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MAKALE BiLGILERIi 0z

Bu aragtirmanin amaci, farklilagtirilmis 6gretim yaklagimimn 5. siuf 6grencilerinin “1s1 ve
DOI: 10.29299/kefad.1719231 sicaklik” konusundaki akademik basarilar1 ile grenmenin kaliciig: iizerindeki etkisini
incelemektir. Arastirma, 2024-2025 egitim-0gretim yili bahar doneminde Tiirkiye'nin orta
bolgesinde yer alan biiyiik bir ilde yiiriitiilmiistiir. Nicel arastirma yontemlerinden yararlanilan
calismada yar1 deneysel desen kullanilmustir. Arastirmanin 6rneklemini, kolay ulasilabilir
ornekleme yontemiyle belirlenen 5. sinif diizeyindeki toplam 41 6grenci olusturmaktadir. Deney
grubunda, EBA’da yer alan plan dogrultusunda katli 6gretim ve istasyon yontemlerine dayali
farklilagtirilmig 6gretim etkinlikleri uygulanmistir. Kontrol grubunda ise mevcut miifredat
dogrultusunda oOgretim siireci siirdiiriilmiistiir. Arastirma bulgularina gore, uygulama
oncesinde deney ve kontrol gruplarimin akademik basarilari arasinda anlamli bir fark
) . bulunmamaktadir. Uygulama sonrasinda ise hem son test hem de kahcilik testi sonuglarinda
Gonderim Tarihi: 13.06.2026 deney grubu lehine istatistiksel olarak anlaml farklar elde edilmistir. Ayrica deney grubunda
Diizeltme Tarihi: 29.12.2025  kath ogretim kapsaminda 3 farkh diizeye ayrilan gruplar arasinda anlamli bir fark
Kabul Tarihi: 28.08.2026  gozlenmemistir. Elde edilen sonuclar, farkhilastirilmis Ogretimin Ogrenci basarisii ve
ogrenmenin kaliciligini  artirmada etkili oldugunu gostermektedir. Bu dogrultuda,
farklilagtirlmis Ogretim yaklagimimi destekleyen dijital ve yapay zeka tabanli etkinlik
uygulamalarinin, farklilagtirilmis 6gretimin Maarif Modeli 6gretim programinda yer almasi ve
Oneminin vurgulanmasti ile bu yaklagimin 6gretmen yetistirme siireclerine entegre edilmesine
yonelik cesitli galismalarin yiiriitiilmesine yonelik cesitli 6neriler sunulmustur.
Anahtar Kelimeler: Farklilagtirilmig 6gretim, 5.simif, 1s1 ve sicaklik, akademik basari,
kalicilik
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Giris

Giiniimiiz okullarindan, 6grencileri yalnizca bugiine degil, gelecege de hazirlamalan beklenmektedir. Bu
baglamda 6gretim programlarinin, 21. yiizyil becerilerinin kazandirilmasina yonelik firsatlar sunmasi biiyiik
Onem tasimaktadir. 21. yiizyil becerileri baglaminda egitim sistemlerinin de amaclar1 arasinda bireysel
farkliliklar1 dikkate alarak tiim bireylerin potansiyellerini iist diizeye ¢ikarabilmek yer almaktadir. Ozellikle
Tiirkiye Yiizyili Maarif Modeli (TYMM) kapsaminda yenilenen 6gretim programlariyla birlikte, yaristirict ve
ayristirict anlayislardan uzak, bireysel farkliliklar gozeten ve sinifi bir 6grenme toplulugu olarak destekleyen
bir yaklagim olarak farklilastirilmis 6gretim benimsenmistir (Milli Egitim Bakanlig1 [MEB], 2024). Bireysel
farkliliklar, Sadece fiziksel 6zelliklerden ibaret olmay1p, ayn1 zamanda sosyal, bilissel, toplumsal ve kiiltiirel
baglamlardan da etkilenebilmektedir (Kuzgun ve Deryakulu, 2014). Nitekim bu baglamlar, bireylerin
durumlara yoénelik bakis agilarini, analiz siireclerini, algilama ve diisinme bi¢imlerini, 6grenme hiz ve
kapasitelerini etkilemektedir (Karadag Yilmaz, 2021).
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TYMM, bireysel farkliliklar1 dikkate alan, 6grenci merkezli ve esnek 6grenme yollarim destekleyen bir egitim
anlayisi gercevesi sunmaktadir. TYMM, farklilastirilmis 6gretimle dogrudan iliskilendirilebilecek ¢ok sayida
bilesen barindirdig1 goriilmektedir. Ornegin, TYMM’de farklilastirilmis gretimi destekleyen gesitli bilesenler
bulunmaktadir. Bu bilesenler, dgrencinin bireysel gelisim ihtiyaglarina gore sekillenen 6grenci merkezli
egitimi ve her dgrencinin farkli 6grenme yollarina sahip oldugunu kabul eden esnek ve kapsayici 6gretim
anlayisini icermektedir. Ayrica dgrencilerin yalnizca akademik basarilarini degil, beceri, deger ve ilgi
alanlarin da gelistirmeyi amaglayan biitiinciil yaklasim ile bilgilerini farkli yollarla ifade etmelerine olanak
taniyan ¢cok yonlii degerlendirme anlayisi da bu modelin 6nemli unsurlart arasinda yer almaktadir (MEB,
2024).

Farklilastirilmis 6gretim, 6grencilerin bireysel 6grenme ihtiyaclarina yanit verebilmek amaciyla igerik,
Ogretim siireci, 6grenme {irlinleri ve degerlendirme yontemlerinin esnek ve bilingli ve sistematik bigimde
uyarlanmasini esas alan bir 6gretim yaklasimi olarak tanimlanmaktadir (Tomlinson, 2014). Farklilagtirilmis
Ogretimin kuramsal temeli, yapilandirmaci yaklasim (Batdi, 2023), Vygotsky’nin yakinsak gelisim alani
(Gregory ve Chapman, 2007), ¢oklu zeka kurami (Gardner, 1999), beyin temelli 6grenme (Sousa, 2017),
diistinme stilleri ve 6grenme stilleri (Gregory ve Chapman, 2007; Kolb, 1984), is birlikli 6grenme gibi
kuramlardan faydalanan bir yaklasim oldugu goriilmektedir (Kavut, 2024). Literatiir incelendiginde,
farklilagtirilmig 6gretimin iki temel boyutunun 6ne ¢iktig1 goriilmektedir. Birincisi, 6gretmenlerin 6grencilerin
bireysel 6grenme ihtiyaglarin1 merkeze alarak gesitli yontem ve teknikleri kullanmalarimi gerektiren pedagojik
boyut iken (Coubergs vd., 2013; Smets ve Struyven, 2018; Tomlinson, 2014), ikincisi ise, 0grencilerin hem
homojen hem de heterojen gruplar icinde yer aldig1 6gretim siireclerini kapsayan yapisal boyut olarak yer
almaktadir (Corno, 2008; Coubergs vd., 2013). Farklilastirilmis 6gretim baglaminda 6grencilerin gorevi, kendi
O0grenme stilleri ve deneyimleri dogrultusunda bilgiyi aktif olarak insa etmek ve Ogrenmelerinin
sorumlulugunu iistlenmektir. Ogretmenlerin rolii ise bilgiyi aktaran kisi olmaktan ziyade, 6grenme siirecinde
rehberlik eden, sorgulamay1 ve kesfetmeyi tesvik eden bir 6grenme yol arkadasi olarak konumlandirilmaktadir
(Wan, 2016). Dolayisiyla oOgretmenlerin, Ogrencilerin giinlik yasantilarindaki deneyimlerle baglanti
kurabilecekleri, ilgi ¢ekici ve anlamli bir 6grenme siireci olusturacak esnek bir miifredat gelistirmeleri nemli
goriilmektedir (Brooks ve Brooks, 1993). Bu baglamda, 6gretim siirecinde gesitli 6gretim, ydontem ve stratejiler
ise kosulur (Tomlinson ve Strickland, 2005). Bu stratejiler dogrultusunda, farklilastirilmis 6gretimde katli
Ogretim, istasyon, merkezler, ajanda, 6grenme sozlesmeleri, giris noktalari, okuma ¢emberi, RAFT, 6ykii
temelli 6grenme ve numaralandirilmis fikir aligverisi gibi bircok yontem ve teknik kullanilabilir (Aver ve
Yiiksel, 2018; Kavut, 2024). Farklilagtirilmig siniflarda 6gretmenlerin, 6grencilerin ortak yonlerinin yani sira
onlar1 bireysel kilan temel farkliliklarla birlikte geldiklerini kabul ettikleri, bu durumu igsellestirdikleri ve
Ogretim siirecini buna gore planladiklar1 sdylenebilir.

Farklilagtirilmig 6gretim yaklasiminin benimsenmesi ile 6grencilerin bireysel farkliliklarinin merkeze alinarak;
onlarin ilgi, ihtiyag ve yeteneklerine uygun cesitli 6gretim yontemleri, 6grenme ortamlar1 ve deneyimler
sunulmas1 amaglamaktadir. Geleneksel yontemlerle 6gretimde genellikle 6grencilerin ortalama seviyesine
odaklanilarak tasarlanip sunulurken farklilagtirmada tiim 6grencileri kapsayan bir igerik, siire¢ ve {iriin odagi
ile 6gretim yapilandiriimaktadir (Citil vd., 2024). Geleneksel sinif ortami ile farklilastirilmig siif ortami
karsilagtirmali olarak Tomlinson (2014, s. 24) tarafindan tanimlanmakta olup, esnek zaman kullanimi, ¢ok
secenekli ddevler, farkli grup calismalar1 ve ¢ok yonlii bakis agilarini tegvik eden ortamlar, farklilastirilmis
ogretimin diger onemli bilesenleri olarak siralanmaktadir (Citil vd., 2024; Tomlinson, 2014). Bdylece her
Ogrencinin 0grenme siirecine aktif katilimini desteklenmesi ile, akademik basarilarini ve kisisel gelisimlerini
en Ust diizeye ¢ikarilmasi hedeflenmektedir (Anderson, 2007; Gregory ve Chapman, 2007).

Bosker (2005), farklilagtirilmig Ogretimin iki tiirine dikkat c¢ekmektedir. Bunlardan ilki, 'yakinsak
farklilagtirma' olarak adlandirilmakta ve sinif ortaminda diisiik akademik performans gosteren 6grencilerin
ogrenme diizeylerini artirmaya yonelik 6gretim uygulamalarini ifade etmektedir. Ikincisi ise 'traksak
farklilastirma'dir; bu yaklagim, siiftaki tiim 6grencilere esit firsatlar sunarken, 6grenme hedeflerinde, siirede
ve ortaya konan iirlinlerde esneklik tantyarak her 6grencinin kendi potansiyeline uygun bigimde 6grenmesini
saglamay1 amaglayan 6gretmen tutumlarini kapsamaktadir (akt. Chua vd., 2021). Bu durumda farklilagtirilmis
etkinlikleri hazirlama ve uygulanmasinda dikkat edilecek hususlarin basinda smifta bulunan ileri diizey
ogrenciler ile 6grenmede giigliik yasayan 6grencilerin belirlenmesi ya da herhangi bir konudaki 6nciil 6grenme
ciktilarina sahip olanlar ve sahip olmayan 6grencilerin tespit edilebilmesinin dneminden bahsedilebilir. Her
bir 6grenciyi 6grenme siirecine dahil edebilmek ve 6gretimde basariy: arttirabilmek adina 6grenciler esnek
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gruplara ayrilir (6rnegin, ileri diizey, orta diizey, geride kalan diizey ya da 6grenme kayiplarinin ¢ok oldugu
diizey, orta diizey ve 6grenme kayiplarmin az oldugu diizey gibi). Ogrencilerin bulundugu her bir diizey icin
kendi 6grenme hizlarinda calisabilecekleri, basitten karmasiga dogru farkli icerikteki etkinlikler hazirlanir ve
uygulanir (Tomlinson, 2001; Tomlinson vd., 2008). Ornegin, bir fen bilimleri dersinde, 6gretmen canlilar
konusunu islerken icerik farklilagtirmasina dayali bir yaklasim benimseyerek, 6grencilerin ilgi duyduklari canli
tiiriinii se¢gmelerine imkan taniyarak, farkli okuma seviyelerine uygun materyaller ve coklu 6grenme kaynaklari
sunarak siireci yiiriitebilir. Ayrica, 6grencilerin hazir bulunusluk diizeylerine gore farkli not alma stratejileri
kullanmalarina olanak saglayabilir. Bu tiir bir uygulama ile tiim &grencilerin temel kavramlara erigimini
miimkiin kilarak 6grenme siirecini daha kapsayici ve etkili hale getirmeyi saglamaktadir (Citil vd., 2024).

