise 6grenciler sorulara %83 (8.27) diizeyinde
dogru cevap vermistir. OG olan &grencilerin ve grubun genelleme sorularma verdikleri dogru cevap
ortalamalarinin yiizdelerine bakildiginda 6gretim sonu diizeyinde sonucun OG olan 6grencilerin benzer
performans sergiledigi goriilmektedir.

Sekil 6’da OG olan ve TGG égrencilerin suyu emen ve emmeyen maddeler konusu genelleme asamasinda
baslama diizeyi, 6gretim sonu degerlendirme oturumlarindaki dogru cevap sayilarina ve grup on test- son test
verileriyle karsilastirilmasina yer verilmistir.

Sekil 6

OG Olan ve TGG Ogrencilerin Suyu Emen ve Emmeyen Maddeler Konusu Genelleme Diizeyi On Test-Son Test
Verileri

10

m Ogretim sonu

H Baglama diizeyi

Elvin Emin Erkan Grup

Suyu emen ve emmeyen maddeler konusu genelleme oturumunun baslama diizeyiyle ilgili olarak Sekil 6
incelendiginde sorulara Elvin’in %20 (2 soru), Emin’in %10 (1 soru), Erkan’in sorulara %30 (3 Soru) diizeyinde
dogru cevap verdigi goriilmistiir. Grup ile yapilan 6n test sonuglarinda genelleme diizeyinde 6grenciler sorulara
%63 (6.26) diizeyinde dogru cevap vermistir. OG olan grencilerin ve grubun sorulara verdikleri dogru cevap
ortalamalarinin yiizdelerine bakildiginda genelleme oturumunun baslama diizeyinde sonucun grup lehine oldugu
goriilmektedir. Bu durumda genelleme oturumunun baslama diizeyinde suyu emen ve emmeyen maddeler
konusuyla ilgili olarak OG olan &grencilerin sinif ortalamasindan diisiik performans sergiledigi goriilmektedir.
Suyu emen ve emmeyen maddeler konusu genelme verileri incelendiginde OG olan dgrencilerin genelleme
diizeyiyle ilgili 10 soruluk testin tamamia %100 diizeyinde dogru cevap verdigi goriilmistiir. Grupla yapilan
genelleme diizeyi son test sonuglarinda ise dgrenciler sorulara %91 (9.05) diizeyinde dogru cevap vermistir. OG
olan 6grencilerin ve grubun genelleme sorularina verdikleri dogru cevap ortalamalarinin yiizdelerine bakildiginda
dgretim sonu diizeyinde sonucun OG olan dgrencilerin benzer performans sergiledigi goriilmektedir.
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Ogretmen ve Ogrencilerin Sosyal Gegerlilige Yonelik Bulgular

Sosyal gegerlilik formunda yer alan on kapali uglu soruya yonelik olarak dort 6gretmenden elde edilen
bulgular asagida bulunan Tablo 3’te sunulmustur. Tablo 3 incelendiginde, 6gretmenlerin arastirmanin sosyal
gecerliligine iliskin biiyiik oranda olumlu olduklarini ifade eden gériis belirttigi goriilmektedir. Ogretmenlerin
biliylik oraninin “Evet” segenegini isaretledikleri goriillmektedir. Bu sonug; Ogretmenlerin bu arastirmaya
katilmaktan memnun olduklarini, DOM’iin hem kaynastirma 6grencilerinin hem de diger 6grencilerin etkinliklere
katilma oranini ve akademik basarilarini artirdigimi, DOM’iin dersleri daha eglenceli hale getirdigini ve DOM’ii
baska derslerde de tercih edebileceklerini, DOM’iin baska 6gretmenler tarafindan da kullanilmasinm énerdiklerini,
daha sonraki simif uygulamalarinda da uygulamay: diisiindiiklerini gostermektedir. Sosyal gecerlikle ilgili bu
sonuglar, 6gretmenlerin goriisiine gore arastirmanin sosyal gecerliliginin ¢ok yiiksek oldugunu gdstermektedir.

Aragtirmanin sosyal gegerliligiyle ilgili olarak 6gretmenlerin agik uclu sorulara iliskin cevaplart igerik
analizine tabi tutulmustur. Gergeklestirilen analiz neticesinde 6grencilerin olumlu goriiglerine yonelik bes ana tema
belirlenmistir. Tablo 4’te temalara, katilimc1 goriislerine ve frekans bilgilerine yer verilmistir.

Tablo 3
Ogretmenlerden Elde Edilen Sosyal Gegerlilik Nicel Bulgular:
No Sorular Yanitlar f
Evet 4
1 Calismanin sinifinizda yapilmasindan memnun musunuz? Hayir
Kararsizzim
) Evet 4
2 DOM’iin 6grencilerinizin akademik basarisini arttirdigini diisiiniiyor musunuz? Hayir
Kararsizim
3 DOM’e gore hazirlanmis materyallerin 6grencilerinizin akademik basarismi arttirdigmi diisiiniiyor El‘alletr 4
musunuz? Y1
Kararsizim
4 DOMiin uygulanmasinin kaynastirma grencilerinin etkinliklere katilimim arttirdigini diistiniiyor E‘z;etlr 4
musunuz? Y
Kararsizzim
5 DOMiin uygulanmasinin kaynastirma dgrencilerinin smif akranlari tarafindan kabuliinii arttirdigim I}?I‘a/letlr 4
diisiiniiyor musunuz? Y
Kararsizzim
6 DOM’e gore hazirlanmis materyalin fen bilimleri dersini dgrenciler icin daha eglenceli hale I}?I‘a/l;tlr 4
e e o
getirdigini diisliniiyor musunuz? Kararsizim
} Evet 3
7 DOM’e gore hazirlanmig materyalleri bagka tinitelerin kullaniminda tercih eder misiniz? Hayir
Kararsizzim 1
] DOM’e gore hazirlanmis dgretim materyalinin kaynastirma 6grencilerinize uygulanabilir oldugunu g;etlr 4
diisiiniiyor musunuz? Y
Kararsizzim
DOM’e goére hazirlannms &fretim materyali  sunumlarinin  baska ogretmenler tarafindan E‘;etlr 4
kullanilmasini tavsiye eder misiniz? 4
Kararsizim
10 DOM’e goére hazirlanmis 6gretim materyalini bundan sonra smifinizda uygulamay: diisiiniiyor E\;;r 4

musunuz?
Kararsizim

Not: DOM = dogrudan 6gretim modeli.
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Tablo 4
Ogretmenlerden Elde Edilen Sosyal Gegerlilik Nitel Bulgular:
Temalar f Alt temalar
4 Sunum ve materyaller 6grencilerin dikkatini ¢ekiyor.
TM1. DOM fen bilimleri 53retim 2 Qgrencﬂerm ?asa{ma duyg}l su yasamasint saglryor.
materyalinin uygulanmast 2 Qgrencﬂerm 0z giivenlerini arttirtyor.
4 Ogretmenlerin uygulamasi basit ve kolay
4 Kaynagtirma dgrencilerine 6gretim agisindan ¢ok uygun
) 2 Qgrencilerimizin smifa ve okula bagliliklar1 artt1
TM2. Ogrencilere etkisi 4 Ogrencilerin derse ve etkinlige katilimlar1 artti
4 Kaynastirma 6grencilerini daha aktif hale getirdi
TM3. Kullanilan materyaller 4 Simiilasyon dikkat ce}(vlm ve tekrm §tmey.e. uygun
4 Tablolar ve nesneler 6grenmeyi etkinlestiriyor.
TM4. DOM’iin begenilen yonleri 4 Deneyerek, .uygulayarak Ja pﬂ“?a“.
4 Materyallerin olmas1 ve dgrencilerin uygulamasi
TMS. Dezavantaj 1 Y11 boyunca bu de_rse b1_1 kadar siire ayiramam
1 Siirekli komut verilmesi

Not: DOM = dogrudan 6gretim modeli ; TM = tema.

Yapilan igerik analizi sonrasinda Tablo 4’te goriildiigii gibi 6gretmenlerin vermis oldugu olumlu cevaplar
“DOM fen bilimleri dgretim materyalinin uygulanmasi, dgrenciler iizerindeki etkisi, kullanilan materyaller ve
DOM’iin begenilen yonleri” olmak iizere dort ana tema etrafinda toplanmistir. DOM fen bilimleri dgretim
materyalinin uygulanmasi noktasinda 6gretime kattig1 faydalardan dolay1 6gretmenlerin dordii de olumlu goriis
bildirmislerdir. O1 “Sunumlarda gercek materyallerin kullanilmas1, 6zellikle de tabletle simiilasyonla gdsterilmesi
ogrencilerin merak etmesine neden oldu” ifadesini kullanmistir. Ogrencilerin, ozellikle de kaynastirma
ogrencilerinin 6grenmesi ve derslere katilimi iizerinde olumlu etkisi oldugu noktasinda tiim 6gretmenler olumlu
goriis bildirmislerdir. O2 “Sunumlarda yapilan etkinlikler dzellikle kaynastirma dgrencilerimizin dikkatini gok
cekti ve dikkatle izlediler” ifadesini kullanmistir. Ozellikle gelistirilen simiilasyon uygulamalar1 ve gergek
nesnelerden olusan materyaller 6gretmenler tarafindan begenilmis ve Ogretmenler olumlu goriislerini ifade
etmislerdir. DOM’iin begenilen yonleriyle ilgili olarak égretmenlerin tamami 6grencilerin uygulamaya katilmast,
somut materyallerin yer almasi ve ¢ok tekrarin olmasi noktasinda olumlu gériisler ifade etmislerdir. O3 “Sunum
esnasinda ¢ocuklarin gercek nesnelerle temas etmesi ve uygulamaya hepsinin katilmasi dersten zevk almalarin
sagladr” ifadesini kullanmistir. Ayrica d6gretmenler “her derste bu kadar tekrar ve yoklama yapilan bir yontem
kullanmis olsaydik tiim 6grenciler elbette ki dgrenirlerdi” ifadesini kullanmiglardir.

Ogretmenlerin olumsuz goriislerine yonelik dezavantaj temasi belirlendigi goriilmektedir. Dezavantajlara
iligkin gretmenlerin bir tanesinin 6gretimin uzun siirdiigline ve 6gretmenlerin bir tanesinin 6gretim sirasinda ok
komut verilmesi noktasinda olumsuz goriis bildirdigi goriilmektedir. Sosyal gecerlilikle ilgili olarak ¢aligmaya
katilan {i¢ OG olan 6grenciyle goriisme yapilmustir. Sosyal gegerlilik formunda yer alan alt1 kapali uglu soruya OG
olan 6grencilerin tamaminin olumlu cevap verdikleri goriilmektedir.
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Tablo 5
OG Olan Ogrencilerden Elde Edilen Sosyal Gegerlilik Nicel Bulgular
Sorular Yanitlar f
Evet 3
1 Caligmaya katilmaktan memnun oldun mu? Hay1r B

Emin degilim -
Evet 3

Hayir -

2 DOM’e gére yaptigimz etkinlikler fen konularini 6grenmende faydali oldu mu? 4 .
Emin degilim -

Evet 3

3 Caligmanin gergek nesnelerle ve tabletle fen konularinin sunulmasinin faydali oldugunu Hayir -
diistiniiyor musun? Emin degilim -

. Evet 3

4 Bagka fen konularinin 6gretilmesinde bu sekilde DOM’e gore yaptigimiz etkinliklerden Hayir -
yararlanmak ister misin? Emin degilim -

Evet 3

5 DOM ile fen konularim 6grenmekten hoglandin mi? Hayir B

Emin degilim -

Evet 3
6  DOM’e gore fen konularmi bagka 6grencilere de 6gretmemi 6nerir misin? Hay1r -
Emin degilim -

Not: DOM = dogrudan dgretim modeli.

Bu bulgulara gore, 6grenciler ¢aligmaya katilmaktan memnun olduklarini belirtmistir. Ayrica sonuglar,
dgrencilerin DOM’e gore yapilan etkinliklerin fen konularmi égrenmelerinde yararli oldugunu, bu etkinliklerle
fen bilimleri derslerini 6grenmekten hoslandiklarini, bagka fen konularmin da bu sekilde islenmesinin yararli
olacagini ve baska ogrencilere de bu sekilde fen konularmin 6gretilmesini 6nerdiklerini gostermektedir.
Aragtirmanin sosyal gecerlik formunda dgrencilerin OG olan 6grencilerin sunumlarda nelerin hoslarma gittigine,
uygulamada daha iyi 6grenmesini saglayan seylerin neler olduguna yonelik agik uglu sorulara verdikleri cevaplar
igerik analizi ile analiz edilmistir. TGG 6grencilerden sosyal gegerlilik verileri toplanmamigtir. Ogrencilerin
olumlu goértislerine yonelik {i¢ ana tema belirlenmistir. Tablo 6’da temalara, katilimc1 goriislerine ve frekans
bilgilerine yer verilmistir.