Fen bilimleri dersinde, 6grencilerin bireysel farkliliklarina hitap eden farklilastirilmis 6gretim yontemlerinin,
geleneksel 6gretim yaklagimlarina gore 6grenme siireglerine nasil bir etki yaptigi, alandaki 6nemli arastirma
konularindan biridir. Ozellikle fen bilimleri gibi kavramsal anlama ve uygulama becerisi gerektiren alanlarda,
farklilastirilmis 6gretimin 6grenmeyi daha anlamli ve kalici hale getirdigine dair ¢esitli bulgular mevcuttur
(Subban, 2006). Bu baglamda ulusal literatiirde farklilastirilmis 6gretim ile elektrik (Avel vd., 2022),
viicudumuzu taniyalim (Tifekei ve Hanger, 2019), kiitle ve agirlik (Calgici ve Duru, 2023), kimya ve biyoloji
deneyleri (Akillt vd., 2017), canlilar diinyas1 (Demir, 2016), kuvvet ve hareket (Kaplan, 2016), gibi cesitli fen
konularinda ¢alismalar yapildigi goriilmektedir. Bu ¢aligmalar sonucunda, farklilagtirilmis 6gretimin akademik
basariy1 artirmanin yani sira girisimcilik becerilerini gelistirdigi, kavramsal anlamay1 olumlu yonde etkiledigi
ve kavram yanilgilarinin giderilmesine katki sagladig belirlenmistir. Uluslararasi alan yazin incelendiginde,
farklilastirilmis 6gretim tasarimiin akademik bagari {izerindeki etkisini ele alan calismalarda (Richards ve
Omdal, 2007; Springer vd., 2007; Stager, 2007) 6grencilerin siire¢ sonunda akademik basarilarinin arttig1 tespit
edilmistir. Ulkemizde farklilastirilmis &gretim anlayisi, yenilenen 6gretim programlariyla birlikte daha
gorlinlir hile gelmis ve bu siirecte egitsel agidan tasidigi 6nem daha belirgin bicimde vurgulanmistir.
Ulkemizde yiiriitiilen farklilastirilmis yaklasima dayanan calismalar incelendiginde (Aver vd., 2022; Calgici
ve Duru, 2023; Ozdemir ve Yurtseven, 2023) benzer sekilde akademik basarilarin artmasinda olumlu etkiye
sahip oldugu tespit edilmistir. Farklilagtirilmis 6gretim, beynin bilgiyi isleme ve depolama sekline uygun
stratejiler sunarak kavramsal anlamay1 ve dolayisiyla kaliciligi artirmaktadir. Wolfe'un (2010) belirttigi gibi,
beyin bilgiyi "anlam" ve "iligki" slizgecinden gegirir; farklilastirma, 6grencinin hazir bulunusluk diizeyine
uygun meydan okumalar sunarak (yakinsal gelisim alani - ZPD) ndral baglari gii¢lendirir ve bilginin kisa siireli
bellekten uzun siireli bellege gecisini kolaylastirmaktadir. Sousa ve Tomlinson (2018)’da bu iliskiyi
destekleyerek, bilginin iglenmesi siirecinde kavramsal anlamanin uzun siireli depolama igin bir "gapa" goérevi
gordiigiinii vurgulamaktadir. Bu baglamda, farklilastirilmis 6gretim, 6grencinin aktif katilimini ve biligsel
siireglerini destekleyerek bilginin yiizeysel ezberden ziyade anlamli bir sekilde 6grenilmesini saglar, bu da
bilginin kalic1 hale gelmesine zemin hazirlar. Yapilandirmaci yaklagim ve sema teorisine gore dgrenmenin
kaliciligi, yeni bilginin 6grencinin mevcut biligsel semalariyla anlamli bigimde biitlinlestirilmesine baghdir.
Farklilastirilmig 6gretim, her 6grencinin hazir bulunusluk diizeyine ve 6n bilgilerine uygun giris noktalart
sunarak bu biitlinlestirmeyi kolaylastirir ve 6grenciyi Yakinsal Gelisim Alan1 (ZPD) icinde tutar; boylece
biligsel yiik dengelenir ve yiizeysel ezber yerine derinlemesine kavramsal anlama desteklenir (Vygotsky,
1978).

Farklilastirilmig 6gretim ile ilgili 2000-2020 yillarin1 kapsayan ¢alismalarin bibliyometrik analizi sonucunda
ise egitim arastirmalarinda yeni bir konu oldugu, ilgili yayinlarin sayisinin yillar ilerledik¢e yukar1 dogru bir
egilim gosterdigi tespit edilmistir (Sun ve Xiao, 2024). Bu arastirmanin 6ne ¢ikan bulgularindan biri,
caligmanin temel odak noktalarindan birinin ‘fen egitimi ve kavram envanteri’ oldugunu ortaya koymasidir.
Bu ¢ercevede degerlendirildiginde, farklilagtirilmis 6gretimin fen egitimi alaninda 6nemli bir rol oynadigi ve
bu alandaki kavram 6gretimini destekleyici nitelikte oldugu sdylenebilir.

Arastirmanin Amag¢ ve Onemi

Bu aragtirmanin temel amaci, farklilagtirilmis 6gretim yaklagiminin 5. simif 6grencilerinin 1s1 ve sicaklik
konusundaki akademik basarilar1 ve bilgi kalicilig1 iizerindeki etkisini incelemektir. Ozellikle 1s1 ve sicaklik
gibi soyut ve karmagik kavramlarin 6gretiminde, geleneksel 6gretim yontemlerinin yeterli olamayabilecegi,
bu nedenle farkhilastirilmis Ogretim yaklagimimin o6grencilerin anlamalarimi derinlestirebilecegi One
stiriilmiigtiir (Tomlinson, 2001). Fen bilimleri dersindeki 1s1 ve sicaklik konulari, 6grencilerde genellikle yanlig
anlamalar ve kavramsal hatalar yaratabilmektedir (Alwan, 2011; De Berg, 2008; Taslidere vd., 2012).
Farklilastirilmig 6gretim, 6grencilerin bireysel ihtiyaglarina gore uyarlanmis 6gretim stratejileri sunarak, bu
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kavramlar1 daha etkili bir sekilde 6grenmelerine olanak tamiyabilir (Tomlinson, 2014). Bu arastirma,
Ogrencilerin 6grenme stillerine uygun olarak sekillendirilen derslerin akademik basarilari ve 6grenme kalicilig1
iizerindeki etkilerini kargilagtirmali olarak incelemeyi hedeflemektedir.

Bu aragtirma ile, 6gretim yaklasimlar1 yalnizca kisa vadeli basarty1 degil, ayn1 zamanda 6grencilerin uzun
vadeli 6grenme siireclerindeki etkisini de 6lgmeyi amaglamaktadir. Literatiirde genellikle farklilagtirilmig
Ogretimin genel basar1 lizerindeki etkileri tartisilmis olsa da bu ¢alisma 1s1 ve sicaklik konusundaki 6grenilen
bilgilerin kalicilig1 konusuna da deginerek alandaki onemli bir boslugu doldurmay:1 hedeflemektedir. Bu
baglamda arastirma dogrultusunda arastirma problemleri su seklidedir:

Arastirma Problemi:

Is1 ve sicaklik konusunun &gretiminde farklilastirilmis 6gretim yaklasimi kullanilan 5. sinif deney grubu
Ogrencilerinin ile mevcut 6gretim programiyla devam edilen kontrol grubu 6grencilerinin; akademik basarilar
ve kalicilik puanlar arasinda anlamli bir fark var midir?

Alt Problemler:
1. Deney ve kontrol grubu 6grencilerin akademik basarilari 6n test puanlari arasinda anlamhi fark var
midir?
2. Deney ve kontrol grubu 6grencilerin akademik basarilart son test puanlar1 arasinda anlamh fark var
midir?
3. Deney grubunda uygulamalar i¢in olusturulan gruplarin 6n test puanlar1 arasinda anlamli bir fark
midir?

4. Deney grubunda uygulamalar i¢in olusturulan gruplarin akademik basar1 son test puanlari arasinda
anlaml1 bir fark midir?

5. Deney ve kontrol grubu 6grencilerin akademik basari kalicilik puanlar1 arasinda anlamli bir fark var
midir?

6. Deney grubu 6grencilerinin akademik basari son test ve kalicilik puanlari arasinda anlaml fark var
midir?

7.  Kontrol grubu 6grencilerin akademik basar1 son test ve kalicilik puanlart arasinda anlaml fark var
midir?

8. Deney grubunda uygulamalar i¢in olusturulan gruplarin kalicilik test puanlari arasinda anlamli bir fark
midir?

Yontem

Bu arastirmada izlenen yontem, arastirmanin amact ve problem durumu dogrultusunda belirlenen arastirma
modeli, ¢aligma grubu, veri toplama siireci, veri toplama araglar1 ve verilerin analizine iliskin asamalardan
olusmaktadir. Arastirmanin yiiriitiilme siirecinde, verilerin sistematik ve bilimsel 6l¢iitlere uygun bigimde elde
edilmesine ve analiz edilmesine 6zen gosterilmistir. Bu dogrultuda asagida aragtirmanin modeli/desent,
evreni/drneklemi, verilerin toplanma siireci, veri toplama araglari ve verilerin analizine iliskin bilgiler sirasiyla
sunulmustur.

Arastirma Modeli / Desen

Bu Arastirma, 2024-2025 egitim 6gretim y1l1 i¢erisinde, bahar yariyilinda Tiirkiye’nin orta bolgesinde yer alan
biiytik bir ilde 5. siif 6grencileri ile gerceklestirilmistir. Arastirma, deney ve kontrol gruplari bulunmasina
karsin, gruplarin rastgele atanamayip mevcut smiflardan olusturulmasi nedeniyle nicel arastirma
yontemlerinden yar1 deneysel desenle gergeklestirilmistir. Deneysel grup, farklilagtirilmig 6gretim yaklagimi
ile ders islenirken, kontrol grubuna mevcut 6gretim programinin 6ngoérdiigii yontemler uygulanmstir.
Deneysel grupta, 6gretim siireci sirasinda dgrencilere, 6grenme stillerine uygun materyaller, aktiviteler ve
degerlendirme yontemleri sunulmustur (Tomlinson, 2001). Ayrica, 6grenci basarisi ve bilgi kaliciligi, 6n-test
ve son-test ve kalicilik testleri ile 6l¢iilmistiir.

Evren / Orneklem

Arastirmanin evrenini, aragtirmanin yuriitildigi okulda 6grenim goren tamami erkeklerden olusan 5. sinif
ogrencileri olugturmaktadir. Arastirmanin yiritiildiigii okul, yapisi geregi tamami erkek 6grencilerden olugan
bir devlet okuludur. Bu nedenle ¢aligma grubunda yalmizca erkek Ogrenciler yer almaktadir. Bu durum
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arastirmaci tarafindan tercih edilmemis olup, ¢aligma grubunun cinsiyet dagilimi aragtirmanin yiiriitiildiigi
okulun mevcut yapisindan kaynaklanmaktadir.