Yapilan igerik analizi sonrasinda Tablo 6’da gériildiigii gibi OG olan dgrencilerin vermis oldugu olumlu
cevaplar “dersin yapilis sekli, kullanilan materyaller ve &gretim sekli” olmak iizere ii¢ ana tema etrafinda
toplanmistir. Ogretimin/dersin yapilis sekli ile ilgili olarak dgrencilerin tamami yapilan dersleri ¢ok eglenceli
bulduklarini, 6gretim seklinden ¢ok hoslandiklarini, gézlemlerin ¢ok hoslarma gittigini ifade etmislerdir. Yine
Ogrencilerin yarisina yakini 6zellikle deneyle 6gretim yapilmasindan ¢ok hoslandiklarini ifade etmislerdir.
Kullanilan materyallerle ilgili olarak 6grencilerin tamami derslerde tabletin, gergcek nesnelerin ve tablolarin
kullanilmasindan ¢ok hoslandiklarini ifade etmislerdir. Ogretim sekli olarak ise &grencilerin tamami tablet
kullanarak konular1 tekrar etmenin ve sorulari ¢ozmenin 6grenmelerini daha iyi sagladigini, yarisina yakini ise
gbzlem yaparak tabloya isaretlemenin daha iyi Ogrenmesini sagladigini ifade etmistir. Yapilan analizler
neticesinde dgrencilerin olumsuz goriislerine yonelik herhangi bir tema belirlenmemistir.

Tablo 6
OG Olan Ogrencilerden Elde Edilen Sosyal Gegerlilik Nitel Bulgular:

Temalar Say1 Alt Temalar

3 Ogretim seklinden ¢ok hoslandim/sevdim.
Eglenceli bir seyler 6grendim.
Gozlem yapmayi ve tablolari kullanmay1 sevdim.
Ogretmenle deney yapmaktan hoslandim/sevdim

TM1. Ogretimin/dersin yapilis sekli

Tabletle ¢alismaktan hoslandim/sevdim
Tablolar1 kullanmaktan ¢ok hoslandim/sevdim
Gergek nesnelerle gézlem yapmayi ¢ok sevdim

TM2. Kullanilan materyaller

Gozlem yapip tabloya isaretlemem daha iyi 6grenmemi sagladi
Tabletle konular1 tekrar etmem ve soru ¢6zmem daha iyi dgrenmemi sagladi

W —= W W W — WWw

TM3. Ogretim sekli
Not: TM = tema.
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Tartisma

DOM’e gore hazirlanmis dgretim materyalinin 6grencilere siif dgretmenleri tarafindan uygulanmast
sonucunda her iki grupta da yer alan 6grencilerin 6grenmeleri iizerinde etkili oldugunu gdsteren bulgular elde
edilmistir. Ozellikle OG olan 6grencilerin de grup egitimlerinde Ogrenmelerinin 6nemli &lgiide arttig
belirlenmistir. Bu durum alan yazinda yapilan ¢alismalarca da desteklenmektedir (Adams & Engelmann, 1996;
Barbash, 2012; Bay vd., 1992; Bereiter & Kurland, 1981; Borman vd., 2003; Cadette vd., 2016; Engelmann 2007,
Engelmann vd., 1988; Hattie, 2009; Snider & Schumitsch, 2006; White, 1988). Ek olarak uluslararasi alan yazinda
DOM ile 1966’dan 2016 yilina kadar yapilan calismalarin 6grencilerin 6grenmeleri {izerine etkisi incelendiginde,
bu arastirmay1 destekleyecek nitelikte DOM’iin 6grencilerin dgrenmeleri {izerine pozitif etki yaptig1 ortaya
koyulmustur (Stockard vd., 2018). Ayrica DOM’iin etkililigi meta analizlerle de kanitlannmstir (Mason & Otero,
2021).

Woodward ve digerleri (1988) tarafindan OG olan 30 &grenciyle fen bilimleri dersinde “Saglk
Sistemleri” {initesinin daha etkili 6grenilmesini saglamak amaciyla gerceklestirilen arastirmada, DOM ile
bilgisayar destekli 6gretimin birlestirildigi yenilik¢i bir 6gretim modeli incelenmistir. Arastirmanin bulgulari,
DOM ile bilgisayar destekli dgretimin birlikte kullanilmasinin OG olan dgrencilerin fen bilimleri dersindeki
basarilarin1 anlamli bir sekilde artirdigim géstermistir. OG olan dgrenciler saglk sistemi iinitesinde yer alan
kavramlar1 daha iyi 6grenmis ve dgrenmeleri daha kalici olmustur. Ayrica, bu 6gretim modeli, 6grencilerin
o0grenme siirecine olan ilgilerini ve motivasyonlarini da olumlu yonde etkilemistir. Bagka bir arastirmada ise, 6zel
egitime gereksinimi olan ortaokul 6grencilerine matematiksel problem ¢ézme becerilerini kazandirmak amaciyla
DOM’e gore gelistirilmis &gretim materyali uygulamistir. Uygulama sonrasinda verilen problem ¢dzme
testlerinde, 0Ozel egitime gereksinimi olan Ogrencilerin performanslarinda onemli derecede bir artig
gozlemlenmistir. Bu 6grenciler, genel egitim smifindaki ve TGG akranlarina kiyasla daha yiiksek puanlar
almislardir. Bu sonug, DOM’iin 6zel gereksinimli &grencilerin problem ¢dzme becerilerini gelistirmede etkili
oldugunu ortaya koymustur (Grossen vd., 1996). Grossen ve arkadaslar1 (2002) tarafindan gergeklestirilen bir
aragtirmada gelistirilen “BIG Accommodation Model”, diisiik akademik basart gosteren Ggrencilerin basari
diizeylerini artirmayi amaglayan bir dogrudan 6gretim yaklasimidir. Grossen ve ekibi, bu modeli ortadgretim
diizeyinde uygulayarak diisiik performans sergileyen 6grencilerin akademik gelisimlerini incelemistir. Aragtirma
bulgulari, DOM’iin kullanildig1 siniflarda diisiik basari diizeyine sahip dgrencilerin akademik performanslarinda
anlamli artislar oldugunu ortaya koymustur. Ozellikle okuma ve matematik gibi temel becerilerde gézlemlenen
ilerlemeler dikkat ¢ekicidir. Bu sonuglar, dogrudan 6gretim yonteminin, akademik risk altinda bulunan 6grenciler
icin etkili bir miidahale stratejisi olabilecegini gdstermektedir. Bu arastirmalardan farkli olarak DOM’iin okuma
yazma (Kugdemir 2014), matematik (Altunay-Arslantekin & Sener-Akin, 2017; Flores & Kaylor, 2007; Kavak,
2020; Tufan vd., 2020) ve diger akademik alanlarda etkili oldugunu (Stockard vd., 2018) ortaya koyan ¢aligmalara
rastlanmuigstir.

Ayrica farkl tiir yetersizlikten etkilenmis 6zel egitim gerektiren 6grencilerle DOM ile yapilan benzer
arastirmalarda DOM’{in etkililigini belirleyen ¢alismalara rastlanmgtir. Celik-Sahin ve digerleri (2024), zihinsel
yetersizligi olan 6grencilere sebze, mobilya ve iletisim araci gibi hiyerarsik {ist diizey kavramlarin 6gretiminde
Dogrudan Ogretim Modeli’nin etkisini incelemislerdir. Tek denekli deneysel desen kullanilan arastirmada,
Ogretimin bu kavramlari edinmede etkili oldugu ve becerilerin farkli kisilere genellenebildigi bulunmustur. Sosyal
gegcerlik sonuglart da yontemin etkili ve verimli oldugunu gostermistir. Kavak ve Altunay (2022), az géren 3. sinif
dgrencileriyle yiiriittiikleri arastirmalarinda, Dogrudan Ogretim Modeli’ne dayali stratejik biitiinlestirmenin
matematikte iicerli geriye ritmik sayma, dogru kavrami, basit kesir ve eldesiz ¢arpma becerileri lizerindeki etkisini
incelemislerdir. Tek denekli yoklama denemeli ¢oklu yoklama modelinin kullanildig: aragtirmada, 6gretimin etkili
ve genellenebilir oldugu, sosyal gegerlik bulgularinin ise olumlu yénde oldugu belirlenmistir.

Ogretimlerin etkili olmasinda 6nemli bir faktorde DOM’e goére hazirlanmis 6gretim materyalinin nasil
uygulanacagint gosteren kitapgiklarin hazirlanmig olmasi ve O6gretmenlere uygulamaya yonelik egitimlerin
verilmesidir. Bu arastirmay1 destekler nitelikte olarak Altunay (2008), Dogrudan Ogretim Temelli Ogretmen
Aday1 Degerlendirme Programi’nin, siif dgretmenlerinin gretmen adaylarini degerlendirme ve doniit verme
becerilerini kazanmalarindaki etkisini belirlemek amactyla bir calisma yapmistir. Bu ¢calismada uygulama sonunda
O0gretmenlerin 6gretmen adaylarina yonelik olarak daha dogru doniitler verdikleri sonucuna ulagilmistir.

Bu uygulamanin etkili olmasinda DOM’iin icerisinde yer alan baz1 bilesenlerin etkili oldugu diisiiniilir.
Bu bilesenler; igerik analizi, agik iletisim, dgretim formati ve becerilerin siralanmasidir (Engellman & Carnine,
1991; Stein vd., 1998; Tuncer vd., 2012). Ayrica 6gretimin etkililigini arttiran bagka ilkeler de vardir. King (2007)
bu ilkeleri; etkili bir 6grenci-6gretmen etkilesimi, 6grenciler arasi is birligi, 6grenme siirecine etkin katilim,
Ogrenciye ipucu ve doniit verme, &grenme igin yeterli zaman ayirma, Ust diizey beklentilere yanit verme,
ogrencilerin 6grenme hizlarini ve bigimlerini dikkate alma olarak ifade etmistir (Akt. Demirel, 2012, s. 70).
DOM’de ise bu etkilesimler; dgrencinin etkin katilimi, 6grencilerin grup olarak tepkide bulunmasi, 6gretmeninin
kullandig1 isaretler, tempo, ustalastirma, hata diizeltme siirecleri ve motivasyon olarak ifade edilmistir.
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Arastirmanin 6gretim ve hazirlik agamalarinda bu bilesenlerin yer almasinin aragtirma sonuglarini pozitif etkiledigi
diistiniiliir. Tiim bunlar g6z oniine alindiginda 6grencilerin etkili ve verimli bir sekilde 6grenmelerinde gretim
siirecinin baz1 ilkeleri barindirmasi gerektigi sonucuna ulasiir. DOM’de de bu ilkelerin birgogunu iginde
barindirmasindan kaynakli olarak etkili bir 6gretim siireci gergeklestirildigi ifade edilebilir.

Acik iletisimin yer almasinin, arastirmanin etkililigini destekleyen faktorlerden bir digeri oldugu
diistiniiliir. Acik iletisim, bir 6gretim oturumunda 6grencinin 6rneklerden en fazla genellemeyi yapmasi amaciyla
sunuyu diizenlemektir (Watkins & Slocum, 2003). Sunulacak 6rnekler 6grencinin iliskili ve iliskisiz niteligi fark
etmesi amactyla dikkatli bir sekilde siralanir (Tuncer vd., 2012). Aragtirmada kural iligkisine uygun olarak secilmis
olumlu ve olumsuz drnekler grencinin iliskili ve iliskisiz niteligi fark etmesi amactyla DOM’iin ilkelerine uygun
sekilde siralanmistir. Farkli 6gretim setleri hazirlanarak dgrencilerin miimkiin oldugu kadar ¢ok cesitli 6rnekler
gormeleri saglanmugstir. Orneklerin verilis yeri ve siras1 égrenmeyi etkileyen nemli faktordiir. Ogrencilerin
o0grenme siirecinde olumlu ve olumsuz &rnekler arasinda en az farklilik igeren 6rneklerin olugturulmas, iliskili
niteligi gérmesini kolaylastirmaktadir. Bununla birlikte 6gretmeninin sunu sirasinda kullanacagi ifadeleri sabit
tutarak 6grencinin dikkatini degigebilen climleler yerine 6gretilecek konuya odaklamasi da 6nemlidir (Watkins &
Slocum, 2003). Ogretimin baglangig asamasinda daha fazla 6gretmen destegi yer almaktayken dgrencilerin beceri
ve kavramlarda bagimsizlagmasi i¢in Ogretmenin yardimi kademeli olarak azaltilir (Tuncer vd., 2012).
Arastirmada Ogretmenler sunumlarini, yonergeleri ve agiklamalart degistirmeden bu ilke dogrultusunda
gerceklesmistir. Bu durum 6grencilerin, sunu sirasinda dgretmenin degisen ifadelerine odaklanmasi yerine kural
iligskisine odaklanmasini kolaylastirmigtir.