Arastirmanin 6rneklemini ise bu evren igerisinden segilen ve toplam 41 6grenciden olusan iki 5. sinif subesi
meydana getirmektedir. Orneklemde yer alan &grencilerin 20’si deney grubunda, 21’si ise kontrol grubunda
bulunmaktadir. Arastirmanin gerceklestirildigi okulda biri proje sinifi olmak {izere toplam bes adet 5. sinif
subesi yer almaktadir. Arastirmaya, proje sinifi disinda kalan ve okula giris ortalama puanlar dikkate alinarak
sirastyla siniflara dagitilan dort 5. sinif subesi arasindan rastgele yontemle biri deney, biri kontrol grubu olarak
belirlenen iki sinif dahil edilmistir.

Verilerin Toplanma Siireci

Arastirmanin yiiriitiildiigii okulun yapisi geregi tamami erkek 6grencilerden olugsmasi nedeniyle, ¢aligma
grubunda yalnizca erkek Ogrenciler yer almistir. Bu durum aragtirmacinin bilingli bir tercihi olmayip,
arastirmanin gergeklestirildigi okulun mevcut yapisindan kaynaklanmaktadir. Dolayisiyla elde edilen bulgular,
cinsiyet degiskeni acisindan genellenebilirlik sinirliligi tagimaktadir.

Her iki gruba Once 0n test, uygulamalar sonrasinda ise son test olarak akademik bagari testi ve kalicilik testi
uygulanmistir. Deneysel grup, farklilastirilmis 6gretim yaklagimiyla ders islenirken, kontrol grubuna mevcut
Ogretim programinin 6n gordiigii yontem ve siireg ile dersler yiiriitiilmiistiir. Uygulamalar 4 hafta stirmiistiir.

Kalicilik testleri, 6gretim ve baslangig testi yapildiktan iki hafta veya daha uzun bir siire sonra uygulanan ve
Ogrencilerin korunan bilgilerini 6lgmeyi amaclayan arastirma araglar1 olarak tanimlanmaktadir (Nungester ve
Duchastel, 1982). Fraenkel ve digerlerine gore (2019), egitim aragtirmalarinda 6grenme ¢iktilarinin istikrarini
Olemek icin kullanilan test tekrar yonteminde zaman aralifi, bireylerin 6zelliklerini anlamli bir bigimde
koruyacagi varsayilan bir siire olarak belirlenir; bu nedenle spesifik bir standart siire Onerilmemekte,
arastirmanin amacina ve Olgiilen degiskene gore uygun aralik segilmesi gerektigi vurgulanmaktadir. Bu
baglamda son test uygulamasindan {i¢ hafta sonra akademik basar testi tekrar edilmistir.

Mevcut aragtirmada deney grubu ile farklilagtirilmis 6gretim yaklagimimi temel alan “kath Ogretim” ve
“istasyon” yontemlerine dayali olarak gelistirilen ders miidahale plani kullanilmistir. S6z konusu ders planlari,
Milli Egitim Bakanlig tarafindan koordinasyonu saglanan Egitim Bilisim Ag1 (EBA) platformunun sadece
ogretmenlerin erisimine agik olan boliimiinde yer alan profesyonel igerik alaninda yayimlanmaktadir ve bu
planlarla 6gretim siirecine sistematik katki saglanmasi hedeflenmektedir. Yakin donemde &gretmenlerin
kullanimina sunulan, farklilagtirilmis Ogretime dayali katli 6gretim planlari, bu c¢alisma kapsaminda
degerlendirilmis ve EBA sisteminde yer alan 5. Smif 2. donem “Is1 ve Sicaklik” konusuna yonelik olarak
farklilastirilmis 6gretim yaklasimi temel alinarak hazirlanan ders plani kullanilmastir.

Deney grubunda yapilan uygulamalar su sekilde 6zetlenebilir: EBA’da yer alan ve bu arastirmada kullanilan
ders plani, 6grencilerin 6grenme kayiplari ve hazir bulunusluk diizeyleri dikkate alinarak katli 6gretim stratejisi
temelinde yapilandirilmigtir. Planin temel prensibi, 6grencilerin farkli 6grenme diizeylerine uygun igerik, siire¢
ve tirlinler araciligiyla 6grenme siirecine etkin katilimini saglamak ve her 6grencinin kendi 6grenme diizeyinde
basar1 deneyimi yasamasini desteklemektir. Bu dogrultuda sinif ici etkinlikler; tiim sinifa yonelik ortak
caligmalar, diizeylere gore olusturulmus grup etkinlikleri ve gerektiginde bireysel etkinlikler seklinde
tasarlanmistir. Ders plant yedi ders saati siirecek bi¢cimde planlanmistir. Ders siirecinde ogrenciler, 6n
degerlendirme sonuglarina gore A, B ve C (zorluk diizeyi basitten karmagiga dogru) diizeylerine ayrilmis; ayni
diizeydeki Ogrenci sayisinin fazla oldugu durumlarda 6grenciler kendi diizeyleri i¢inde kiiclik gruplara
ayrilarak etkinlikleri yiiriitmiistiir. Ogretmenin rolii, dgrenme siirecinde rehberlik eden ve destekleyici bir
konumda ele alinmistir. Ogretmen, gruplarin ¢alismalarim izleyerek ihtiya¢ duyulan noktalarda ydnlendirme
yapmis, geri bildirim saglamis ve Ogrencilerin 6grenme stlirecinde karsilastiklar1 giigliikleri agmalarina
yardimc1 olmustur. Bu yapi1 sayesinde 6gretmen, dgrencilerin bireysel 6grenme ihtiyaglarim dikkate alarak
stireci esnek bicimde yonetebilmistir.

Oncelikle EBA’da yer alan plan dogrultusunda égrencilerin konuya iliskin dnciil dgrenme ¢iktilarina yonelik
bir degerlendirme smavi yapilmis, sinav sonuglar1 degerlendirilmis ve bu simav sonucunda égrenciler iig
diizeye ayrilmistir. Onciil §grenme ¢iktilarina yonelik ¢ok kaybi olan 6grenciler, orta diizeyde olanlar ve kaybi
cok az olan 0grenciler seklinde esnek gruplar olusturulmustur. Daha sonra ilgili konuya iliskin 6nciil 6grenme
ciktilarina iligkin 6grenme eksikliklerin giderilmesi amaglanmigtir. Son olarak, mevcut 6grenme ¢iktilari ile
baglant1 kurularak ilgili konunun tamamlanmasi saglanmigtir. Mevcut ¢alismada siiregte katli 6gretim ve
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istasyon yontemlerine gore hazirlanan etkinlikler uygulanmistir. Siirecin sonunda yapilan degerlendirmede,
ogrencilerin bilgilerini farkli yontemler ve performans temelli gorevlerle sunmalar1 saglanmistir (Tomlinson,
2001; Gregory ve Chapman, 2007/2020). Ornegin 1. derste planda yer alan basamaklara gére izlenen yol su
sekildedir: Degerlendirme aracina gore seviye gruplarina ayrilan ogrenciler A, B ve C grubu seklinde
isimlendirilmistir. A grubunda yer alan 6grenciler konu ile ilgili dnciil 6grenme ¢iktilarina en alt diizey
o0grenmelere sahip oldugu tespit edilmis olup hal degisimi kavramlarina iliskin resfebe, yardimi ile bosluklarin
doldurulmasina yonelik etkinlik uygulanmistir. B grubunda yer alan dgrenciler ise orta diizeyde bilgilere sahip
olduklar1 tespit edilmis olup “Degisimin Yiizii” etkinliginde verilen sembollerin karsiligini resfebe
etkinliginden yararlanarak bulmalar saglanmistir. C grubunda yer alan 6grenciler ise iist diizey 6grenmelere
sahip oldugu tespit edilmis olup hal degisimi kavramlarina iligkin resfebelerini kendileri tasarlamalari
saglanmistir. A grubu diizeyindeki 6grenciler adim adim 6nce B grubu dgrencilerin yapmis oldugu etkinlikleri
sonrasinda ise C grubu diizeyindeki 6grencilerin yaptiklari etkinlikleri takip ederek konu hakkindaki 6 grenme
gelisimleri saglanmaya calisilmistir. Bir sonraki derste ise istasyon teknigi uygulanmistir. Bu derste, A, B ve
C diizeylerinden Ogrencilerin yer aldigi homojen dort grup olusturulmus; gruplar, 6gretmen tarafindan
belirlenen resim, afis, siir ve hikaye bagliklar1 dogrultusunda hal degisimi konusuna iligkin tiriinler hazirlamig
ve her grup beser dakikalik siirelerle kartonlar1 saat yoniinde degistirerek tiim ¢alismalar1 tamamlamis, ortaya
¢ikan {riinler siifga degerlendirilmistir. Bu sekilde seviyelerine uygun etkinliklerle 1s1 ve sicaklik konusuna
iligkin konularin oOgretilmesi saglanmigtir (EBA’da yer alan planda detaylar yer almaktadir ve plan
dogrultusunda siire¢ tamamlanmistir). Arastirma siirecinde yiiriitiilen islemlerin grafiksel 6zeti Sekil 1°de
sunulmustur.

Sekil 1

Arastirma siirecinin grafiksel ozeti

— | On test Uygulamasi

| DENEY GRUBU | &@) /[ KONTROL GRUBU
@,

farkhlastmlmng
o§ret|m mevcut mifredat
Sgretimi
~

\\/ “EBA ve cesitli
CG"JDU Agrubu v ; kaynaklardan konu
I B Grubu esfebe Tes [ B grubu | Son test Uygulamasi | anlatim videolari izlenilir
A Grubu “Degigimin Yapiz;y]rl‘um y8ntemi HSl EK-2.2
Res[ebzien EtkinliZi m degisimi
-
|

A
Eﬁiﬂlg. uygulanir. [ kartlari (EK-2) “lis1 ve sicaklik ]
Etkinligi uygulanr. \ kavramlarina iligkin
uygulanr '”‘ tanimlar verilir
C grubu
Eees v “Konu Bzeti yapilarak
| Kalicilik testi Uygulamasi | tamamlanir.

Kontrol grubunda égretim siireci, Milli Egitim Bakanligi Fen Bilimleri Dersi Ogretim Programi dogrultusunda
ve ders kitab1 esas alinarak yiiriitiilmiistiir. Bu siirecte 6gretmen, konular1 agirlikli olarak dogrudan anlatim
yontemi ile islemis; ders kitabinda yer alan metinler, drnekler ve etkinlikler takip edilmistir. Ogrencilerden
ders kitabindaki soru ve etkinlikleri bireysel olarak yanitlamalari istenmis, ders siiresince sinif genelinde soru-
cevap etkinliklerine yer verilmistir. Kontrol grubunda farklilagtirilmis 6gretim uygulamalarina, katl 6gretim
ya da istasyon teknigine yonelik yapilandirilmis etkinlikler uygulanmamastir.

Veri Toplama Araclan

Arastirmada, 6grencilerin 1s1 ve sicaklik konusundaki akademik basarilarini belirlemek amaciyla Is1 ve
Sicaklik Akademik Basari Testi kullanilmistir. Arastirma kapsaminda uygulanan bu dlgme aracindan elde
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edilen veriler analiz edilmis ve aragtirmanin bulgularinda degerlendirilmistir. Is1 ve Sicaklik Akademik Basari
Testi’ne iligkin elde edilen veriler agagida sunulmustur.