DOM ile yapilan gretimlerde; 6gretmenler, 6grencilere hedeflere ulasma ve dgrendiklerini agiklama
firsat1 veren destekler saglar. Ogretmen, Ogrencilerin ihtiyaclarim karsilamak icin gérevi, materyalleri, grup
biytkliigiinii, 6gretim hizini, sunumu vb. manipiile ederek 6gretimi sekillendirebilir (Vaugn & Bos, 2015).
Bununla birlikte dgretmenlerin bir diger gorevi de dgrencilere dgretilecek konuyu sistematik olarak planlayip
konunun 6gretilmesini saglamaktir (Gagne vd., 1992). Arastirmanin uygulama siirecinde 6gretim oturumlarinin
her biri en az 7 en gok ise 11 dakika arasinda degisen zaman araliginda siirmiistiir. Ogretime yonelik olarak yapilan
aragtirmalarda 6gretim oturumlarinin kisa siireli olarak gerceklestirilmesi gerektigi ifade edilir (Altunay, 2008;
Dagseven-Emecen, 2009; Kavak, 2020). Ogretim oturumlarinda sorulan sorulara grup olarak tepki almmasi
ogrencilerin siirece etkin olarak katilmasini saglamasina ek olarak 6gretim siiresini de kisaltmigtir. Altunay (2008)
tarafindan yapilan ¢alisma da bunu destekler niteliktedir. Bu ¢alismaya katilan 6gretmenler ve 6gretmen adaylart
bu modelin 6gretimi daha hizli ve arada bosluk birakmadan sunmalarina olanak sagladigini ve bu durumun
ogrencilerin 6grenmelerini ve motivasyonlarini olumlu sekilde etkiledigini ifade etmislerdir.

DOM’iin etkili olma nedenlerinden digeri ise 6gretmen 6grenci etkilesimidir. DOM; 6grencinin 6grenme
stirecine etkin katilimina, 6grencilerin grup olarak tepkide bulunmalarina, 6grencilerin siirece katilimlarina ve
cevap verme siirecinde cesaretlenmelerine katki saglamaktadir (Tuncer vd., 2012). Ayrica 6grencilerin grup olarak
tepkide bulunuyor olmalart OG olan &grencilerin etiketlenmesini de engellemektedir (Przychodzin vd., 2004).
Yapilan bir caliymada &gretmenler DOM’in grup degerlendirmesi yapilirken isaret sisteminin kullanimu,
Ogrencilerin tepkilerini gézleme, 6rneklerin siralanisi, pekistire¢ kullanimi, bunlarin siireye etkisi gibi durumlarin
onemini vurgulamislar ve “Daha kisa siirede ogretimleri gerceklestirebiliyoruz. Grup olarak tepki almak hem
siireyi kisaltiyor hem de tiim Ogrencilerin 6gretime katilmasini sagliyor.” seklinde ifadeler kullanmislardir
(Altunay, 2008).

Etkili bir sunum icin dersteki sunum hizi da 6nemli bir bilesendir. Ogretmenler derslerinde hizli adimlarla
ilerlerse ogrencilerin derse katilimini artirmig olurlar. Dersi hizli tempoda yapmak 6gretmenin konuya hakim
olmasimi saglar. Sunulan iligkili bilgiler arasina giren zamani azaltarak ogrencilerin dikkatini derse
yogunlastirmasina yardim eder (Tuncer vd., 2012). DOM o6gretim sunumlarinda dgretmenin ydnergeleri ve
ogrencilerin tepkileri arasinda belirli bir temponun olmasinin 6grencilerin 6grenme siirecine dikkatli bir sekilde
katilmalarini sagladig: diistiniiliir. Hizli tempo, etkili 6grenmenin 6nemli bir 6gesi olarak goriiliir (Watkins vd.,
2003). Bu aragtirmada Ogretimler sirasinda 6gretmenler, 6grencilerin dikkatini ve motivasyonunu artirmak
amaciyla dersi tempolu islemisler ve iligkili bilgileri art arda vererek siireci dinamik olarak siirdiirmiislerdir.
Arastirmada oturumlar 7 ile 11 dakikalik siirelerde, bir baska ifadeyle hizli tempoda tamamlandig1 i¢in 6grencilerin
ogrenmeleri tlizerinde etkili oldugu diisiiniilmektedir.

Arastirmada Ogrencilerin 6gretim sonunda dogru cevap verme sayilariin ve ylizdelerinin artmasi
DOM’iin hata diizeltme siirecleriyle iliskilendirilebilir. DOM, 6gretim sirasinda dgrencilerin davranislarinin
gbzlenerek aninda diizeltilmesini amaglar. Ogretmen hata olustugu anda hemen diizeltme saglar. Diizeltme siireci
Ogrencinin soruya dogru tepki vermesini saglayacak sekilde bilgi sunar (Gersten vd., 1986). Bu c¢alismada da
Ogretim siireclerinde ogretmenler, &grencileri izlemis ve yaptiklari hatalari aninda diizeltmistir. Yapilan
aragtirmalar 0gretim siirecinde saglanan doniitlerin, 6grenmelerin iizerinde olumlu katki sagladigini ortaya
koymustur (Altunay, 2008). Dolayisiyla bu durum da 6grenmelerine olumlu etki etmistir.
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Her ne kadar dikkat, 6grenmenin baslangici olarak goriilse de verilen bilgiye dikkat edebilmek igin
motivasyon gerekir (Ozmen, 2017). Ogrencilerin derse katilimlarmin ve akademik basarilarmin artmasi
motivasyonla ilgili goriilebilir. DOM’de 6grenme ile motivasyon birbiriyle yakindan iliskilidir. (Tuncer vd., 2012).
DOM ile gretimi kullanan dgretmenler bu siirecin hem 6grencilerin hem de &gretmenlerin motivasyonunu
arttirdigini ifade etmislerdir (Altunay, 2008; Kavak, 2020). Arastirmanin uygulama evresinde &grencilerin cevap
vermek igin cesaretlendirilmesinin ve olumlu davranislarinin etkili bir sekilde pekistirilmesinin 6grencilerin
motivasyonlarini artirdig1; buna bagl olarak da etkinliklere katilimlarinin ve akademik bagarilarinin arttig1 tespit
edilmistir. Motivasyon basari ile baslar ve basar1 motivasyonu getirir (Tuncer vd., 2012).

Aragtirmanin uygulama boyutunda OG olan dgrencilerin siif icerisindeki dgretimlere ek olarak destek
odada verilen egitim ile Ogrenmelerini genelledikleri ve kalici hale getirdikleri goriilmiistiir. Grafikler
incelendiginde, 6grencilerle grup icerisinde yapilan iki oturumlu 6gretimlerden sonra, 6grencilerin dgrenme
performanslarinin yiizde 50 ile 60 arasina ¢iktig1 tespit edilmistir. Grup 6gretimlerinde siniflarin kalabalik olmasi
ve miifredat yetistirme kaygisi nedeniyle Ogretmenlerin smirli siirede ve sayida Ogretim oturumu
gerceklestirdikleri goriilmiistiir. Daha sonra bireysel olarak destek egitim odalarinda gergeklestirilen 4 ile 6
oturumluk 6gretim sonrasinda grencilerin %100 basar1 diizeyine ulastiklar1 goriilmektedir. Ogrenciye destek
egitim odasinda daha fazla sayida Oornek sunulmasi, aninda tepki alinmasi ve dogru tepkilerin aninda
pekistirilmesinin dgrencinin performansim arttirdig1 diisiiniilmektedir. Ayrica yanlis tepkiler gergeklestiginde
aninda diizeltme yapilmasinin da dgrencilerin 6grenmelerin iizerinde olumlu etki yaptigi varsayilmaktadir.
Ogretmenler miifredattaki konular1 yetistirme kaygisa bagl olarak grupla yapilan dgretimleri sinirh siirede
vermeye ¢aligmaktadirlar. Aslinda 6gretmenlerin 6gretimleri genis bir zaman dilimine yayarak daha fazla 6gretim
seti ile grup halinde tepki almayi gergeklestirmeleri halinde 6grencilerin basari diizeyleri daha da artacaktir.

Bu aragtirmada, egitimlerin etkili olmasinda alan yazinda yer aldigi gibi 6nemli bir diger faktoriin de
o0gretmen egitimleri oldugu teyit edilmigtir. Alan yazinda dgretmen egitimlerinin 6gretmenlerin ve 6grencilerin
davraniglari tizerinde olumlu katki sagladigini gosteren birgok ¢alisma vardir (Aldemir, 2017; Deniz, 2019;
Yilmaz, 2020). Donalt ve digerlerin (2023), kapsayici egitimin &gretmenler iizerindeki etkilerini incelemek
amaciyla kapsamli bir meta-analiz ¢alismasi gergeklestirmistir. Aragtirma kapsaminda 6gretmen bilgisi, becerisi,
inanci ve 6grenci davraniglari olmak iizere dort temel kategoriye odaklanilmis ve toplam 342 uygun ¢aligma analiz
edilmistir. Meta-analiz bulgularina goére, 6gretmen egitiminin kapsayici egitim baglaminda 6gretmen bilgisi
tizerinde biiyiik diizeyde; 6gretmen becerileri lizerinde orta diizeyde; inanglar {izerinde kii¢iik diizeyde ve 6grenci
davranislari tizerinde ise kiiciik ile orta diizey arasinda olumlu etkiler gosterdigi belirlenmistir. Ayrica 6zel egitim
o0gretmenlerinin sistematik d6gretim stratejileri konusundaki hizmet dncesi egitimlerinin, 6grencilerin davranissal
ve akademik gelisimlerine katki sagladigin1 gdstermektedir (Walker vd., 2022). Baska bir aragtirmada ise duygusal
ve davranigsal bozukluklari olan 6grencilerle calisan 6gretmenlerin, etkili mesleki gelisim programlari sayesinde
siif yonetimi becerilerini artirarak dgrencilerin olumlu davranislarini desteklediklerini gostermektedir (State vd.,
2019). Giiner-Yildiz ve Elmas (2021) tarafindan yapilan bir ¢aligmada ise, sinif 6gretmenlerine verilen sinif
yonetimi egitiminin, dgrencilerin ders disi davraniglarini azaltmada etkili oldugu bulunmustur. Benzer bir
aragtirmada, 6zel egitim smiflarinda gorev yapan Ogretmenlere sunulan mesleki beceri egitimi ve smif igi
diizenlemelerin, 6gretmenlerin mesleki tikenmislik diizeylerini azalttig1 ve 6grencilerin problem davranislarinda
anlamli diizeyde azalma sagladigi belirlenmistir (Sengiil-Erdem, 2020). Okul 6ncesi déneme ait yapilan bir
aragtirmada ise Performans Geribildirimine Dayali Ogretmen Egitimi Programi’nin okul &ncesi kaynastirma
siiflarinda ¢alisan 6gretmenlerin 6nleyici sinif yonetimi stratejileri ile 6zel gereksinimli cocuk ¢iktilari izerindeki
etkisi incelenmistir. Ogretmen egitim programi dgretmen ve dgrenci davranislarinda olumlu degisiklikler ortaya
cikarmistir (Altunay, 2008; Iscen-Karasu, 2017).

Ogretim oturumlarinda teknoloji destekli olarak gelistirilmis tablet simiilasyon uygulamalari da
ogrencilerin etkinliklere katilimini ve buna bagli olarak da 6grenmelerini artirmistir. Bu arastirmada yer alan
bulgulara paralel olarak fen bilimleri konularinin 6gretiminde teknoloji destekli dgretimin etkili olduguna dair
bircok arastirma bulunmaktadir (Aycan vd., 2002; Chang vd., 2008; Israel vd., 2016; Minasli, 2009; Ozden vd.,
2014). Ayrica alan yazinda, 6zel egitim gerektiren bireylere fen bilimleri konularimin &gretiminde tablet
kullanimmin etkili oldugunu gdsteren arastirmalara da rastlanmaktadir (Karabulut, 2020; Sola-Ozgii¢, 2015;
Spooner vd., 2011; Tufan, 2018; Woodward vd., 1988).