Is1 ve Sicaklik Akademik Basar: Testi

Bu arastirmada veri toplama araci olarak akademik basari testi kullanilmistir. Akademik basar testi,
Ogrencilerin 1s1 ve sicaklik konusundaki akademik performanslarini 6lgmek amaciyla; kalicilik testi ise
Ogrencilerin Ggrenilen bilgileri zaman igerisinde ne Olciide koruyabildiklerini belirlemek amaciyla
uygulanmugtir. Arastirmada kullanilan akademik basar1 testi, Candan Tosun (2022) tarafindan gelistirilen Ist
ve Sicaklik Akademik Basar1 Testi olup, kullanim izni alinarak 6n test, son test ve kalicilik testi olarak
uygulanmistir. Testin kapsam gegerligi, ilgili literatiir ve Fen Bilimleri Dersi Ogretim Programi kazanimlari
dogrultusunda hazirlanmis; alan uzmanlarinin goriisleri dogrultusunda maddeler gézden gecirilerek testin
kapsami belirlenmistir. Test, 15 ¢oktan segmeli ve 5 agik u¢lu maddeden olugsmaktadir. Candan Tosun (2022)
tarafindan gergeklestirilen madde analizleri sonucunda, test maddelerinin giicliik ve ayirt edicilik indekslerinin
kabul edilebilir diizeylerde oldugu rapor edilmistir. Testin ¢oktan se¢meli 15 maddesine ait i¢ tutarlilik
katsayis1 Pearson Momentler Carpimi Korelasyon Katsayisi ile .67 olarak hesaplanmis; Spearman—Brown
diizeltme formiilii uygulandiginda bu deger .80’¢ yiikselmistir. Elde edilen bu degerler, testin Olgme
sonuglarinin giivenilir oldugunu gostermektedir (Candan Tosun, 2022).

Verilerin Analizi

Veri analizi stirecinde SPSS 18 paket programi kullanilmis ve bagimli ile bagimsiz 6rneklem t-testi analizleri
gergeklestirilmistir. Arastirmada deney ve kontrol gruplarinin her birinde baslangicta 22 G6grenci yer
almaktadir. Ancak, son test uygulamasina deney grubundan 2, kontrol grubundan ise 1 6grenci katilmamustir.
Bu nedenle, analizler deney grubundan 20 ve kontrol grubundan 21 &grencinin verileri lizerinden
ylirlitiilmiistiir. Literatiir incelendiginde en az 15 katilimer ile yliriitiilen yar1 deneysel ¢caligmalarda %80°den
fazla gii¢ (a = .05) saglayacag: bildirilmistir. Bu nedenle ¢alisilan 6rneklem grubu sayisinin yeterli oldugu
kanaatine varilmistir (Brysbaert, 2019).

Uygulanan testte yer alan coktan seg¢meli ilk 15 soru, her bir dogru yanit 5 puan olacak sekilde
degerlendirilmistir. Testin sonundaki acik uclu 5 soru ise, Candan Tosun (2022) tarafindan gelistirilen ve Tablo
1’de sunulan "Biitiinclil Dereceli Puanlama Anahtar1" esas alinarak dereceli puanlama yontemiyle
degerlendirilmistir.

Tablo 1
Biitiinciil Dereceli Puanlama Anahtari
Puan  Olgiit
5 Konuyu tiimiiyle anladigini gosterdi. Konuyu farkli 6rneklerle agikladi. Olaylar ve 6rnekler arasinda
farkli baglantilar kurdu. Konu ile geligkili agiklamalar yapilmadi
4 Konuyu anladigin1 gosterdi. Ornekler yeterliydi. Olaylar1 kendi ciimleleriyle agiklad.
3 Konuyu anladigin1 gosterdi. Ornekler mantikli gerekcelerle desteklenmis ama yeterli degildi.
5 Konunun birazin1 anladigini gosterdi. Orneklere yer verildi. Celiskili agiklamalara yer verildi.

Konunun birazimni anladigini gosterdi. Agiklama ve ornekler yeterli degildi. Celiskili agiklamalara yer
verildi.

Analizler i¢in dncelikle deney ve kontrol grubunda yer alan dgrencilerin akademik basari testine iligkin 6n test
puanlarinin normallik dagilimi analiz edilmistir. Arastirma gruplarinda yer alan dgrencilerin sayisinin 35’ten
az olmasi nedeniyle normallik dagiliminda Shapiro-Wilk testi (Shapiro ve Wilk, 1965) sonuglarina bakilmustir.
Deney ve kontrol gruplarimin 6n test ve son test sonuglarina iligkin normallik dagilim sonuglar1 Tablo 2’te yer
almaktadir.
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Tablo 2
Arastirma Grubunun Akademik Basarilar: On test ve Son Test Verilerine Iliskin Normallik Testi Sonuclart
ékademik Basar1 Testi ~ Gruplar N p
On test Deney 20 .980
Kontrol 21 961
Son test Deney 20 .878
Kontrol 21 187
Kalicilik test Deney 20 151
Kontrol 21 462
*p>.05

Tablo 2’te yer alan akademik basar1 testinden elde edilen 6n test ve son test verilerinin p degerleri 0.05 den
biiyiik oldugu i¢in normal dagilima sahip oldugu tespit edilmistir. Aragtirmanin bulgularina ulasilmasinda ise
parametrik testlerden Bagimli ve Bagimsiz T-testi ve Tek yonlii ANOVA testi analizleri uygulanmustir.

Etik Bildirim

Yapilan bu ¢aligmada “Yiiksekogretim Kurumlar1 Bilimsel Aragtirma ve Yayin Etigi Yonergesi” kapsaminda
uyulmasi belirtilen tiim kurallara uyulmustur. Yo6nergenin ikinci boliimii olan “Bilimsel Arastirma ve Yayin
Etigine Aykirt Eylemler” bashg: altinda belirtilen eylemlerden hicbiri ger¢eklestirilmemistir. Bu arastirma
Necmettin Erbakan Universitesi Sosyal ve Beseri Bilimler Etik Kurulu'nun 09.04.2025 tarih ve 2025/254 sayili

karar1 ile Etik Kurul Onay1 alinarak gergeklestirilmistir (Toplanti sayisi :07). Ayrica aragtirmanin yuriitildigi
Konya il Milli Egitim Miidiirliigii’nden gerekli izin alinmistir (Basvuru No: MEB.TT.2025.023947).

Arastirma siirecinde katilimcilara galigmanin amaci, kapsami, uygulanma siireci ve elde edilen verilerin
kullanimina iliskin gerekli bilgilendirmeler yapilmistir. Katilimin tamamen goniilliilik esasina dayandigi
katilimcilara acgiklanmig ve aragtirmaya katilim konusunda herhangi bir zorlayict unsur kullanilmamustir.
Aragtirmanin 5. smif 6grencileriyle yiiriitiilmesi nedeniyle, 6grencilerin arastirmaya katilimi Oncesinde
velilerinden gerekli veli onami alinmis; ayrica 6grencilerin aragtirmaya goniillii olarak katilmalar ve arastirma
siirecine iligkin 6grenci onaylar1 saglanmistir. Katilimcilara, istedikleri zaman herhangi bir gerekce
gostermeksizin arastirmadan ¢ekilebilecekleri belirtilmistir. Arastirma kapsaminda elde edilen kisisel verilerin
gizliliginin korunmasina 6zen gosterilmis; veriler yalnizca arastirmanin amaci dogrultusunda kullanilmas,
iiclincii kisilerle paylasilmamis ve katilimcilarin kimliklerinin belirlenmesine olanak saglayacak bilgiler
raporlama silirecinde kullanilmamistir. Arastirma siirecinde kisisel verilerin gizliligi ve giivenliginin
saglanmasina yonelik gerekli 6nlemler alinmistir.

Bulgular

Aragtirmada bulgularin elde edilebilmesi igin Oncelikle yapilacak istatistiksel islemlere karar verilmesi
saglanmistir. Bu baglamda verilerin normal dagilim gosterilip gosterilmedigi test edilmistir. Analizler
sonucunda ulagilan bulgular arastirma problemlerinde yer alan sira ile sunulmustur.

Deney ve Kontrol Grubu Ogrencilerin Akademik Basarilar1 On Test Puanlarina iliskin Bulgular

Puanlar normal dagilima sahip oldugu i¢in bagimsiz t-testi analizi uygulanmistir. Analiz sonuglar1 ise Tablo
3’te yer almaktadir.

Tablo 3
Deney ve Kontrol Grubu Ogrencilerin Akademik Basarilart On Test Bagimsiz T-testi Sonuglart

Test Gruplar N X SS sd t p )
On Test Deney 20 41.25 13.59 33 _1.44 836 )
Kontrol 21 41.90 14.95
*p>.05
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Tablo 3 incelendiginde deney ve kontrol grubu puanlari ortalamalar: birbirine oldukca yakin diizeyde oldugu
goriilmektedir (Xgeney=41.25; Xkontro=41.90). Yapilan analiz sonucunda gruplarin én test puanlari arasinda
istatistiksel olarak da anlamli bir fark tespit edilmemistir t (38) =-1.44; p > .05. Bundan dolay1 uygulamalara
baglanilmadan 6nce gruplarin akademik bagari diizeyleri esit kabul edilmistir.

Deney ve Kontrol Grubu Ogrencilerin Akademik Basarilar1 Son Test Puanlarina iliskin Bulgular

Puanlar normal dagilima sahip oldugu i¢in bagimsiz t-testi analizi uygulanmistir. Analiz sonuclar1 ise Tablo
4’te yer almaktadir.

Tablo 4
Deney ve Kontrol Grubu Ogrencilerin Akademik Basarilar: Son Test Bagimsiz T-testi Sonuclart
Anlamlt
Test Gruplar N X SS sd t p fark (1)
Son Test Deney 20 62.25 1332 5 4.78 p<.05 .60
Kontrol 21 44.62 10.10
*p<.05

Tablo 4 incelendiginde uygulamalar sonrasinda deney ve kontrol grubu puanlari ortalamalarinin arasinda
belirgin bir fark oldugu goriilmektedir (Xaeney=62.25; Xkontro=44.62). Yapilan analiz sonucunda gruplarin son
test puanlar1 arasinda istatistiksel olarak da anlamli bir fark tespit edilmistir t (39) = 4.78; p < .05. Anlaml
farkin etki bliylikliigii degeri hesaplandiginda Eta kare (n?) = .60 seklinde tespit edilmis olup, bu deger Green
ve Salkind’e (2014) gore ‘biyiik etki’ diizeyine denk gelmektedir. Bundan dolay1 farklilastirilmig 6gretim
planina gore etkinliklerin uygulanmasi deney grubu lehine anlamli bir fark ortaya ¢ikarmistir.

Deney Grubunda Uygulamalar icin Olusturulan Gruplarin On Test Puanlarina iliskin Bulgular

Deney grubunda farklilagtirilmis 6gretimin uygulamalar i¢in katli 6gretim teknigi kullanilmis olup bu
kapsamda 6grenciler {i¢ gruba ayrilmistir. Bu gruplarda yer alan 6grencilerin akademik basarilari arasinda
anlaml bir fark olup olmadigina dair gruplar arasi ilisikleri 6lgmek adina ANOVA testi uygulanmustir. Ulagilan
bulgular ise Tablo 5’te yer almaktadir.

Tablo 5

Deney Grubunda Uygulamalar Icin Olusturulan Gruplarin Akademik Basarilari On Test Puanlarina Iliskin
ANOVA Testi Sonuglart

Varyansin Kareler Kareler Anlaml
Kaynagi Toplamu sd Ortalamasi F p fark (n?’
Gruplar arasi 480.37 2 240.18 1.34 286 -
Gruplar ii 3029.37 17 178.19
Toplam 3509.75 19

*p>.05

Tablo 5 incelendiginde deney grubunda ii¢ diizeye ayrilan Ogrencilerin On test ortalama puanlari arasinda
anlamli bir iligki tespit edilememistir. Dolaysiyla uygulamalar 6ncesinde olusturulan bu li¢ farkli diizeye sahip
ogrencilerin akademik basarilari arasinda anlamli bir fark bulunmamaktadir F(2, 17) = 1.34; p > .05.

Deney Grubunda Uygulamalar i¢in Olusturulan Gruplarin Son Test Puanlarina iliskin Bulgular
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Deney grubunda farklilagtirilmis 6gretimin uygulamalar1 sonrasinda kendi i¢inde yer ii¢ farkli grubun son test
uygulamalarina iliskin ortalama puanlar1 arasinda anlamli bir fark olup olmadigina iliskin yapilan ANOVA
testi sonuglar1 Tablo 6’da yer almaktadir.

Tablo 6

Deney Grubunda Uygulamalar I¢in Olusturulan Gruplarin Akademik Basarilar: Son Test Puanlarina Iliskin
ANOVA Testi Sonuclart

Varyansin Kareler Kareler Anlamli
Kaynagi Toplami sd Ortalamasi F p fark (n’
Gruplar aras 864.37 2 432.18 2.92 081 -
Gruplar igi 2509.37 17 147.61
Toplam 3373.75 19

*p>.05

Tablo 6 incelendiginde deney grubunda ii¢ diizeye ayrilan 6grencilerin son test ortalama puanlar1 arasinda
anlaml bir iligki tespit edilememistir. Nitekim uygulamalar sonrasinda da olusturulan bu ii¢ farkl diizeye sahip
Ogrencilerin akademik basarilar1 arasinda anlamli bir fark bulunmamaktadir F(2, 17) = 2.92; p > .05.

Deney ve Kontrol Grubu Ogrencilerin Kahcilik Puanlarina iliskin Bulgular
Deney ve kontrol gruplarmin kalicilik testi sonug¢larinin analizleri Tablo 7°de yer almaktadir.

Tablo 7
Deney ve Kontrol Grubu Ogrencilerin Akademik Basarilart Kalicilik Test Bagimsiz T-testi Sonuglar

Anlaml
Test Gruplar N X SS sd t p fark (1)
Kalicilk Test 0y 20 63.75 1.1 59 4.40 p<.05 .57
Kontrol 21 46.43 14.59
*p<.05

Kalicilik testi sonuglarina iliskin Tablo 7 incelendiginde uygulamalar sonrasinda deney ve kontrol grubu
puanlari ortalamalarinin arasinda belirgin bir fark oldugu goriilmektedir (Xdeney=63.75; Xkonro=46.43).
Yapilan analiz sonucunda gruplarin kalicilik test puanlar arasinda istatistiksel olarak da anlamli bir fark tespit
edilmistir t (39) = 4.40; p < .05. Anlamli farkin etki biiyiikliigii degeri hesaplandiginda Eta kare (n?) = .57
seklinde tespit edilmis olup, bu deger Green ve Salkind’e (2014) gore ‘biiyiik etki’ diizeyine denk gelmektedir.
Bundan dolay1 farklilastirilmig 6gretim planina gore etkinliklerin uygulanmasi ile 6grenilen bilgilerin kalici
olmasi yoniinden deney grubu lehine anlamli bir fark ortaya ¢ikarmustir.

Deney Grubu Ogrencilerinin Son Test ve Kahcilik Puanlarina Yénelik Bulgular

Deney grubunun son testi ile kalicilik puanlar1 arasinda anlamli bir iligkinin bulunup bulunmadigina dair
yapilan bagimli T-testi sonuglar1 Tablo 8’de yer almaktadir.

Tablo 8
Deney Grubu Ogrencilerin Akademik Basarilar Son Test ve Kaliciluk Testi Bagimli T-testi Sonuglart

Anlaml
Grup Test N X SS sd t p fark ()
Deney Son test 20 62.25 1332 a4 P
Kaletlik 63.25 10.11
test1

*p>.05

1743



S. Kara Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi 2026 Cilt 27, Sayt 3

Deney grubunun son test ve kalicilik puan ortalamalarinin degerlendirilmesi tizerine ulagilan analiz sonuglarina
gOre ortalamalari arasinda belirgin bir farka rastlanmamistir (Xsontes=62.25; Xkanenx=03.25). Ulasilan ortalama
farklar, istatistiksel olarak da anlamli bulunmamustir t (19) =-.84; p > .05.

Kontrol Grubu Ogrencilerin Son Test ve Kahcihk Puanlarina Yonelik Bulgular

Kontrol grubunun son testi ile kalicilik puanlart arasinda anlamli bir iliskinin bulunup bulunmadigina dair
yapilan bagimli T-testi sonuglar1 Tablo 9°da almaktadir.

Tablo 9

Kontrol Grubu Ogrencilerin Akademik Basarilar: Son Test ve Kalicilik Testi Bagimli T-testi Sonug¢lar

Anlaml
Grup Test N X SS sd t p fark (n?)
Kontrol Sontest 21 44.62 10.10 20 69 497 )
Kalietlik ) 46.43 14.59
testi
*p>.05

Kontrol grubunun son test ve kalicilik puan ortalamalarinin degerlendirilmesi tzerine ulagilan analiz
sonuclarina gore ortalamalarinin arasinda belirgin bir farka rastlanmamistir (Xsontes=44.62; Xkatcuk=46.43).
Ulasilan ortalama farklar, istatistiksel olarak da anlamli bulunmamistir t (20) =-.69; p > .05.

Deney Grubunda Uygulamalar icin Olusturulan Gruplarin Kahcihk Test Puanlarina iliskin Bulgular

Deney grubunda farklilastirilmis 6gretimin uygulamalari sonrasinda kendi i¢inde yer ii¢ farkli grubun kalicilik
testi ortalama puanlar1 arasinda anlamli bir fark olup olmadigna iligskin yapilan ANOVA testi sonuglar1 Tablo
10°da sunulmustur.

Tablo 10

Deney Grubunda Uygulamalar Icin Olusturulan Gruplarin Akademik Basarilar: Kalicilik Test Puanlarina
1liskin ANOVA Testi Sonuclart

Varyansin Kareler Kareler Anlaml
Kaynagi Toplamu sd Ortalamasi F p fark (n?’
Gruplar arasi 406.19 2 203.09 242 120 -
Gruplar igi 1338.54 16 83.65
Toplam 1744.73 18

*p>.05

Tablo 10 incelendiginde deney grubunda ii¢ diizeye ayrilan &grencilerin kalicilik test ortalama puanlar
arasinda anlamli bir iligki tespit edilememistir F(2, 16) = 2.42; p > .05.

Sonug ve Tartisma

Bu c¢aligmanin temel amaci, farklilagtirllmis 6gretim yaklagimimin 5. sinif 6grencilerinin 1s1 ve sicaklik
konusundaki akademik basarilar1 ve bilgi kaliciligi iizerindeki etkisini incelemektir. Bu baglamda, 6grenci
merkezli yaklagimlarla hazirlanan ders igeriklerinin 6grencilerin fen basarisi lizerindeki etkisi incelenmis ve
ayrica O6grencilerin farklilastirilmis 6gretim yaklasimimin bilgi kaliciligr tizerindeki etkisi degerlendirilmistir.

Elde edilen bulgular genel olarak gostermektedir ki, farklilagtirilmis Ogretim planina gore etkinliklerin
uygulanan deney grubu ile mevcut miifredat igerigine gore yiiriitiilen kontrol grubundaki derslerin neticesinde
deney grubu lehine istatistiksel olarak anlamli sonuglar elde edilmistir. Diger taraftan farklilagtirilmig 6gretim
yaklagimini uygulayabilmek igin deney grubu kendi igerisinde 6grencilerin var olan bilgi diizeylerine gore ii¢
farkl diizeye ayrilmistir ve ii¢ farkli diizeydeki 6grencilerin akademik basar1 ortalamalar1 arasinda baglangic
ve sonu¢ durumlarina gore anlamlhi bir fark olusmamistir. Deney grubunda yer alan her ii¢ diizeydeki
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Ogrencilerin akademik basarilar1 artarken bu artigin neticesinde aralarinda bulunan fark istatistiksel olarak
anlamli bulunmamastir.

Alt problemlere gore sirasiyla yapilan analizler neticesinde uygulama oncesinde deney ve kontrol grubunun
1s1 ve sicaklik konusuna iliskin akademik basarilart arasinda anlamli bir fark bulunmazken uygulamalar
sonrasinda deney grubu lehine anlamli bir farka ulasilmasi farklilagtirilmig 6gretimin etkili oldugunu
gostermektedir. ilgili literatiiriin incelenmesi sonucunda farklilastirilmis Ogretim ile yapilan deneysel
caligmalarin, mevcut ¢aligmanin sonuglarina paralel olarak 6grencilerin bagarilarini olumlu yonde destekledigi
sonuclarina ulagilmaktadir (Prast vd., 2018; Richards ve Omdal, 2007; Springer vd., 2007; Stager, 2007,
Yaprakgiil, 2019).

Fen bilimleri dersi, 6grencilerin anlamakta en ¢ok zorlandig1 dersler arasinda yer almaktadir. Bu zorluklarin
baslica nedeni, fen konularinin genellikle soyut kavramlar icermesi (Gilbert, 2004) ve buna bagl olarak
Ogrencilerin yanlis 6n bilgiler gelistirmesi ya da kavram yanilgilarina sahip olmasidir (Yavuz ve Akga, 2020).
Bu soyut konulardan biri olan '1s1 ve sicaklik', farkli yas gruplarindaki 6grencilerle yapilan arastirmalarda,
kavram yanilgilarinin sik¢a gézlendigi bir konu olarak literatiirde yer almaktadir. (Schénborn vd., 2014). Bu
baglamda degerlendirildiginde, farklilastirilmis 6gretim uygulamalarimin standart 6gretim ydntemlerine
kiyasla 6grencilerin derin 6grenme ve kavramsal anlamalarina daha fazla katki sagladigin tespit edilmistir
(Abaza, 2023; Kaplan, 2016). Farklilagtirilmis 6gretimin akademik basari iizerindeki etkisini inceleyen
deneysel arastirmalara yonelik yapilan bir meta-analiz ¢aligmasinda ise bu yontemin 6grencilerin basarilari
iizerinde olumlu etkileri oldugunu saptanmistir (Arslanhan ve Sozer, 2020). Mevcut arastirma bulgular ile
onceki arastirmalarla tutarlilik arz etmekte olup, farklilastirilmis 6gretimin 6grencilerin 6grenme siireclerine
aktif katilmimm tegvik ederek ve bireysel Ogrenme ihtiyaglarina yanit vererek biligsel kazamimlari
giiclendirdigini desteklemektedir (Dag ve Kutlu Abu, 2022). Benzer sekilde, literatiirdeki ¢esitli calismalar da
farklilastirilmis 6gretimin 6grencilerin akademik basarilari, bilgiyi kaliciliklari, motivasyonlari ve derse olan
ilgileri tizerinde olumlu etkiler yarattigin1 vurgulamaktadir (Culhaoglu vd., 2023).

Farklilagtirilmig 6gretim yaklagimi uygulanan deney grubunda farklilagtirilmig 6gretim yaklagimi geregi olarak
bu gruptaki 6grenciler ii¢ diizeye ayrilmistir. Farklilastirilmis 6gretim yaklasiminin amaglarindan biri de farkl
ogrenme seviyelerindeki dgrencileri miimkiin olabildigince dgrenme potansiyellerini en iist diizeye gikararak
denk hale getirmeye ¢aligmaktir (Gregory ve Chapman, 2020; Santangelo ve Tomlinson, 2012; Tomlinson,
2001). Yani diger bir ifade ile alt 6grenme diizeylerine sahip 6grencileri zorluk diizeyleri giderek basitten
karmasiga dogru ilerleyen farklilagtirilmis etkinliklerin uygulanmasi ve her 6grencinin bireysel 6grenme hizina
gore etkinlikleri tamamlama siireleri icin esnek zamanlanma planlar1 ile {ist diizey 6grenmelere sahip
olabilmesini (Tomlinson vd., 2008), ya da siiftaki tiim dgrencilerin 6gretim siirecine katilabilmesi icin her
ogrencinin bireysel ihtiyaclarina gore 6grenme ve 6gretimin uyarlanarak (Gregory ve Chapman, 2007/2020)
farkli sekillerde katilim saglamasini hedeflemektedir. Bu baglamda degerlendirildiginde, mevcut ¢aligmanin
bulgulari, deney grubunda bulunan farkli diizeydeki 6grencilerin basarilarinda genel bir artis oldugunu, ancak
diizeyler arasi ortalama puanlari arasinda 6n test, son test ve kalicilik testlerinde istatistiksel olarak anlamli bir
fark olusmadigini ortaya koymustur. Deney grubunda farkli diizeyler arasinda son test ve kalicilik testlerinde
anlamli bir farkin ortaya ¢ikmamasi, farklilagtirilmis 6gretimin 6grencileri benzer bir bagari diizeyine tasima
hedefi dogrultusunda olumlu bir bulgu olarak degerlendirilmistir. Bununla birlikte, bu sonucun olas1 bir tavan
etkisinden ya da kullanilan akademik basar1 testinin {ist diizey biligsel becerileri ayirt etme giicliniin sinirh
olmasindan kaynaklanmis olabilecegi de goz ardi edilmemelidir. Ozellikle 6grencilerin son testte yiiksek
puanlara yaklagmasi durumunda, diizeyler arasi farklarin istatistiksel olarak ortaya ¢ikmasi giiclesebilmektedir.
Bu nedenle, elde edilen sonuglar farklilagtirllmis 6gretimin etkisine isaret etmekle birlikte, gelecekteki
caligmalarda iist diizey diislinme becerilerini daha ayrintili 6l¢ebilen ve ayirt ediciligi yiiksek 6lgme araglarinin
kullanilmas1 6nerilmektedir.