Aragtirmada, 6grencilerin 6grenmelerinde ustalasabilmesi i¢in ¢ok fazla drnekle sunum yapilmasinin
yaninda genisletme etkinliklerine de yer verilmistir. Bunun sonucu olarak genellemeye yonelik yapilan
degerlendirmelerde Ogrencilerin uygulama sonrasinda verdikleri cevaplar incelendiginde uygulamanin
ogrenmelerin genellenmesinde etkili oldugu ortaya konulmustur. Bu bulgulart destekler arastirmalara rastlanmistir
(Altunay-Arslantekin vd., 2017; Kavak, 2020; Tufan, 2018; Tufan vd., 2020). Ayrica yapilan 6gretimin uygulama
tamamlandiktan bir ve li¢ hafta sonra 6grencilerin 6grenmelerinin kalicilig1 {izerinde etkili olup olmadigina yonelik
degerlendirme yapilmigtir. Bu degerlendirmeler sonunda uygulamaya katilan OG olan dgrencilerin grenmelerini
koruduklar1 belirlenmistir. Yapilan arastirmalar bu arastirmadaki bulgular1 destekler niteliktedir (Karabulut &
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Mertol, 2020; Kizilaslan vd., 2020; Scarlato vd., 2002; Thompson vd., 2012; Thompson vd., 2015; Woodward vd.,
1988).

Aragtirmanin sosyal gegerlik formlarindan elde edilen bulgular incelendiginde genel olarak dgrenci ve
Ogretmenlerin 6gretim materyalinin uygulanmasina ydnelik olumlu goriis bildirdikleri ifade edilebilir. Bu konuya
iliskin &gretmen ve Ogrenci ifadelerindeki tutarlilik, DOM &gretim siirecinin olumlu gectigini ve sosyal
gegerliliginin yiiksek oldugunu gosterir niteliktedir. Bu durumun; 6gretim uygulamasinin sistematik olmasindan,
ilgi cekici simiilasyon ve gercek nesnelerle cok duyulu materyalleri icermesinden, 6gretime yonelik uygulayict
kitabmin temelleri gozetilerek oldukca yapilandirilmis olmasindan, égrenciler igin DOM’iin amacinin anlaml
olmasindan ve dgretmenler i¢in DOM’iin uygulamadaki basitliginden kaynakli oldugu diisiiniilmektedir.

Bu arastirmada, DOM’e goére fen bilimleri dersi kapsaminda “Maddenin Ozellikleri” konusu ele
alinmistir. Gelecek ¢alismalarda, OG olan 6grencilerle fen bilimleri dersinde farkl bilgi bigimlerini igeren 6gretim
materyallerinin etkililigine yonelik arastirmalar yapilabilir. Ayrica, uzun vadeli, grup temelli, coklu 6gretim
setleriyle stratejik biitiinlestirmenin saglandig1 uygulamalara yer verilerek DOM’iin etkisi daha kapsamli sekilde
incelenebilir. Farkl yetersizlik gruplarindaki dgrencilerle fen bilimleri konularinin DOM’e gére dgretimi iizerine
calismalar da planlanabilir. Bunun yani sira, DOM’iin okuma-yazma, matematik gibi diger akademik alanlardaki
uygulamalarmin grenmeye etkisini arastiran calismalar gerceklestirilebilir. Fen bilimlerinin 6gretiminde DOM
ile farkli 6gretim yontemlerinin etkililigini karsilastiran aragtirmalar da gelecekteki ¢aligmalar i¢in degerli olabilir.
Son olarak, DOM’iin sinif ici akran destegiyle birlikte kullanildig1 modellerin, OG olan dgrencilerin egitimine
katkisini inceleyen aragtirmalar 6nerilebilir.
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Abstract

Introduction: This study examined the teaching of the "Properties of Matter" unit in science education to students
with learning disability (LD) who are in mainstream inclusion programs and typically developing students (TDS)
in 4th grade elementary school, according to the Direct Instruction Model (DIM), and investigated the effect of
this model on students' learning outcomes.

Method: To determine the effectiveness of instructional materials developed according to DIM, a multiple probe
design across subjects from single-subject designs was employed for one-on-one studies, while a single-group
pretest-posttest design was used for group studies. Data obtained from one-on-one studies were analyzed using
line graphs, while the group study was analyzed using the paired sample t-test, a parametric test.

Findings: Following the intervention using instructional materials developed according to DIM, all students
showed significant differences in their scores from pretest to posttest. Additionally, after the intervention, students
with LD demonstrated parallel development to other students in the group in terms of learning the subject matter.
When the development of students with LD was monitored, it was determined that students' learning was retained.
When examining the findings obtained within the scope of social validity objectives, it was determined that all
students and teachers who participated in the intervention using instructional materials developed according to
DIM were satisfied with participating in the study and the instructional process.

Discussion: Following one-on-one and group intervention using instructional materials developed according to
DIM, it was observed that all students met the necessary objectives for the science unit on properties of matter.
Furthermore, evaluations conducted during the continuation of the instructional process determined that the
acquired knowledge showed retention and that students generalized this information. Regarding the intervention
process, the positive feedback from students and teachers suggested that the instructional materials were socially
valid. In similar studies, instructional tools can be developed and implemented for different topics within the
science curriculum.
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Introduction

Science education, which holds an important place in the curriculum, leads to students encountering
numerous concepts due to the types of knowledge it contains and the intensity of its topics and content (Freund &
Rich, 2005). Furthermore, the inclusion of abstract science concepts and some difficult-to-understand topics
(Akgiil & Mertoglu, 2020) and the requirement for cognitive process skills cause students with special needs
(SWN) to experience difficulties in this subject (Brigham et al., 2011; Sheriff & Boon, 2014). In addition to these
factors, these students' science achievement can be negatively affected due to their excessive problem behaviors,
short attention spans, and weak reading and writing skills (Yilmaz, 2017). As a result, it is indicated that SWN
who are educated in general education classrooms demonstrate lower performance in science courses compared to
their typically developing peers (Aydeniz et al., 2012). Therefore, active support is required to ensure that students
with learning disability (LD) adequately learn science in their classrooms (Scruggs et al., 2008).

The inappropriateness of traditional science activities for SWN, the difficulty these students with reading
difficulties experience in understanding textbook content, their problems in learning new words and concepts,
insufficient time allocated for understanding topics, and the lack of appropriate guidance materials for one-on-one
needs make learning science difficult (Ormsbee & Finson, 2000). Among these tools and materials, textbooks are
among the most preferred instructional materials (Grossen et al., 2002). However, considering the problems SWN
experience with reading and reading comprehension (Arabaci, 2022; Baydik, 2011), it should be taken into account
that learning science topics through reading-based book-oriented approaches would not be realistic (Cawley &
Parmar, 2001; Mastropieri et al., 2006; Scruggs & Mastropieri, 1993).

In addition to instructional materials, teachers' qualifications and the instructional methods, techniques,
and strategies they use are extremely important in delivering the science curriculum. Science should be an area
that arouses curiosity and is meaningful for students; however, the instructional techniques generally used by
teachers can become obstacles for some students (Polloway et al., 2014). Particularly, classroom teachers need to
have knowledge and skills regarding effective instructional methods to be able to deliver the content in the science
curriculum to inclusion students. To enable teachers to focus more on science education for SWN, they need: (a)
a rationale for science instruction, (b) guidelines for selecting content and objectives for success, and (¢) methods
that will be effective for science learning (Spooner et al., 2011).

It is emphasized that science education is important in supporting SWN's participation in social life and
independent living skills (Karabulut et al., 2021). Additionally, the concepts and knowledge in science, which
form the foundation for the units and topics SWN will encounter in higher education levels, need to be acquired
correctly and permanently during the elementary school period. The effective and permanent teaching of these
concepts and knowledge is directly related to the instructional plans, methods, strategies, and materials used by
teachers. Particularly considering the problems students with LD experience with reading and reading
comprehension, it can be said that learning science topics through reading-based book-oriented approaches would
not be realistic (Scruggs & Mastropieri, 2007). The difficulties encountered in these primary areas indicate that
students with learning disability may have difficulty obtaining information from courses, classroom discussions,
course materials, and media presentations (Brigham et al., 2011). In addition, students with LD may have attention,
memory, motivation, and behavioral problems (Elbaum & Vaughn, 2003). Therefore, since students with LD need
active support to be able to learn (Scruggs et al., 2008), selecting activity-based and practice-oriented methods in
instruction would be appropriate for these students (Cawley et al., 2003; Scruggs et al., 1993). One of the most
important of these methods/models is the "Direct Instruction Model (DIM)," which was developed by Engelmann
and others in the mid-1960s (Altunay, 2008; Kusdemir, 2014; Miller, 2002; Russell, 2003).

DIM is a teacher-centered instructional model developed for teaching cognitive skills that centers
curriculum designs for student success and includes generalizable instructional strategies and written instructional
processes (Altunay, 2008; Miller, 2002; Russell, 2003). Among the prominent features of DIM are its ability to
produce effective results on learning in a very short time and its control over the details found in instructional
presentations (Engelmann et al., 1988). DIM differs from other instructional models in some aspects. The first is
that it organizes the curriculum to extend the instructional process over a long period so that students can achieve
competency at the knowledge and skill level, and the second is that it includes different instructional strategies
according to the content to be taught (Scarlato & Burr, 2002; Tobin, 2003). To develop the cognitive skills of SWN
(Russell, 2003; Tobin, 2003; Tuncer & Altunay, 2012), providing instructional options suitable for different types
of knowledge, conducting continuous evaluations, and including extension activities for complete learning to occur
increase the importance of DIM.

Increasing SWN's interest, motivation, and academic achievement in science is of great importance for
these students to develop scientific thinking skills. In this regard, teaching the "properties of matter" unit in science
education is a fundamental requirement for students to learn basic science concepts and to relate these concepts to
scientific process skills. Basic topics such as matter and its properties increase students' interest in science and

140



Metin & Altunay

The Effectiveness of the Direct Instruction Model in Teaching the Properties of Ankara University Faculty of Educational Sciences Journal of Special Education
Matter Unit to Students with Learning Disability and Typically Developing 2026, 27(1), 139-166
Students

enable them to make connections with other science disciplines (Calik & Ayas, 2005). Furthermore, research
shows that when individuals requiring special education are supported in the field of science, both their motivation
and academic achievement levels develop positively (Karaer et al., 2020). In this context, students' understanding
of basic science concepts plays an active role in their acquisition of higher-order thinking skills and problem-
solving processes (Tilirkmen & Kandemir, 2020). For these reasons, teaching the "properties of matter" unit with
effective methods in special education is quite necessary to contribute to these students' development based on
scientific thinking. In this context, this study aimed to determine the effect of teaching the "Properties of Matter"
topic according to DIM to students with LD and typically developing students who continue their education in
inclusion classrooms in 4th grade elementary school in science education and to determine the effect of this model
on students' learning. In line with this main objective, the sub-objectives are listed as follows:

1. Does the use of DIM rule relationships lead to significant differences between pretest-posttest scores
regarding students' learning levels in the "Properties of Matter" topic?

2. Does the use of DIM rule relationships lead to significant differences between pretest-posttest scores
regarding students' generalization levels in the "Properties of Matter" topic?

3. What is the effect of the Materials Attracted and Not Attracted by Magnets Instructional Material,
prepared and presented according to DIM rule relationships to students with learning disability in science
education, on students' acquisition of the topic?

4. What is the effect of the Materials That Float and Sink in Water Instructional Material, prepared and
presented according to DIM rule relationships to students with learning disability in science education,
on students' acquisition of the topic?

5. Whatis the effect of the Materials That Absorb and Do Not Absorb Water Instructional Material, prepared
and presented according to DIM rule relationships to students with learning disability in science
education, on students' acquisition of the topic?

6. What is the effect of technology-based materials (observation tables and simulation) used in extension
activities for the Properties of Matter Topic (PMT), prepared and presented according to DIM rule
relationships to students with learning disability in science education, on students' generalization of their
learning according to different question types?

7. What is the effect of the intervention instructional program, prepared and presented according to DIM
rule relationships to students with learning disability in science education, on maintaining students'
acquisition performance after the first and third weeks?

8.  What are the views of teachers and students with learning disability regarding DIM applications?
Method
Research Design

In this study, two different experimental designs were used to determine the effect of instruction
conducted according to the DIM on learning the PMT for students with LD and typically developing students
(TDS). A single-group pretest-posttest design was used to determine TDS's PMT acquisition and generalization
levels. A multiple probe design across subjects from single-subject designs was used to determine the acquisition,
generalization, and follow-up levels of students with LD in PMT.

In an experimental study, the effects of at least one independent variable on one or more dependent
variables are examined (Frankel et al., 2003). In a single-group pretest-posttest design, a group is first given a
pretest measurement, then the experimental treatment is applied, and finally a posttest is administered (Creswell
& Creswell, 2009). The effect of the experimental treatment is tested through a study conducted on a single group.
Subjects' measurements related to the dependent variable are obtained using the same subjects and the same
measurement tools as pretest before intervention and posttest afterward. There is no randomization and matching
(Biiytikoztirk et al., 2010). In this design, both pre-intervention and post-intervention measurements and
observations are made on a single group (Frankel et al., 2003).