Calismada, deney grubunda farklilagtirilmis 6gretim yaklasimlarindan kathi 6gretim ve istasyon teknigi
kullanilmistir. Demir ve Giirol’un (2017) ¢alismalarinda da benzer yontemlerin uygulanmasi sonucunda,
Ogrencilerin akademik basarilarinda olumlu etkilerin oldugu tespit edilmistir. Bu durum, farklilastirilmig
ogretimin temel hedefi goz oniinde bulunduruldugunda olumlu bir gelisme olarak degerlendirilebilir. Zira
farklilastirilmis 6gretim, siniftaki tiim 6grencilerin 6grenme siirecine etkin katilimini saglamay1 ve bireysel
farkliliklarina ragmen 6grencileri belirli bir bilgi diizeyine ulastirmay1 amaglamaktadir. Dolayisiyla, deney
grubunda yer alan farkli diizeyler arasinda anlamli bir farkin gézlenmemesi, 6grencilerin benzer bir basari
diizeyine ulasabildigini gostermesi bakimindan anlamli kabul edilebilir. Nitekim, 6grenme stili temelli
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farklilagtinlmig  6gretim etkinliklerinin, &grencilerin aktif katilmim saglayarak, smmif yoOnetimini
kolaylastirarak ve bireysel farkliliklar1 ve 6grenme hizlarimi karsilayarak eglenceli ve iyi hazirlanmig bir
O6grenme ortami sundugu belirlenmistir (Tas ve Minaz, 2024). Bu baglamda, farklilagtirilmig 6gretimin ¢esitli
derslerde uygulanabilirligi ve akademik basariya, 6grenmenin kaliciligina, motivasyona, derse karsi tutuma,
Ogrenci Ozyeterliklerinin belirlenmesine ve iist diizey diisiinme becerilerinin gelisimine olan etkilerini
inceleyen nicel ve nitel ¢alismalar alanyazinda genis yer bulmaktadir (Kog ve Sensoy, 2025). Ote yandan,
Tiirkiye’de gilincellenen 6gretim programlariyla birlikte uygulamaya konulan “Tiirkiye Yiizyili Maarif Modeli
(TYMM)”, bireysel farkliliklar1 dikkate alan ve kapsayici bir sinif toplulugunu esas alan farklilastirilmisg
Ogretim modelini benimsemektedir. Bu model, rekabetci ve ayristirici yaklagimlardan kaginan, 6grenci
merkezli ve esnek 6grenme yollarini destekleyen bir egitim anlayisini benimser. TYMM, yalnizca akademik
basariya degil, ayn1 zamanda 6grencilerin beceri, deger ve ilgi alanlarina da odaklanan biitiinciil bir yaklagim
sunmaktadir. Mevcut ¢alismanin bulgulari, TYMM nin 6ngoérdiigii bireysellestirilmis 6grenme yaklasiminin
uygulamadaki yansimalarini gdstermesi acisindan Onemlidir. Bu baglamda, TYMM’nin hedefledigi
kazanimlarin bu calismada gerceklestirildigi sdylenebilir.

Mevcut ¢alismada kalicilik testi puan ortalamalar karsilagtirildiginda deney grubu lehine istatistiksel olarak
anlamli bir fark tespit edilmistir. Bu bulgu, farklilagtirilmis 6gretim yaklagiminin uzun vadeli 6grenme ve
bilginin kalic1ilig1 agisindan etkili oldugunu gostermektedir. Ote yandan hem deney hem de kontrol gruplarinin
son test ile kalicilik testi puan ortalamalar1 arasinda anlamli bir farkin bulunmamasi, her iki grupta da 6grenilen
bilgilerin zamanla biiyiik 6l¢lide korunabildigini gostermektedir. Bu durum, ozellikle farklilagtirilmig
Ogretimin 6grencilerin 6grenilen bilgileri zihinsel olarak yapilandirmalarini ve igsellestirmelerini destekledigi
yoniindeki literatiirle de ortiismektedir (Subban, 2006; Tomlinson, 2014).

Farklilagtirilmig Ogretim uygulamalarinin 6gretmen ya da Ogrenciler tarafindan olumlu yanlarindan
bahsediliyor olsa da uygulamalar esnasinda miifredat bilgilerini yetistirebilme ya da 6grenci ihtiyaclari tespit
edebilmede, ilgi alanlarina yonelebilme konularinda zorluk yasadiklar belirtilmektedir (Gaitas ve Martins,
2017; Ginja ve Chen, 2020; Nayman ve Altun, 2022; Smets ve Struyven, 2020). Diger taraftan 2024 yilinda
Tiirkiye’de yenilenen 6gretim programlariyla birlikte TYMM ile farklilastirilmis 6gretimin temel alinmasi ve
bu dgretim yaklagiminin etkin bir sekilde kullanilmasina yonelik EBA platformuna ders planlari gibi yardimci
kaynaklarin yiiklenmesi biiyiik bir avantaj olusturmaktadir. Hi¢ degilse 6gretmenler miifredatta yer alan her
konu i¢in farklilastirilmig yaklasimi uygulayamasalar bile 6grencilerin ¢cok zorlandiklari, ¢esitli nedenlerle
O0grenme kayiplarinin daha fazla yagandigi konularda uygulanmasinda tercih edilebilir. Nitekim EBA’da her
sinif diizeyinde (3-8) ve her bir doneme iligkin bir tane fen bilimleri konusunda hazirlanmig farklilastirilmig
ders planlart yer almaktadir (https://giris.eba.gov.tt/EBA_GIRIS/giris.jsp). Eller ve digerlerinin yapmis
olduklar1 bir calismada Ogretmenlerin, Ogretimin farklilastirilmasindaki en biiylik engelin 6grencilerin
degerlendirilmesi ve sonrasinda kendilerine uygun siireglere dahil edilmesinde yeterli zamanlarin
bulunmamasi seklinde ifade ettikleri tespit edilmistir (Eller vd., 2019). EBA’da yer alan bu planda baslangigta
Ogrencilerin 6n bilgilerin degerlendirilmesi iizerine bir degerlendirme aracinin da mevcut olmasi, mevcut
aragtirmada farklilagtirilmig 6gretim yaklagimini uygulamada kolaylik sagladigi sdylenebilir.

Ozetle, mevcut calisma ve literatiirdeki ¢alismalarin 1s13inda, farklilastirilmis 6gretim yaklasiminin egitim
ortamlarina entegrasyonunun, Ogrencilerin ¢ok yonlii gelisimine katkida bulunan siirdiiriilebilir 6grenme
deneyimleri yaratmada kritik bir rol oynadig1 sonucuna varilmustir.

Ulkemizin farkl bolgelerinde, cesitli simif diizeylerinde kiiresellesmenin etkisiyle ¢ok kiiltiirlii ve ¢cok uluslu
ogrenci profilleri giderek artmaktadir. Bu durum, o6zellikle kiiltiirel farkliliklarin simif igindeki bireysel
farkliliklar1 daha belirgin hale getirmesine yol agmaktadir. Bu baglamda, farklilastirilmis 6gretim
uygulamalarinin kiiltiirel ¢esitliligi gdzeterek zenginlestirilmesi ve farkli egitim baglamlarinda nasil iglediginin
aragtirilmasi, uygulamanin farkli 6grenci profillerinde ve kiiltiirel yapilarda ne 6lgiide etkili oldugunu
karsilagtirmal1 olarak ortaya konulmasi ile daha genellenebilir sonuglar elde edilmesi saglanabilir.

Arastirmanin yiiriitildigii okulun yapis1 geregi tamami erkek Ogrencilerden olusmasi nedeniyle, ¢aligma
grubunda yalnizca erkek Ogrenciler yer almistir. Bu durum arastirmacinin bilingli bir tercihi olmayip,
aragtirmanin gerceklestirildigi okulun mevcut yapisindan kaynaklanmaktadir. Dolayistyla elde edilen bulgular,
cinsiyet degiskeni acgisindan genellenebilirlik sinirliligi tagimaktadir. Gelecek arastirmalarda, kiz ve erkek
ogrencilerin birlikte yer aldig1 6rneklemlerle ¢alisilmasi, farklilagtirilmig 6gretimin akademik basari ve bilgi
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kalicilig1 {izerindeki etkilerinin cinsiyet degiskeni baglaminda daha kapsamli bicimde incelenmesine katki
saglayacaktir.

Teknolojinin bas dondiiriicii bir hizla gelistigi giiniimiizde, gelecekteki arastirmalar farklilagtirilmig 6gretim
yaklasimimi destekleyen dijital ve yapay zeka tabanl etkinlik uygulamalarinin gelistirilmesine veya mevcut
uygulamalarin etkililiginin degerlendirilmesine odaklanabilir. Bu tiir ¢aligmalar, teknoloji ile Ogretim
arasindaki entegrasyonu giiclendirerek 6grenme siireglerini daha bireysellestirilmis ve etkili hale getirebilir.
Nitekim fen bilgisi 0gretmenleriyle yapilan bir ¢alismada, bilgi teknolojilerini kullanarak &gretimlerini
gelistirmek istedikleri konular soruldugunda, eksik olduklarini diislindiikleri fizik konular arasinda “is1 ve
sicaklik” konusunu da yer almaktadir (Polat vd., 2017).