The multiple probe design across subjects, which is one of the single-subject research models, is a design
used to examine the effectiveness of an independent variable on multiple subjects (Tawney & Gast, 1984). The
multiple probe design is a design based on evaluating the effectiveness of an instructional or behavior modification
program in multiple situations. When implementing a multiple probe design across subjects, continuous baseline
data related to the dependent variable are first collected from one of the subjects in the research. From other
subjects, probe data are collected in only one session. After the baseline data for the first subject show stability,
the independent variable is applied. When the desired criterion is reached for the first subject and the data show
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stability, baseline data collection begins for the second subject, and probe data are again collected from other
subjects. When the second subject's baseline data show stability, the independent variable is applied. This process
continues until the independent variable is applied to all subjects (Alberto & Troutman, 1990; Cooper et al., 1987).

The dependent variable of the research was the percentage of correct responses given by students with
LD to positive examples and the number of correct answers given by TDS on tests prepared for the science
"Properties of Matter" unit. The independent variable of this research was the Properties of Matter instructional
processes in science education prepared according to the DIM. DIM focuses on detailed instructional formats for
teaching different forms of knowledge, classroom arrangements, distinctive practices related to classroom
management, and student progress (Tuncer et al., 2012).

Study Group

The study group of the research was determined using convenience sampling from purposive sampling
methods. In this context, the sample of the research consisted of students studying in the 4th grade of two
elementary schools with families of middle socioeconomic level located in the Atakum district of Samsun province
during the 2019-2020 academic year. Prior to the research, permission was obtained from Gazi University
Measurement and Evaluation Ethics Sub-Group with the letter dated 24.09.2019 and numbered E.117614. The
participants were a total of 107 students, three with LD in three separate classrooms and 104 typically developing
students. However, during the data collection process, 4 students were excluded from the evaluation because they
did not attend school. Additionally, it was ensured that the parents of the students planned to participate in the
research were also volunteers for the study. In this context, when forming the study group, the following criteria
were considered for participants: (a) having received an LD diagnosis from state or university hospitals, (b) not
having an additional disability, (c) having reading and writing skills, (d) being able to use tablets and computers
at a basic level, (e) having received low scores on the Quick Reading Test (QRT) and Working Memory (WM)
tests, (f) aged between 8-10 chronologically, (g) speaking Turkish as their native language.

Three students with LD, one from each classroom, participated in the research. The first participant was
a ten-year-old female student with LD continuing in the fourth grade and receiving education in a full-time
inclusion program. There are 39 students in her classroom. The second participant was a ten-year-old male student
with LD continuing in the fourth grade and receiving education in a full-time inclusion program. There were 35
students in his classroom. The third participant is a ten-year-old male student with LD continuing in the fourth
grade and receiving education in a full-time inclusion program. There are 33 students in his classroom.

Interventionist Training and Pilot Intervention

In this research, the researcher works in the field of special education and is also a doctoral student. The
implementers consisted of classroom teachers working in elementary schools. Implementer training was conducted
by the researcher with four teachers in an empty classroom at the school two weeks before the intervention began.
An intervention booklet and example intervention videos prepared before the training were provided to the
teachers. The booklet (see Appendix A) included information that teachers could use during intervention under
the main headings of organizing instervention according to DIM, teacher-student interactions, instructional plans,
and extension activities. The videos contained example studies conducted according to DIM in previous research.
After providing general information about DIM to the teachers, what they would do before, during, and after
presenting the instructional material developed according to this model to students was demonstrated by the
researcher through role-playing in addition to the booklet and video presentations. The implementer training was
conducted in a total of two sessions, with each session lasting 60 minutes. These sessions were carried out in the
form of modeling, guided practice, and teachers' independent intervention. Before proceeding to the intervention
phase of the research, a pilot intervention was conducted with the participation of one classroom teacher and 32
students to identify problems that might be encountered during the intervention process in advance and to make
arrangements accordingly. Expert opinion and evaluation were obtained regarding the data and video recordings
obtained from the pilot intervention.

Setting

Group activities were conducted in the students’ own classrooms. The classrooms were arranged in a way
that all students could comfortably see the instructional materials, and students at risk and those with learning LD
were seated in the front rows. For individual studies, school libraries were used and organized to allow for
comfortable interaction with students.

Materials

Separate authentic materials were prepared for instervention, assessment, error correction, and extension
activities (see Appendix B). For example, for floating and sinking objects, a transparent plastic container filled
with water, along with materials such as wood, foam, stone, and nails were used. Observation charts and tablet-
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based simulations (see Appendix C) were utilized especially for extension activities. The observation charts
included the names of the materials and boxes for students to mark the outcomes. The simulations featured
animations that provided audio guidance, allowed students to select materials with their fingers, and offered visual
and auditory feedback depending on the correctness of the responses.

Intervention

The target was the ability to distinguish between objects that float-sink in water, are attracted-not attracted
by magnets, and absorb-do not absorb water. The instructional process was built upon the proposition: "If it stays
on top of water, it is a floating object; if it sinks to the bottom of water, it is a sinking object. If it sticks to the
magnet, it is an object attracted by the magnet; if it doesn't stick, it is not attracted by the magnet. If it draws water
into itself, it absorbs water; if it doesn't draw water in, it doesn't absorb water." The instructional process focused
on distinguishing properties of matter and giving correct answers to tests prepared for properties of matter. The
discrimination process consisted of modeling, guided practice, and independent practice stages, respectively. In
the discrimination stage, presentation was conducted with three positive and two negative examples; evaluation
was carried out with six positive and four negative examples. For example, presentation was made with positive
examples of floating objects such as wood, ping-pong ball, and cork, and negative examples such as stone and
nail. During the evaluation process, when an incorrect answer was given, reinforcement work was done regarding
the incorrect example; when multiple incorrect responses were given, after reinforcement was provided, parallel
presentation was made with two positive and one negative example, followed by evaluation with three positive
and two negative examples.

The experimental sessions were the collection of baseline data, intervention of instructional material
prepared according to DIM, and collection of post-intervention and follow-up data. Follow-up sessions were
collected one and three weeks after the intervention. The experimental process lasted two weeks for typically
developing students and six weeks for students with LD. First, pretest data were collected from all students in class
4-A by giving acquisition level and generalization level questions. From the student with LD, baseline data were
collected three times until stable data were obtained. For generalization, baseline data were collected once.
Intervention sessions were conducted with all students twice a week for one day. Each session ranged between
seven and 11 minutes. After the intervention, posttest data were collected from students in the group for acquisition
level. Since typically developing students showed success above 80%, no additional sessions were needed. Post-
intervention data were collected from students with LD after the intervention. For the students with LD who could
not achieve their objectives, one-on-one intervention sessions were organized by the researcher in the resource
room, with a minimum of two and maximum of three sessions. After stable data were obtained three times,
extension activities were implemented with all students. Then, generalization posttest data were collected from
group students, and post-intervention generalization data were collected from students with LD.

The Properties of Matter instructional material prepared according to DIM was implemented in two
different ways: group and one-on-one. In group interventions, presentations totaling 18 hours were made for three
classes, with two sessions per week for three weeks for each class. In one-on-one training, intervention was carried
out for different durations for each topic and student. Instructional presentations consisted of preparation,
intervention, evaluation, and extension activities, respectively.

Preparation: At the beginning of sessions, materials were arranged by the teacher, and the purpose of the
study, rules to be followed, and motivating words were used with students. It was stated: "Today we will learn
about floating and sinking materials. You will watch carefully while I show the materials. After this intervention,
you will be able to tell on your own which materials float or sink in water."

Intervention: In the rule stating (simple fact) stage, the rule relationship was explained by modeling to the
student: "If matter stays on top of water, it floats. If it sinks to the bottom of water, it sinks." It was repeated twice
during the modeling process. In guided practice, the student was told: "When I say ready... and snap my finger,
we will say it together." If the student answered without waiting for the signal, the intervention was repeated by
saying: "We will say it together after I say ready and snap my finger." It was repeated with the student until the
teacher was sure the student was saying it. In independent practice, the student was asked questions to ensure they
said it on their own. In rule relationship intervention, presentation is made with 3 positive examples and 2 negative
examples. The teacher labels each example as "floated/sank" and models by answering the question "How do I
know?" In the intervention stage, the teacher threw positive examples of wood, ping-pong ball, and cork into water
sequentially, asking "What happened?" and immediately giving the answer "it floated in water." Then answering
"How do I know?" with "Because it stayed on top of the water." For negative examples, the teacher threw stone
and nail into water sequentially, asking "What happened?" and immediately giving the answer "it sank in water."
Then answering "How do I know?" with "Because it sank to the bottom of the water." At this stage, students are
in the listener position.
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Evaluation: At the end of each intervention, evaluation was conducted by the teacher asking questions
such as "What happened?" and "How do you know?" with at least six positive (plastic bottle, balloon, foam,
wooden pencil, plastic doll) and four negative (brick, metal spoon, glass marble, metal screw) examples. Students'
responses were monitored and recorded. When students made multiple errors, error corrections were included.

Extension: After obtaining the desired number of correct responses from the evaluation, extension
activities were implemented using surprise games, manipulative skills, and simulation applications. Extension
activities were implemented after students completed acquisition-level intervention and post- intervention data
were collected.

Data Collection Instruments and Data Collection Procedures

For data collection purposes, a total of thirty questions were prepared for acquisition level and thirty
questions for generalization level, with ten multiple-choice questions for each material property: objects that float
and sink in water, objects attracted and not attracted by magnets, and objects that absorb and do not absorb water.
In evaluations, each question was scored as one point. While acquisition questions were in the form of "Which of
the following materials floats in water?", generalization questions consisted of questions such as "If a ship were to
sink while traveling at sea, which of the following should one hold onto to avoid drowning in water?" Ensuring
validity and reliability in the evaluation process of multiple-choice tests is possible through preparing the test
appropriately for its purpose and accurately representing the behaviors it intends to measure. While validity refers
to the extent to which a test measures the characteristic it intends to measure, reliability refers to the consistency
and repeatability of results obtained from the test (Karaca, 2020). To ensure validity, test items must represent the
targeted behaviors and learning outcomes; in this context, it is recommended to benefit from the opinions of subject
matter experts during the item writing process (Tekin, 2021). During the test preparation process, the tests were
finalized by utilizing the opinions of a total of four experts, including two from the field of special education and
two experts in the field of measurement and evaluation.

Social validity forms were used to determine the satisfaction levels of teachers and students. A social
validity form consisting of six closed-ended and two open-ended questions was developed for students, while a
form consisting of ten closed-ended and three open-ended questions was developed for teachers. In creating this
form, opinions were also obtained from three special education field experts. Arrangements were made based on
these opinions, and a pilot intervention was conducted with one teacher and one student to measure
comprehensibility, giving the form its final version. Regarding demographic information, data were collected only
from students with LD.

Effectiveness and Follow-Up

Two different types of data were collected in gathering effectiveness and follow-up data: from group
education and one-on-one education. Multiple-choice tests developed before and after group training were
administered to students in the group. In one-on-one evaluation, their responses to the dependent variable during
baseline, intervention, and follow-up phases were recorded on data recording forms.

In one-on-one sessions, questions consisting of six positive and four negative examples of materials were
posed by the implementer in each evaluation session. Students' correct responses to positive or negative examples
were recorded as correct, while incorrect responses or remaining unresponsive for more than 4 seconds were
recorded as incorrect responses. No feedback was given to students for their correct or incorrect responses.

To measure students' generalization levels of knowledge from presentations made with real objects as a
group, multiple-choice tests for generalization level were prepared and administered to students in the group after
intervention sessions were completed. Students with LD were not included in the general evaluation process. In
one-on-one studies, evaluations with object pictures were included to measure whether they generalized the
knowledge they acquired with real objects.

Reliability Data

To ensure the reliability of the data obtained in the research, intervention and inter-observer reliability
calculations were conducted. Data were collected and calculated regarding the reliability of intervention sessions
to determine whether the intervention carried out by teachers according to DIM during the instructional process
was conducted as planned. Six sessions (35%) were randomly selected from the 18 instructional sessions
conducted by the researcher, observed by an observer, and an instructional skills checklist was completed.
Intervention reliability was calculated by dividing the observed researcher behaviors by the planned researcher
behaviors and taking the percentage (Billingsley et al., 1980). This value obtained for intervention sessions was
determined to be 96.05%. Inter-observer reliability was calculated for PMT data. Through random assignment,
35% of the pretest-posttest data belonging to PMT and post-intervention follow-up data collection sessions were
determined and given to the observer for evaluation. During scoring, the observer used the "Pretest-Posttest Inter-
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Observer Reliability Data Collection Form" for pretest-posttest data. This form consists of questions, answers to
questions, and Yes-No sections where observer records would be written. The observer is an academician who has
completed a doctorate in special education and works in the field of special education. The observer was given 40
minutes of training regarding scoring. Inter-observer reliability was calculated by dividing the agreement between
the researcher and observer by the sum of agreement and disagreement and multiplying by 100 (House et al.,
1981). Calculations for each dependent variable for which inter-observer reliability studies were conducted are
explained below.