Yazar katkilar : Yazar ¢alismaya %100 oraninda katkida bulunmustur.
Etik Kurul Bilgisi : Bu aragtirma Necmettin Erbakan Universitesi Sosyal ve Beseri Bilimler Etik Kurulu'nun
09.04.2025 tarih ve 2025/254 sayili karari ile Etik Kurul Onay1 alinarak gerceklestirilmistir (Toplanti sayist :07).
Cikar Catigmasi : Herhangi bir ¢ikar ¢atigmasi bulunmamaktadir.
Veri Erisilebilirligi  : Bu ¢aligma sirasinda iiretilen veya analiz edilen veriler talep ilizerine yazarlardan temin
edilebilir.
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The purpose of this study was to investigate the effect of the differentiated instruction
approach on fifth-grade students’ academic achievement and retention of learning in the
topic of heat and temperature. The study was conducted during the spring semester of the
2024-2025 academic year in a large city located in the central region of Tiirkiye. A quasi-
experimental design was employed using quantitative research methods. The sample
consisted of a total of 41 fifth-grade students selected through convenience sampling. In the
experimental group, differentiated instruction activities based on tiered instruction and
station methods were implemented in accordance with the instructional plan provided on the
Education Informatics Network (EIN). In contrast, the control group received instruction
based on the existing curriculum. The findings indicated that there was no statistically
significant difference between the experimental and control groups in terms of academic
achievement prior to the intervention. However, statistically significant differences in favor
of'the experimental group were found in both the post-test and retention test results following
the intervention. In addition, no statistically significant differences were observed among
the three levels formed within the experimental group as part of the tiered instruction.
Overall, the results demonstrate that differentiated instruction is effective in enhancing
students’ academic achievement and retention of learning. Accordingly, several
recommendations are proposed, including the implementation of digital and artificial
intelligence—based activities that support differentiated instruction, emphasizing the
importance of differentiated instruction by incorporating it into the Maarif Model
curriculum, and conducting further studies to integrate this approach into teacher education
programs.
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Introduction

Today’s schools are expected to prepare students not only for the present but also for the future. In this context,
it is of great importance for curricula to provide opportunities for developing 21st-century skills. Among the
objectives of education systems in the context of 21st-century skills is the ability to maximize the potential of
all individuals by accounting for individual differences. Particularly within the framework of the Tiirkiye
Century Maarif Model (TCMM) and its updated curricula, a differentiated instruction approach has been
adopted—one that moves away from competitive and segregating mindsets, respects individual differences,
and supports the classroom as a learning community (MoNE, 2024). Individual differences are not limited to
physical characteristics but are also influenced by social, cognitive, societal, and cultural contexts (Kuzgun
and Deryakulu, 2014). Indeed, these contexts influence individuals’ perspectives on situations, their analytical
processes, their ways of perceiving and thinking, as well as their learning pace and capacity (Karadag Yilmaz,

2021).
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The TCMM offers an educational framework that takes individual differences into account and supports
student-centered and flexible learning approaches. The TCMM incorporates numerous components directly
linked to differentiated instruction. For example, TCMM includes various components that support
differentiated instruction. These components encompass student-centered education tailored to each student's
individual developmental needs and a flexible, inclusive instructional approach that acknowledges students
have different learning styles. Additionally, a holistic approach aimed at developing not only students’
academic achievements but also their skills, values, and interests, along with a multifaceted assessment
approach that allows students to express their knowledge in various ways, are among the key elements of this
model (MoNE, 2024).

Differentiated instruction is defined as an instructional approach that focuses on the flexible, deliberate, and
systematic adaptation of content, instructional processes, learning products, and assessment methods to address
students’ individual learning needs (Tomlinson, 2014).

The theoretical foundations of differentiated instruction include the constructivist approach (Batdi, 2023),
Vygotsky’s zone of proximal development (Gregory and Chapman, 2007), the theory of multiple intelligences
(Gardner, 1999), brain-based learning (Sousa, 2017), thinking styles and learning styles (Gregory and
Chapman, 2007; Kolb, 1984), and collaborative learning (Kavut, 2024). A review of the literature reveals that
two fundamental dimensions of differentiated instruction stand out. The first is the pedagogical dimension,
which requires teachers to use various methods and techniques by focusing on students’ individual learning
needs (Smets and Struyven, 2018; Coubergs et al., 2013; Tomlinson, 2014), the second is the structural
dimension, which encompasses instructional processes where students are placed in both homogeneous and
heterogeneous groups (Corno, 2008; Coubergs et al., 2013). In the context of differentiated instruction, the
students’ role is to actively construct knowledge in line with their own learning styles and experiences and to
take ownership of their learning. Teachers, rather than merely being transmitters of knowledge, are positioned
as learning companions who guide the learning process and encourage inquiry and discovery (Wan, 2016).
Therefore, it is considered important for teachers to develop a flexible curriculum that creates an engaging and
meaningful learning process by connecting with students’ everyday experiences (Brooks & Brooks, 1993). In
this context, various teaching methods and strategies are employed in the instructional process (Tomlinson &
Strickland, 2005). In line with these strategies, differentiated instruction can utilize numerous methods and
techniques such as tiered instruction, stations, learning centers, portfolios, learning contracts, entry points,
reading circles, RAFT, story-based learning, and numbered discussion (Avct & Yiiksel, 2018; Kavut, 2024).
In differentiated classrooms, teachers acknowledge that students have both commonalities and fundamental
differences that make them unique, internalize this reality, and plan the instructional process accordingly.

The adoption of a differentiated instruction approach aims to center on students’ individual differences by
providing a variety of teaching methods, learning environments, and experiences tailored to their interests,
needs, and abilities. While traditional teaching methods are typically designed and delivered with a focus on
the average student level, differentiated instruction is structured with a content, process, and product focus that
encompasses all students (Citil et al., 2024). Tomlinson (2014, p. 24) provides a comparative definition of the
traditional classroom environment versus the differentiated classroom environment, listing flexible use of time,
multi-option assignments, varied group work, and environments that encourage diverse perspectives as other
key components of differentiated instruction (Citil et al., 2024; Tomlinson, 2014). Thus, the goal is to
maximize students’ academic achievement and personal development by supporting their active participation
in the learning process (Anderson, 2007; Gregory & Chapman, 2007).

Bosker (2005) highlights two types of differentiated instruction. The first is referred to as “convergent
differentiation” and refers to instructional practices aimed at raising the learning levels of students who
demonstrate low academic performance in the classroom. The second is “divergent differentiation”; this
approach encompasses teaching strategies that aim to ensure every student learns in a manner suited to their
own potential by providing equal opportunities to all students in the classroom while allowing flexibility in
learning objectives, time, and the products produced (as cited in Chua et al., 2021). In this context, one of the
key considerations when preparing and implementing differentiated activities is identifying advanced students
and learners who are struggling, or distinguishing between students who possess prior learning on a given topic
and those who do not. To include every student in the learning process and enhance instructional success,
students are grouped into flexible cohorts (e.g., advanced, intermediate, struggling, groups with high learning
gaps, and groups with low learning gaps). For each level, activities with varying levels of complexity—from
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simple to complex—are designed and implemented to allow students to work at their own pace (Tomlinson,
2001; Tomlinson et al., 2008). For example, in a science class teaching living organisms, a teacher can adopt
a content-differentiation approach by allowing students to choose the type of organism they are interested in
and by providing diverse learning resources suited to different reading levels. Additionally, the teacher can
enable students to use different note-taking strategies based on their readiness levels. Such an approach ensures
that all students have access to core concepts, thereby making the learning process more inclusive and effective
(Citil et al., 2024).

One key research topic in science education is how differentiated instruction methods, which address students’
individual differences,affect learning processes compared with traditional teaching approaches. Especially in
fields such as science that require conceptual understanding and practical skills, there is a body of evidence
suggesting that differentiated instruction makes learning more meaningful and lasting (Subban, 2006). In this
context, the national literature includes studies on differentiated instruction in electricity (Aver et al., 2022),
“Let’s Get to Know Our Bodies” (Tiifekci & Hanger, 2019), mass and weight (Calgict & Duru, 2023),
chemistry and biology experiments (Akill et al., 2017), the world of living things (Demir, 2016), and force
and motion (Kaplan, 2016). These studies indicate that differentiated instruction not only enhances academic
achievement but also develops entrepreneurial skills, positively influences conceptual understanding, and
helps resolve conceptual misunderstandings. A review of the international literature reveals that studies
examining the impact of differentiated instruction on academic achievement (Richards & Omdal, 2007;
Springer et al., 2007; Stager, 2007) have found that students’ academic achievement increased by the end of
the process. In our country, the concept of differentiated instruction has become increasingly prominent
alongside updated curriculum programs, and its educational significance has been more clearly emphasized
during this process. When examining studies conducted in our country based on a differentiated approach
(Avcr et al., 2022; Calgict & Duru, 2023; Ozdemir & Yurtseven, 2023), it has similarly been found to have a
positive effect on the increase in academic achievement. Differentiated instruction enhances conceptual
understanding and, consequently, retention by offering strategies aligned with the brain’s methods of
processing and storing information. As Wolfe (2010) noted, the brain filters information through the
“meaning” and “relationship” filters; differentiation strengthens neural connections by providing challenges
appropriate to the student’s readiness level (zone of proximal development—ZPD) and facilitates the transfer
of information from short-term to long-term memory. In line with this, Sousa and Tomlinson (2018) emphasize
that conceptual understanding serves as an “anchor” for long-term storage during the information processing
process. In this context, differentiated instruction facilitates meaningful learning—rather than superficial
memorization—by supporting the student’s active participation and cognitive processes, thereby laying the
groundwork for the information to become enduring knowledge. According to the constructivist approach and
schema theory, the durability of learning depends on the meaningful integration of new information with the
student’s existing cognitive schemas. Differentiated instruction facilitates this integration by providing entry
points tailored to each student’s readiness level and prior knowledge, keeping the student within the Zone of
Proximal Development (ZPD); thus, the cognitive load is balanced, and deep conceptual understanding is
supported rather than superficial memorization (Vygotsky, 1978).

A bibliometric analysis of studies on differentiated instruction spanning the years 2000—2020 revealed that this
is a relatively new topic in educational research, with the number of related publications showing an upward
trend over the years (Sun & Xiao, 2024). A key finding of this study is that one of its primary focuses is
“science education and concept inventories.” Differentiated instruction plays a significant role in science
education by supporting conceptual instruction.

Purpose and Significance of the Study

The primary objective of this study is to examine the effect of a differentiated instruction approach on fifth-
grade students' academic achievement and knowledge retention in the topic of heat and temperature. It has
been argued that traditional teaching methods may not be sufficient, particularly when teaching abstract and
complex concepts such as heat and temperature, and that a differentiated instruction approach can therefore
deepen students’ understanding (Tomlinson, 2001). Topics related to heat and temperature in science classes
often lead to misconceptions and conceptual errors among students (Alwan, 2011; De Berg, 2008; Taslhdere
et al., 2012). Differentiated instruction can enable students to learn these concepts more effectively by
providing teaching strategies tailored to their individual needs (Tomlinson, 2014). This study aims to compare
the effects of lessons tailored to students’ learning styles on academic achievement and learning retention.
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This study aims to measure the impact of instructional approaches not only on short-term success but also on
students’ long-term learning processes. While the literature generally discusses the effects of differentiated
instruction on overall achievement, this study aims to fill a significant gap by addressing the retention of
knowledge about heat and temperature. In this context, the research questions are as follows:

Research Question:

Is there a significant difference in academic achievement and retention scores between fifth-grade students
taught using differentiated instruction on the topic of heat and temperature (experimental group) and those
who continued with the current curriculum (control group)?

Sub-questions:
1) Is there a significant difference in the pre-test scores of the experimental and control group students?
2) Is there a significant difference in the post-test scores of the experimental and control group students?

3) Is there a significant difference in the pre-test scores of the groups formed for the interventions in the
experimental group?

4) Is there a significant difference in the post-test scores of the groups formed for the interventions in the
experimental group?

5) Isthere asignificant difference between the academic achievement retention scores of the experimental
and control group students?

6) Is there a significant difference between the final test and retention scores of the experimental group
students?

7) s there a significant difference between the final test and retention scores for academic achievement
among control group students?

8) Is there a significant difference in retention test scores among the groups formed for the interventions
in the experimental group?

Method

The methodology followed in this study comprises the stages related to the research model and design: the
study group, data collection process, data collection instruments, and data analysis, all of which were
determined in line with the purpose of the research and the research problem. Throughout the research process,
particular attention was paid to ensuring that the data were collected and analyzed systematically and in
accordance with scientific criteria. Accordingly, information regarding the research model and design,
population and sample, data collection process and instruments, and data analysis is presented sequentially
below.

Design

This study was conducted during the spring semester of the 2024-2025 academic year with fifth-grade students
in a large city located in central Tiirkiye. Although the study included experimental and control groups, it used
a quasi-experimental design—a quantitative research method—because the groups were not randomly
assigned but were formed from existing classes. While the experimental group was taught using a differentiated
instruction approach, the control group was taught using the methods prescribed by the existing curriculum. In
the experimental group, materials, activities, and assessment methods appropriate to students’ learning styles
were provided during the instructional process (Tomlinson, 2001). Additionally, student achievement and
knowledge retention were measured using pre-tests, post-tests, and retention tests.