Inter-observer reliability data were collected, analyzed, and calculated for studies conducted with students
with LD and typically developing students. Inter-observer reliability was calculated as 95% for Properties of
Matter topic pretest data, 94% for posttest data, and 98% for intervention sequence follow-up data.

Analysis of Pretest-Posttest Data on Group Learning and Generalization Levels

Pretest and posttest data obtained through multiple-choice tests were analyzed using the SPSS V-22
software package. First, the normality distribution of the data was tested. Analyses were conducted on data with
normal distribution using the paired sample t-test, a parametric test. When significant differences were found
between pretest and posttest scores, effect size was calculated. Effect size is defined as weak effect for values
between 0-.20, small effect for values between .21-.50, medium effect for .51-.8, and large effect for values greater
than .8 (Cohen et al., 2007). To calculate the effect size of the obtained data, the calculator available at
https://memory.psych.mun.ca/models/stats/effect _size.shtml was utilized.

Analysis of Single-Subject Data

In this research, the multiple probe design across subjects from single-subject experimental designs was
used, and effectiveness data were analyzed through graphical (visual) analysis. In the research, time-series graphs
were used in data analysis. The vertical axis of this graph shows the number of questions students answered
correctly, while the horizontal axis shows the sessions. Column graphs were used for generalization data, while
line graphs were used for acquisition and follow-up data. In data analysis, the level of data paths obtained at
baseline was compared with the levels of data paths obtained at the end of the intervention. If the data were higher
than students' baselines, it was concluded that the intervention provided was effective. The scores of students with
LD were shown separately on the graph.

Analysis of Social Validity Data

Due to the inclusion of both open-ended and closed-ended questions in the Social Validity Form, both
qualitative and quantitative data analysis were employed. The frequency distributions of responses to closed-ended
questions were calculated and presented in tables. Responses to open-ended questions were analyzed using content
analysis. In the analyses, written responses provided by students and teachers were first coded, and then themes
were created to reach findings. While coding, the researcher used code names to ensure semantic integrity.
Subsequently, another expert was consulted for coding-statement consistency and name codes, and necessary
arrangements were made based on these opinions. Following the coding process, theme development was
undertaken.

Findings

The research findings were addressed in three sections. The first section included learning and
generalization findings obtained from the TDS group, the second section included learning, retention, and
generalization findings obtained from students with LD, and the third section included findings related to social
validity.

Pretest-Posttest Findings of Typically Developing Students' Learning Level on Properties of Matter Topic

Independent of the population, as the sample size increases, the distribution shape approaches normal
distribution, and therefore the validity and reliability levels of inferences to be made regarding parameters increase
(Dekking et al., 2005). Furthermore, according to the Central Limit Theorem, each unbiased sample consisting of
independent observations from a population with normal distribution shows normal distribution, provided that the
sample size is 30 or above (Demir et al., 2016). Considering that the normality distribution of the research data
showed skewness values ranging from -.575 to .241 and kurtosis values ranging from -1.643 to .231, they were
evaluated as conforming to normal distribution since they fall within the £2 acceptance range (Tabachnick &
Fidell, 2019). Table 1 below presents the acquisition level pretest-posttest data for teaching properties of matter
according to the DIM.

145



Metin & Altunay

The Effectiveness of the Direct Instruction Model in Teaching the Properties of Ankara University Faculty of Educational Sciences Journal of Special Education
Matter Unit to Students with Learning Disability and Typically Developing 2026, 27(1), 139-166
Students
Table 1
Comparison of Properties of Matter Learning Level Pretest-Posttest Scores for Paired Groups Using t-Test
> t-test
Test N X
ests N d P ) d
Pre-test 100 21.04 4.85
4. 16.54 . 1.
Posttest 100 27.88 2.31 00 6.547 000 635

When Table 1 was examined, the pretest average of students who received education with the Properties
of Matter topic instructional material prepared according to DIM was measured as 21.04, while the posttest
application was measured as 27.88. Based on these data, it can be stated that the result concluded in favor of the
posttest [# = 16.547; p < 0.05; d = 1.655]. When the obtained effect size was examined, it was found as d = 1.655.
This situation indicated that the resulting outcome has a large effect. According to these results, it can be said that
the presented DIM contributed positively to students' learning of the 4th grade PMT.

Pretest-Posttest Findings of Typically Developing Students' Generalization Level on Properties of Matter

Topic
Table 2
Comparison of Properties of Matter Generalization Level Pretest-Posttest Scores for Paired Groups Using t-Test
> t -test
Tests N X K wd P > P
Pre-test 100 16.84 4.74
Posttest 100 26.29 3.56 4.00 25.141 000 2315

When Table 2 was examined, the generalization level pretest average of students who received education
with the Properties of Matter topic instructional material prepared according to DIM was measured as 16.84, while
the posttest application was measured as 26.29. Based on these obtained data, it can be stated that the result
concluded in favor of the posttest (¢ =25.141; p <.05; d =2.515). The effect size was calculated as d = 2.515, and
since this value is greater than .8, it can be stated that it has a large effect. This situation indicated that the Properties
of Matter topic instructional material prepared according to the presented DIM contributed positively to students'
generalization of 4th grade PMT learning.

Acquisition and Follow-up Findings of Students with Learning disability on Properties of Matter Topic

First, findings related to acquisition, follow-up, and generalization levels for materials attracted and not
attracted by magnets were examined, followed by examination of findings for materials that float and sink in water,
and materials that absorb and do not absorb water, respectively. Figure 1 presented the number of correct answers
in baseline, post- intervention, and follow-up evaluation sessions for students with LD on the topic of materials
attracted and not attracted by magnets.

When Figure 1 was examined, regarding questions prepared for the magnet topic, at baseline, the first
subject Elvin answered 26.6% correctly, the second subject Emin answered 13.3% correctly, and Erkan answered
33.3% correctly. In the pretest results conducted with the group (TDS), students answered 75% of the questions
correctly. When examining the percentages of correct answer averages given by students with LD and the group,
it is observed that the result favors the group at baseline . In this situation, it was seen that students with LD
performed below the class average regarding the magnet topic at baseline level. However, in intervention sessions,
significant improvements were observed in all students' performance levels. After two sessions of group
intervention, Elvin answered 70% of the questions correctly, Emin answered 50% correctly, and Erkan answered
70% correctly. After group education, following one-on-one intervention sessions (Elvin five sessions, Emin six
sessions, and Erkan five sessions), all students answered 100% of the 10-question test correctly. In the posttest
results conducted with the group, students in the group answered 99% of the questions correctly. When examining
the percentages of correct answer averages given by students with LD and the group, it is observed that at post-
intervention, the result favored students with LD, and at the end of intervention, students with LD demonstrated
performance similar to the group average regarding the magnet topic. In follow-up sessions conducted at the end
of intervention, it was observed that students with LD answered all questions (100%) correctly. It can be said that
students with LD maintained their acquisitions in follow-up evaluations conducted one and four weeks after
intervention. Follow-up data for the group were not collected.
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Figure 1
Number of Intevention Sessions and Correct Answer Percentages for Students with LD on Magnet Topic
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Figure 2 presents the number of correct answers in baseline, post-intervention, and follow-up evaluation
sessions for students with LD on the topic of materials that float and sink in water. When Figure 2 was examined,
regarding the floating and sinking materials topic at baseline, the first subject Elvin answered 23.3% of the
questions correctly, the second subject Emin answered 13.3% correctly, and Erkan answered 26.6% correctly. In
the pretest results conducted with the group, students answered 67% of the questions correctly. When examining
the percentages of correct answer averages given by students with LD and the group, it was observed that the result
favored the group at baseline . In this situation, it was seen that students with LD performed below the class average
regarding the topic of materials that float and sink in water at baseline. As a result of intervention sessions,
significant improvements were observed in students' performance levels regarding the topic of materials that float
and sink in water. After two sessions of group intervention, Elvin and Emin answered 50% of the questions
correctly, while Erkan answered 80% correctly. Subsequently, after intervention sessions (Elvin and Emin six
sessions, Erkan five sessions), all students answered 100% of the 10-question test correctly. In the posttest results
conducted with the group, students answered 86% of the questions correctly. When examining the percentages of
correct answer averages given by students with LD and the group, it was observed that at post- intervention level,
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the result favored students with LD, and at the end of intervention, students with LD demonstrated performance
similar to the class average regarding the topic of materials that float and sink in water. It was observed that
students with LD answered all questions (100%) correctly in the follow-up evaluation conducted at the end of
intervention. It can be said that students with LD maintained their acquisitions in follow-up evaluations conducted
one and four weeks after intervention. Follow-up data for the group were not collected.

Figure 2

Number of Intervention Sessions and Correct Answer Percentages for Students with LD on Floating-Sinking Topic
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Figure 3 presents the number of correct answers in baseline, post-intervention, and follow-up evaluation
sessions for students with LD on the topic of materials that absorb and do not absorb water. When Figure 3 was
examined, regarding the topic of materials that absorb and do not absorb water at baseline, it was observed that
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Elvin answered 13.3% of the questions correctly, while Emin and Erkan answered 23.3% correctly. In the pretest
results conducted with the group, students answered 71% of the questions correctly. When examining the
percentages of correct answer averages given by students with LD and the group, it was observed that the result
favors the group at baseline. In this situation, it was seen that students with LD performed below the class average

regarding the topic of materials that absorb and do not absorb water at baseline.

Figure 3

Number of Intervention Sessions and Correct Answer Percentages for Students with LD on Water Absorption-

Non-absorption Topic
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As a result of intervention sessions, significant improvements were observed in students' performance
levels regarding the topic of materials that absorb and do not absorb water. After two sessions of group
intervention, Elvin answered 50% of the questions correctly, while Emin and Erkan answered 60% correctly.
Subsequently, after one-on-one intervention sessions (Elvin five sessions, Emin six sessions, and Erkan five
sessions), all students answered 100% of the 10-question test on materials that absorb and do not absorb water
correctly. In the posttest results conducted with the group, students answered 97% of the questions correctly. When
examining the percentages of correct answer averages given by students with LD and the group, it was observed
that at post- intervention level, the result favors students with LD. It was also observed that students with LD
answered all questions (100%) correctly in the follow-up evaluation conducted at the end of intervention. It can
be said that students with LD maintained their acquisitions in follow-up evaluations conducted one and four weeks
after intervention. Follow-up data for the group were not collected.

Generalization Findings of Students with Learning Disability on Properties of Matter Topic

Figure 4 presents the number of correct answers in baseline and post-intervention evaluation sessions
during the generalization phase for students with LD and TDS on the topic of materials attracted and not attracted
by magnets, and their comparison with group pretest-posttest data.

Figure 4
Pretest-Posttest Data on Generalization Level for Students with LD and TDS on Magnet Topic
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When Figure 4 was examined, regarding questions related to generalization level, at baseline. Elvin
answered 30% (3 questions) correctly, Emin answered 10% (1 question) correctly, and Erkan answered 10% (1
question) correctly. In the pretest results conducted with the group, at generalization level, students as a group
answered 62% (6.2) of the questions correctly. When examining the percentages of correct answer averages given
by students with LD and the group, it was observed that at the baseline of the generalization session, the result
favors the group. In this situation, it was seen that at the baseline of the generalization session, students with LD
performed below the class average regarding the magnet topic.

When generalization data were examined, in the posttest, regarding generalization level, Elvin, Emin, and
Erkan answered all 10 questions (100%) correctly. In the generalization level posttest results conducted with the
group, students answered 96% (9.55) of the questions correctly. When examining the percentages of correct answer
averages given by students with LD and the group to generalization questions, it was observed that at the post-
intervention level, students with LD demonstrated similar performance. Figure 5 presents the baseline during the
generalization phase for students with LD and TDS on the topic of materials that float and sink in water, the
number of correct answers in post- intervention evaluation sessions, and their comparison with group pretest-

posttest data.
Figure S
Pretest-Posttest Data on Generalization Level for Students with LD and TDS on Floating and Sinking Materials
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When Figure 5 was examined regarding the generalization level for the topic of materials that float and
sink in water, it was observed that Elvin answered 10% (1 question) correctly, Emin answered 20% correctly, and
Erkan answered 30% correctly. In the pretest results conducted with the group at generalization level, students
answered 61% (6.1) of the questions correctly. When examining the percentages of correct answer averages given
by students with LD and the group, it was observed that at the baseline of the generalization session, the result
favors the group. In this situation, it was seen that at the baseline of the generalization session, students with LD
performed below the class average regarding the topic of materials that float and sink in water. When the
generalization data for the topic of materials that float and sink in water were examined, it was observed that
students with LD answered all 10 questions (100%) correctly at the generalization level. In the generalization level
posttest results conducted with the group, students answered 83% (8.27) of the questions correctly. When
examining the percentages of correct answer averages given by students with LD and the group to generalization
questions, it was observed that at the post- intervention level, students with LD demonstrated similar performance.

Figure 6 presents the baseline during the generalization phase for students with LD and TDS on the topic
of materials that absorb and do not absorb water, the number of correct answers in post- intervention evaluation
sessions, and their comparison with group pretest-posttest data.

Figure 6

Pretest-Posttest Data on Generalization Level for Students with LD and TDS on Materials That Absorb and Do
Not Absorb Water Topic
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When Figure 6 was examined regarding the baseline of the generalization session for the topic of materials
that absorb and do not absorb water, it was observed that Elvin answered 20% (2 questions) correctly, Emin
answered 10% (1 question) correctly, and Erkan answered 30% (3 questions) correctly. In the pretest results
conducted with the group at generalization level, students answered 63% (6.26) of the questions correctly. When
examining the percentages of correct answer averages given by students with LD and the group, it was observed
that at the baseline lof the generalization session, the result favors the group. In this situation, it was seen that at
the baseline of the generalization session, students with LD performed below the class average regarding the topic
of materials that absorb and do not absorb water. When the generalization data for the topic of materials that absorb
and do not absorb water were examined, it was observed that students with LD answered all 10 questions (100%)
correctly at the generalization level. In the generalization level posttest results conducted with the group, students
answered 91% (9.05) of the questions correctly. When examining the percentages of correct answer averages given
by students with LD and the group to generalization questions, it was observed that at the post-instruction level,
students with LD demonstrated similar performance.

Social Validity Findings from Teachers and Students

The findings obtained from four teachers regarding the ten closed-ended questions in the social validity
form are presented in Table 3 below. When Table 3 was examined, it was observed that teachers expressed largely
positive views regarding the social validity of the research. It was seen that a large proportion of teachers marked
the "Yes" option. This result indicated that teachers were satisfied with participating in this research, that DIM
increased both inclusion students' and other students' participation rates in activities and their academic
achievement, that DIM made lessons more enjoyable, that they could prefer DIM in other courses, that they
recommended DIM to be used by other teachers, and that they consider implementing it in future classroom
applications. These results related to social validity indicated that according to teachers' opinions, the social
validity of the research was very high.

Regarding the social validity of the research, teachers' responses to open-ended questions were subjected
to content analysis. As a result of the analysis conducted, five main themes were determined regarding students'
positive views. Table 3 presents the themes, participant opinions, and frequence values.
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Table 3
Quantitative Social Validity Findings Obtained from Teachers
Questions Answers f
Yes 4
1 Are you satisfied with the study being conducted in your classroom? No -
I am not sure -
Yes 4
2 Do you think DIM increased your students' academic achievement? No -
I am not sure -
. . . . , . Yes 4
3 Do you think materials prepared according to DIM increased your students' academic No i
achievement?
I am not sure -
. . . . . . , C Yes 4
4 Do you think the intervention of DIM increased inclusion students' participation in No )
activities?
I am not sure -
. . . . . . , . Yes 4
5 Do you think the intervention of DIM increased inclusion students' acceptance by their No
classmates?
I am not sure -
. . . . . Yes 4
6 Do you think materials prepared according to DIM made science lessons more enjoyable No i
for students?
I am not sure -
Yes 3
7  Would you prefer to use materials prepared according to DIM for other units? No -
I am not sure 1
. . . . . . . Yes 4
3 Do you think the instructional material prepared according to DIM is applicable to your No i
inclusion students?
I am not sure -
. . . . . Yes 4
Would you recommend that instructional material presentations prepared according to
9 No _
DIM be used by other teachers?
I am not sure -
. . - . . . . Yes 4
10 Do you think of implementing instructional material prepared according to DIM in your No )

classroom from now on?
I am not sure -

Note: DIM = direct instruction model.

Following the content analysis, as seen in Table 4, the positive responses given by teachers were grouped
around four main themes: "intervention of DIM science education instructional materials, effects on students,
materials used, and appreciated aspects of DIM." Regarding the intervention of DIM science education
instructional materials, all four teachers expressed positive opinions due to the benefits it brought to intervention.
Teacher 1 (T1) stated: "The use of real materials in presentations, especially showing them through tablet
simulations, caused students to become curious." All teachers expressed positive opinions that it had a positive
effect on students' learning and participation in lessons, especially inclusion students. Teacher 2 (T2) stated: "The
activities conducted in presentations particularly attracted the attention of our inclusion students and they watched
attentively." The simulation applications developed and materials consisting of real objects were appreciated by
teachers, and teachers expressed positive opinions. Regarding the appreciated aspects of DIM, all teachers
expressed positive opinions about students' participation in the application, the inclusion of concrete materials, and
the presence of frequent repetition. Teacher 3 (T3) stated: "Students' contact with real objects during the
presentation and everyone's participation in the application enabled them to enjoy the lesson." Additionally,
teachers stated: "If we had used a method with so much repetition and probing in every lesson, all students would
certainly have learned."

It was observed that a disadvantage theme was determined regarding teachers' negative opinions.
Regarding disadvantages, it was seen that one teacher expressed a negative opinion about the intervention taking
a long time, and one teacher expressed a negative opinion about giving too many commands during intervention.
Regarding social validity, interviews were conducted with three students with LD who participated in the study. It
was observed that all students with LD gave positive responses to the six closed-ended questions in the social
validity form.
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Themes Sub-themes

TMI.

TM2. Effects on students

TM3. Materials used
TM4. Appreciated aspects of DIM

TMS. Disadvantage

Intervention of DIM science

.. . . It increases students' self-confidence.
education instructional materials

Simple and easy for teachers to implement
Very suitable for teaching inclusion students

Made inclusion students more active

Tables and objects activate learning.

Learning by experimenting and practicing

R N N N N O N R N N O N Y

Constant command giving

Presentations and materials attract students' attention.
It enables students to experience a sense of achievement.

Our students' attachment to the classroom and school increased
Students' participation in lessons and activities increased

Simulation is attention-grabbing and suitable for repetition

Having materials and intervention for students

I cannot allocate this much time to this course throughout the year

Note: DIM = direct instruction model; TM = theme.
Table 5
Quantitative Social Validity Findings Obtained from Students with LD

Questions

Answers

1

6

Were you satisfied with participating in the study?

Were the activities we conducted according to DIM helpful in learning science topics?

Do you think presenting science topics with real objects and tablets in the study was beneficial?

Would you like to use activities we conducted according to DIM for teaching other science
topics?

Did you enjoy learning science topics with DIM?

Would you recommend that I teach science topics according to DIM to other students as
well?

Yes

No

I am not sure
Yes

No

I am not sure
Yes

No

I am not sure
Yes

No

I am not sure
Yes

No

I am not sure
Yes

No

I am not sure

Note: DIM = direct instruction model.

According to these findings, students indicated that they were satisfied with participating in the study.
Additionally, the results showed that students found the activities conducted according to DIM helpful in learning
science topics, enjoyed learning science lessons with these activities, believed it would be beneficial for other
science topics to be taught in this way, and recommended that science topics be taught to other students in this
manner. In the social validity form of the research, the responses given by students with LD to open-ended
questions about what they liked in the presentations and what helped them learn better in the intervention were
analyzed through content analysis. Social validity data were not collected from TDS students. Three main themes
were determined regarding students' positive views. Table 6 presents the themes, participant opinions, and
frequency values.

153



Metin & Altunay

The Effectiveness of the Direct Instruction Model in Teaching the Properties of Ankara University Faculty of Educational Sciences Journal of Special Education
Matter Unit to Students with Learning Disability and Typically Developing 2026, 27(1), 139-166
Students
Table 6
Qualitative Social Validity Findings Obtained from Students with LD
Themes f Sub-themes
3 Ireally liked/loved the teaching method.
The way intervention /lesson was 301 legrned somqthmg fun. . .
TMI1. conducted 3 I enjoyed making observations and using tables.
| lenjoyed/loved doing experiments with the teacher.
3 Ienjoyed/loved working with the tablet.
TM2. Materials used 3 Ireally enjoyed/loved using the tables.
3 lreally loved making observations with real objects.

Making observations and marking them on tables helped me learn
better.

Reviewing topics with the tablet and solving questions helped me
learn better.

TM3. Teaching method

Note: TM = theme.

Following the content analysis, as seen in Table 6, the positive responses given by students with LD were
grouped around three main themes: "the way the lesson was conducted, materials used, and teaching method."
Regarding the way intervention /lesson was conducted, all students expressed that they found the lessons very
enjoyable, really liked the teaching method, and really enjoyed the observations. Nearly half of the students also
expressed that they particularly enjoyed learning through experiments. Regarding the materials used, all students
expressed that they really enjoyed the use of tablets, real objects, and tables in the lessons. As for the teaching
method, all students stated that reviewing topics and solving questions using tablets helped them learn better, while
nearly half stated that making observations and marking them on tables helped them learn better. As a result of the
analyses conducted, no themes were determined regarding students' negative opinions.

Discussion

The instructional material prepared according to the DIM and implemented by classroom teachers was
effective on the learning of students in both groups. In particular, the learning of students with LD also increased
significantly in group education. This is also supported by studies conducted in the literature (Adams &
Engelmann, 1996; Barbash, 2012; Bay et al., 1992; Bereiter & Kurland, 1981; Borman et al., 2003; Cadette et al.,
2016; Engelmann 2007; Engelmann et al., 1988; Hattie, 2009; Snider & Schumitsch, 2006; White, 1988).
Additionally, when examining the effect of studies conducted with DIM from 1966 to 2016 in the international
literature on students' learning, it was revealed that DIM had a positive effect on students' learning, supporting this
research (Stockard et al., 2018). Furthermore, the effectiveness of DIM has been proven through meta-analyses
(Mason & Otero, 2021).

In a study conducted by Woodward et al. (1988) with 30 students with LD in science education to enable
more effective learning of the "Health Systems" unit, an innovative instructional model that combined DIM with
computer-assisted intervention was examined. The findings of the research showed that the combined use of DIM
and computer-assisted intervention significantly increased the success of students with LD in science courses.
Students with LD learned the concepts in the health system unit better and their learning became more permanent.
Additionally, this instructional model also positively affected students' interest and motivation in the learning
process. In another study, instructional material developed according to DIM was applied to middle school students
with special needs to help them acquire mathematical problem-solving skills. In problem-solving tests
administered after the intervention, significant improvements were observed in the performance of students with
special needs. These students achieved higher scores compared to their peers in general education classrooms and
typically developing peers. This result revealed that DIM is effective in developing problem-solving skills of
students with special needs (Grossen et al., 1996). The "BIG Accommodation Model" developed in a study
conducted by Grossen et al. (2002) is a direct instruction approach that aims to increase the achievement levels of
students with low academic performance. Grossen and his team applied this model at the secondary education
level and examined the academic development of students with low performance. Research findings revealed that
there were significant increases in the academic performance of students with low achievement levels in
classrooms where DIM was used. The improvements observed particularly in basic skills such as reading and
mathematics are noteworthy. These results indicate that the direct instruction method can be an effective
intervention strategy for students at academic risk. Different from these studies, studies have been found that reveal
DIM is effective in literacy (Kusdemir 2014), mathematics (Altunay-Arslantekin & Sener-Akin, 2017; Flores &
Kaylor, 2007; Kavak, 2020; Tufan et al., 2020), and other academic areas (Stockard et al., 2018).

Additionally, similar studies conducted with DIM involving students requiring special education affected
by different types of disabilities have been found that determine the effectiveness of DIM. Celik-Sahin et al. (2024)
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examined the effect of the Direct Instruction Model in teaching hierarchical higher-level concepts such as
vegetables, furniture, and communication tools to students with intellectual disabilities. In the research using a
single-subject experimental design, it was found that intervention was effective in acquiring these concepts and
skills could be generalized to different people. Social validity results also showed that the method was effective
and efficient. Kavak and Altunay (2022), in their research conducted with visually impaired 3rd-grade students,
examined the effect of strategic integration based on the Direct Instruction Model on mathematical skills including
rhythmic counting backwards by threes, line concept, simple fractions, and multiplication without carrying. In the
research using a single-subject multiple probe design with probe trials, it was determined that intervention was
effective and generalizable, and social validity findings were positive.

An important factor in the effectiveness of the intervention is the preparation of booklets showing how
to implement the instructional material prepared according to DIM and providing training to teachers for
intervention. Supporting this research, Altunay (2008) conducted a study to determine the effect of the Direct
Instruction-Based Teacher Candidate Evaluation Program on classroom teachers' acquisition of skills in evaluating
and providing feedback to teacher candidates. In this study, it was concluded that teachers provided more accurate
feedback to teacher candidates after the intervention.

Some components within DIM are thought to be effective in making this intervention effective. These
components are content analysis, clear communication, instructional format, and sequencing of skills (Engelmann
& Carnine, 1991; Stein et al., 1998; Tuncer et al., 2012). Additionally, there are other principles that increase the
effectiveness of intervention. King (2007) expressed these principles as effective student-teacher interaction,
cooperation among students, active participation in the learning process, providing cues and feedback to students,
allocating sufficient time for learning, responding to high-level expectations, and considering students' learning
speeds and styles (Cited in Demirel, 2012, p. 70). In DIM, these interactions are expressed as active student
participation, students responding as a group, signals used by teachers, tempo, mastery, error correction processes,
and motivation. It is thought that the inclusion of these components in the intervention and preparation stages of
the research positively affected the research results. Considering all these, it is concluded that the instructional
process must contain certain principles for students to learn effectively and efficiently. It can be stated that an
effective instructional process was carried out in DIM due to its inclusion of many of these principles.

The inclusion of clear communication is thought to be another factor supporting the effectiveness of the
research. Clear communication is organizing the presentation so that students make maximum generalizations
from examples in an instructional session (Watkins & Slocum, 2003). Examples to be presented are carefully
sequenced so that students can recognize related and unrelated qualities (Tuncer et al., 2012). In the research,
positive and negative examples selected according to rule relationships were sequenced in accordance with DIM
principles so that students could recognize related and unrelated qualities. Different instructional sets were
prepared to ensure that students saw as many diverse examples as possible. The place and order of giving examples
is an important factor affecting learning. Creating examples with minimal differences between positive and
negative examples in students' learning process facilitates seeing the related quality. Additionally, it is important
for teachers to keep their expressions constant during presentation so that students focus on the topic to be taught
rather than changeable sentences (Watkins & Slocum, 2003). While more teacher support is present at the
beginning stage of intervention, teacher assistance is gradually reduced for students to become independent in
skills and concepts (Tuncer et al., 2012). In the research, teachers conducted their presentations, intervention, and
explanations in accordance with this principle without changing them. This situation facilitated students' focus on
rule relationships rather than focusing on teachers' changing expressions during presentations.

In intervention conducted with DIM, teachers provide support that gives students opportunities to reach
goals and explain what they have learned. Teachers can shape intervention by manipulating tasks, materials, group
size, instructional pace, presentation, etc., to meet students' needs (Vaughn & Bos, 2015). Additionally, another
task of teachers is to systematically plan the topic to be taught to students and ensure the teaching of the topic
(Gagne et al., 1992). During the intervention process of the research, each instructional session lasted between a
minimum of 7 and a maximum of 11 minutes. Research on intervention indicates that instructional sessions should
be conducted for short periods (Altunay, 2008; Dagseven Emecen, 2009; Kavak, 2020). Getting group responses
to questions asked in instructional sessions shortened the instructional time in addition to ensuring students' active
participation in the process. The study conducted by Altunay (2008) supports this. Teachers and teacher candidates
who participated in this study stated that this model allowed them to present intervention faster and without gaps,
and this situation positively affected students' learning and motivation.

Another reason for DIM's effectiveness is teacher-student interaction. DIM contributes to students' active
participation in the learning process, students responding as a group, students' participation in the process, and
encouragement in the response process (Tuncer et al., 2012). Additionally, students responding as a group prevents
the labeling of students with LD (Przychodzin et al., 2004). In a study, teachers emphasized the importance of
using signal systems during group evaluation in DIM, observing students' responses, sequencing examples, using
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reinforcement, and the effects of these on time, and used expressions such as "We can conduct instruction in shorter
time. Getting group responses both shortens time and ensures all students participate in instruction" (Altunay,
2008).

Presentation speed in class is also an important component for effective presentation. If teachers progress
with fast steps in their lessons, they increase students' participation in the lesson. Conducting lessons at a fast
tempo enables teachers to master the topic. It helps students concentrate their attention on the lesson by reducing
the time between related information presented (Tuncer et al., 2012). It is thought that having a certain tempo
between teachers' intervention and students' responses in DIM instructional presentations ensures students' careful
participation in the learning process. Fast tempo is seen as an important element of effective learning (Watkins et
al., 2003). In this research, during intervention, teachers conducted lessons at a fast tempo to increase students'
attention and motivation and maintained the process dynamically by giving related information consecutively.
Since sessions in the research were completed in 7 to 11-minute periods, in other words, at a fast tempo, it is
thought to be effective on students' learning.

The increase in students' number and percentages of correct responses at the end of intervention in the
research can be related to DIM's error correction processes. DIM aims to observe students' behaviors during
intervention and correct them immediately. Teachers provide immediate correction when errors occur. The
correction process provides information that will enable students to respond correctly to questions (Gersten et al.,
1986). In this study, during instructional processes, teachers observed students and immediately corrected their
errors. Research has revealed that feedback provided during the instructional process has a positive contribution
to learning (Altunay, 2008). Therefore, this situation also positively affected their learning.

Although attention is seen as the beginning of learning, motivation is required to pay attention to given
information (Ozmen, 2017). The increase in students' participation in lessons and academic achievement can be
seen as related to motivation. In DIM, learning and motivation are closely related (Tuncer et al., 2012). Teachers
using DIM intervention stated that this process increased both students' and teachers' motivation (Altunay, 2008;
Kavak, 2020). During the intervention phase of the research, it was determined that encouraging students to
respond and effectively reinforcing their positive behaviors increased students' motivation; consequently, their
participation in activities and academic achievement increased. Motivation begins with success and success brings
motivation (Tuncer et al., 2012).

In the intervention dimension of the research, it was observed that students with LD generalized and made
their learning permanent through education given in the resource room in addition to classroom intervention. When
graphs are examined, it was determined that after two-session intervention conducted with students in groups,
students' learning performance rose to between 50 and 60 percent. In group intervention, it was observed that
teachers conducted limited instructional sessions in limited time due to crowded classrooms and curriculum
completion concerns. Subsequently, it is seen that students reached 100% success level after 4 to 6 one-on-one
instructional sessions conducted in resource education rooms. It is thought that presenting more examples to
students in the resource education room, getting immediate responses, and immediately reinforcing correct
responses increased student performance. Additionally, it is assumed that immediate correction when incorrect
responses occurred also had a positive effect on students' learning. Teachers try to provide group intervention in
limited time due to concerns about completing curriculum topics. Actually, if teachers spread intervention over a
wider time period and realize group responses with more instructional sets, students' success levels will increase
even more.

In this research, it was confirmed that teacher training is another important factor in the effectiveness of
education, as stated in the literature. There are many studies in the literature showing that teacher training provides
positive contributions to teachers' and students' behaviors (Aldemir, 2017; Deniz, 2019; Yilmaz, 2020). Donalt et
al. (2023) conducted a comprehensive meta-analysis study to examine the effects of inclusive education on
teachers. Within the scope of the research, four basic categories were focused on: teacher knowledge, skills, beliefs,
and student behaviors, and a total of 342 suitable studies were analyzed. According to meta-analysis findings, it
was determined that teacher education showed large-level positive effects on teacher knowledge; medium-level
effects on teacher skills; small-level effects on beliefs; and small to medium-level positive effects on student
behaviors in the context of inclusive education. Additionally, it shows that pre-service training of special education
teachers on systematic instructional strategies contributes to students' behavioral and academic development
(Walker et al., 2022). Another study shows that teachers working with students with emotional and behavioral
disorders support students' positive behaviors by increasing their classroom management skills through effective
professional development programs (State et al., 2019). In a study conducted by Giiner-Yildiz and Elmas (2021),
it was found that classroom management training given to classroom teachers was effective in reducing students'
off-task behaviors. In a similar study, it was determined that professional skill training and classroom arrangements
provided to teachers working in special education classrooms reduced teachers' professional burnout levels and
provided significant reductions in students' problem behaviors (Sengiil Erdem, 2020). In a study on the preschool
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period, the effect of the Performance Feedback-Based Teacher Training Program on preventive classroom
management strategies of teachers working in preschool inclusion classrooms and outcomes for children with
special needs was examined. The teacher training program produced positive changes in teacher and student
behaviors (Altunay, 2008; iscen-Karasu, 2017).

Technology-supported tablet simulation applications developed for instructional sessions also increased
students' participation in activities and consequently their learning. Parallel to the findings in this research, there
are many studies indicating that technology-supported intervention is effective in teaching science topics (Aycan
etal., 2002; Chang et al., 2008; Israel et al., 2016; Minasli, 2009; Ozdenetal., 2014). Additionally, studies showing
that tablet use is effective in teaching science topics to individuals requiring special education are also found in
the literature (Karabulut, 2020; Sola-Ozgﬁg, 2015; Spooner et al., 2011; Tufan, 2018; Woodward et al., 1988).

In the research, extension activities were included in addition to presentations with numerous examples
for students to master their learning. As a result, when examining students' responses after intervention in
evaluations for generalization, it was revealed that the intervention was effective in generalizing learning.
Supporting research has been found for these findings (Altunay-Arslantekin et al., 2017; Kavak, 2020; Tufan,
2018; Tufan et al., 2020). Additionally, evaluation was conducted to determine whether the intervention provided
was effective on the permanence of students' learning one and three weeks after the intervention was completed.
At the end of these evaluations, it was determined that students with LD who participated in the intervention
maintained their learning. Research conducted supports the findings in this study (Karabulut & Mertol, 2020;
Kizilaslan et al., 2020; Scarlato et al., 2002; Thompson et al., 2012; Thompson et al., 2015; Woodward et al.,
1988).

When examining the findings obtained from the social validity forms of the research, it can be stated that
generally students and teachers expressed positive opinions regarding the intervention of the instructional material.
The consistency in teacher and student statements on this topic indicates that the DIM instructional process
proceeded positively and has high social validity. This situation is thought to result from the systematic nature of
the instructional intervention, its inclusion of multi-sensory materials with interesting simulations and real objects,
its highly structured nature based on the foundations of the interventionist manual for intervention, the
meaningfulness of DIM's purpose for students, and the simplicity of DIM's implementation for teachers.

In this research, the "Properties of Matter" topic was addressed within the scope of science education
according to DIM. In future studies, research can be conducted on the effectiveness of instructional materials
containing different forms of knowledge in science education with students with LD. Additionally, the effect of
DIM can be examined more comprehensively by including long-term, group-based interventions where strategic
integration is achieved with multiple instructional sets. Studies on teaching science topics according to DIM with
students from different disability groups can also be planned. Furthermore, studies investigating the effect of DIM
applications in other academic areas such as literacy and mathematics on learning can be conducted. Research
comparing the effectiveness of DIM with different instructional methods in science education could also be
valuable for future studies. Finally, research examining the contribution of models where DIM is used together
with in-class peer support to the education of students with LD can be recommended.
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Appendices

Appendix A

Contents of the Teacher Intervention Guidebook

1. Direct Instruction Model

1.1. Organization of Instruction According to the Direct Instruction Model

1.1.1. Grouping instruction
1.1.2. Instructional time
1.1.3. Written instructional processes

1.1.4. Continuous assessment

1.2. Teacher-Student Interaction in the Direct Instruction Model

1.2.1. Active student participation
1.2.2. Students responding as a group
1.2.3. Signals used by the teacher
1.2.4. Pace/Tempo

1.2.5. Mastery

1.2.6. Error correction

1.2.7. Motivation

1.3. Instructional Plans Organized According to the Direct Instruction Model

1.3.1. Sample Presentation on Floating-Sinking in Water Concept

1.3.2. Sample Presentation on Water Absorption and Non-absorption Concept

1.3.3. Sample Presentation on Materials That Magnets Attract and Don’t Attract

1.4. Extension Activities
1.4.1. Manipulative skills
1.4.2. Inference skills
1.4.3. Brainstorming games
1.4.4. Event-centered skill series
1.4.5. Simulation application

1.4.6. Use of observation cards
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Appendix B

Visual Materials of Real Objects for the Properties of Matter Unit
Examples of Water-Absorbing and Non-Water-Absorbing Materials

Cotton (Water-absorbing materials) Eyeglass lens/Glass (Non-water-absorbing materials)

Diaper (Water-absorbing materials) Wool (Water-absorbing materials)

Plastic bag piece (Non-water-absorbing materials) Paper towel (Water-absorbing materials)

Aluminum foil (Non-water-absorbing materials) Wool felt (Water-absorbing materials)
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Visuals from the Properties of Matter Simulation Activities
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