Population and Sample Group

The study population consists of all fifth-grade students at the school where the research was conducted; all
are male. The school where the research was conducted is a public school with an all-male student body by
design. Therefore, the study group consists solely of male students. This situation was not a deliberate choice
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by the researcher; rather, the study group's gender distribution reflects from the existing structure of the school
where the research was conducted.

The study sample consists of two Sth-grade classes selected from this population (totaling 44 students). Of the
students in the sample, 22 are in the experimental group and 22 are in the control group. The school where the
study was conducted has a total of five Sth-grade classes, one of which is a project class. The study included
two classes—one designated the experimental group and the other the control group—selected at random from
the four Sth-grade classes (excluding the project class), to which students had been assigned based on their
average entrance scores.

Data collection process

Both groups were administered a pre-test and, after the interventions, a post-test consisting of an academic
achievement test and a retention test. While the experimental group received instruction using a differentiated
teaching approach, the control group was taught using the methods and procedures prescribed by the current
curriculum. The interventions lasted 4 weeks.

Retention tests are defined as research tools administered two weeks or more after instruction and the pre-test,
aimed at measuring students’ retained knowledge (Nungester & Duchastel, 1982). According to Fraenkel et
al. (2019), in educational research, the time interval in the test-retest method used to measure the stability of
learning outcomes is determined as a period during which individuals are assumed to retain their characteristics
in a meaningful way; therefore, no specific standard duration is recommended, and it is emphasized that an
appropriate interval should be selected based on the research objective and the variable being measured. In this
context, the academic achievement test was administered again three weeks after the final test.

In the current study, a lesson intervention plan based on the “tiered instruction” and “station” methods—which
are grounded in a differentiated instruction approach—was implemented with the experimental group. These
lesson plans are published in the professional content section of the Education Information Network (EIN)
platform—coordinated by the Ministry of National Education and accessible only to teachers— with the aim
of providing systematic support to the teaching process. The tiered instruction plans based on differentiated
instruction, recently made available to teachers, were evaluated in this study. A lesson plan prepared using the
differentiated-instruction approach for the 5Sth-grade, 2nd-semester “Heat and Temperature” topic on the EIN
system was used.

The interventions in the experimental group can be summarized as follows: The lesson plan included in EIN
and used in this study was based on a differentiated instruction strategy that took into account students’ learning
losses and readiness levels. The plan’s fundamental principle is to ensure students’ active participation in the
learning process through content, processes, and products appropriate for their varying learning levels and to
support each student in achieving success at their own level. Accordingly, in-class activities were designed as
whole-class collaborative activities, group activities organized by level, and individual activities when
necessary. The lesson plan was designed to span seven class periods. During the lesson, students were divided
into levels A, B, and C (difficulty ranging from simple to complex) based on pre-assessment results; when
there were too many at a given level, students were organized into small groups within that level to carry out
the activities. The teacher’s role was conceptualized as providing guidance and support throughout the learning
process. The teacher observed the groups’ work, provided guidance where needed, offered feedback, and
helped students overcome the difficulties they encountered during the learning process. Thanks to this
structure, the teacher was able to manage the process flexibly while taking students’ individual learning needs
1nto account.

First, in accordance with the plan outlined on EIN, an assessment was administered to evaluate students’ prior
learning outcomes on the subject; the test results were analyzed, and students were assigned to three levels
based on these results. Flexible groups were formed, comprising students with significant, moderate, or
minimal gaps in prior learning outcomes. Subsequently, the aim was to address learning gaps in the prerequisite
learning outcomes for the relevant topic. Finally, connections between the topic and the current learning
outcomes were established. In this study, activities designed according to the multi-tiered instruction and
station methods were implemented. In the assessment conducted at the end of the process, students were
required to demonstrate their knowledge through various methods and performance-based tasks (Tomlinson,
2001; Gregory & Chapman, 2007/2020). For example, the procedure followed in Lesson 1, based on the steps
outlined in the plan, is as follows: Students who were divided into level groups based on the assessment tool
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were designated as Groups A, B, and C. Students in Group A had the lowest level of prior learning related to
the topic; therefore, an activity using Resfebe was implemented to complete fill-in-the-blank exercises on the
concepts of state changes. Students in Group B were found to possess intermediate-level knowledge, and they
were guided to identify the meanings of the symbols provided in the “Face of Change” activity using the
Resfebe activity. Students in Group C demonstrated advanced-level learning and they were guided in designing
their own Resfebe activities related to the concepts of state changes. To facilitate their learning progress on the
topic, students in Group A were instructed to follow, step by step, the activities first completed by Group B
students and then those completed by Group C students. In the following lesson, the station technique was
implemented. In this lesson, four homogeneous groups, comprising students from Levels A, B, and C, were
formed. The groups prepared products related to the topic of phase changes based on picture, poster, poem,
and story titles determined by the teacher; each group completed all tasks by rotating the cards clockwise at
five-minute intervals, after which the resulting products were evaluated by the class. Topics related to heat and
temperature were taught through activities appropriate to their levels (details are included in the plan available
on EIN, and the process was completed in accordance with that plan). A graphical summary of the procedures
carried out during the research process is presented in Figure 1.

Figure 1

Graphical summary of the research process
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In the control group, teaching was conducted in accordance with the Ministry of National Education’s Science
Curriculum and was based on the textbook. During this process, the teacher primarily used direct instruction,
following the texts, examples, and activities in the textbook. Students were asked individually to answer the
questions and complete the activities in the textbook; question-and-answer sessions were included throughout
the class period. In the control group, no structured activities related to differentiated instruction, such as
cooperative learning or the station technique, were implemented.

Data Collection Tools
Heat and Temperature Academic Achievement Test

In this study, an academic achievement test was used as the data collection tool. The academic achievement
test was administered to measure students’ academic performance on the topic of heat and temperature, and
the retention test to determine the extent to which students retained that information over time. The academic
achievement test used in the study is the Heat and Temperature Academic Achievement Test developed by
Candan Tosun (2022), which was administered as a pre-test, post-test, and retention test after obtaining
permission for its use. The test’s content validity was established in accordance with the relevant literature and
the Science Curriculum learning outcomes; the test’s scope was determined by reviewing the items in line with
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subject-matter experts' opinions. The test consists of 15 multiple-choice and 5 open-ended items. According
to the item analyses conducted by Candan Tosun (2022), it was reported that the difficulty and discrimination
indices of the test items were at acceptable levels. The internal consistency coefficient for the test’s 15 multiple-
choice items was .67 when calculated using the Pearson Product-Moment Correlation Coefficient; after
applying the Spearman—Brown correction formula, this value increased to .80. These values indicate that the
test’s measurement results are reliable (Candan Tosun, 2022).

Data Analysis

Data were analyzed using SPSS 18, paired-samples and independent-samples t-tests were conducted. At the
beginning of the study, there were 22 students in each of the experimental and control groups. However, 2
students from the experimental group and 1 student from the control group did not participate in the final test.
Therefore, analyses were conducted using data from 20 students in the experimental group and 21 in the control
group. A review of the literature indicates that quasi-experimental studies conducted with at least 15
participants provide over 80% power (a = .05). Therefore, it was concluded that the sample size used in this
study was sufficient (Brysbaert, 2019).

The first 15 multiple-choice questions on the administered test were scored so that each correct answer was
worth 5 points. The final 5 open-ended questions at the end of the test were evaluated using a rubric-based
scoring method based on the “Holistic Rubric” developed by Candan Tosun (2022) and presented in Table 1.

Table 1
Holistic Scoring Rubric

Score Criterion

Demonstrated a thorough understanding of the topic. Explained the topic using different
examples. Established various connections between events and examples. No contradictory

> explanations were provided.

4 Demonstrated an understanding of the topic. The examples provided were sufficient.
Explained the events in their own words.

3 Demonstrated an understanding of the topic. The examples were supported by logical
reasoning but were insufficient in number.
Demonstrated a partial understanding of the topic. Examples were provided. Some

2 contradictory explanations were included.

1 Demonstrated a partial understanding of the topic. The explanations and examples were

insufficient. Contradictory explanations were included.

First, the normality of the pretest scores on the academic achievement test for students in the experimental and
control groups was examined. Since the number of students in the research groups was less than 35, the results
of the Shapiro-Wilk test (Shapiro & Wilk, 1965) were examined to assess normality. The results of the analyses
of normality for the pretest and posttest scores of the experimental and control groups are presented in Table
2.

Table 2
Normality Test Results for the Pretest and Posttest Data on the Academic Achievement of the Research Group

Academic Achievement

Test Groups N p
Pre-test Experimental 20 980
Control 21 961
Post-test Experimental 20 878
Control 21 187

1758



S.Kara Ahi Evran University Journal of Kirsehir Education Faculty Volume 27, Issue 3, 2026

Retention Test Experimental 20 151
Control 21 462

*p>.05

Since the p-values for the pre-test and post-test data from the academic achievement test presented in Table 2
were greater than 0.05, the data were considered normally distributed. To arrive at the study’s findings,
parametric tests—specifically the paired and independent t-tests and the one-way ANOV A—were applied.

Ethical Statement

All rules and principles set forth in the Directive on Scientific Research and Publication Ethics of Higher
Education Institutions were fully adhered to in this study. None of the actions specified under the heading
“Actions Contrary to Scientific Research and Publication Ethics,” which constitutes the Directive's second
section, were carried out.

This study was conducted following approval by the Ethics Committee of Necmettin Erbakan University
Faculty of Social Sciences and Humanities, granted by Decision No. 2025/254, dated 09 April 2025 (Meeting
No. 07). In addition, the necessary permission to conduct the research was obtained from the Konya Provincial
Directorate of National Education (Application No. MEB.TT.2025.023947).

Findings

To determine the appropriate statistical procedures for obtaining the study’s findings, the data were first tested
for normality. The findings obtained from the analyses are presented in the order in which they appear in the
research questions.

Findings Regarding the Academic Achievement of Students in the Experimental and Control Groups
Based on Their Pre-Test Scores

Since the scores followed a normal distribution, an independent t-test was performed. The results of the
analysis are presented in Table 3.

Table 3

Independent Samples t-Test Results for the Pretest Academic Achievement Scores of the Experimental and
Control Group Students

_ 2
Test Groups N X ss SD t p ™)
Pretest Experimental 20 41.25 13.59 38 _1.44 286 i

Control 21 41.90 14.95

*p>.05

Upon examining Table 3, it can be seen that the mean scores of the experimental and control groups are quite
close to each other (Xexperimental = 41.25; Xeonwol = 41.90). The analysis revealed no statistically significant
difference between the groups’ pretest scores t(38) = —1.44; p > .05. Therefore, the groups’ academic
achievement levels were considered equivalent prior to the start of the interventions.

Findings Regarding the Academic Achievement of Students in the Experimental and Control Groups
Based on Their Final Test Scores

Since the scores follow a normal distribution, an independent t-test was performed. The results of the analysis
are presented in Table 4.

Table 4

Independent Samples t-Test Results for the Posttest Academic Achievement Scores of the Experimental and
Control Group Students

Effect
Test Groups N X ss SD t p size (n%)
Posttest Experimental 20 62.25 13.32 39 478 p<.001 .60
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Control 21 44.62 10.10

*p<.05

Examining Table 4 reveals a significant difference between the mean scores of the experimental and control
groups following the interventions (Xexperimental = 62.25; Xcontrol = 44.62). The analysis revealed a statistically
significant difference between the groups’ final test scores t(39) = 4.78; p < .05. When the effect size of the
significant difference was calculated, it was determined to be n? = 0.60, which corresponds to a “large effect”
level according to Green and Salkind (2014). Therefore, the implementation of activities according to the
differentiated instruction plan resulted in a significant difference favoring the experimental group.

Findings Regarding the Pretest Scores of the Groups Formed for the Interventions in the Experimental
Group

In the experimental group, the layered-instruction technique was applied to implement differentiated
instruction, and students were divided into three groups. An ANOV A was conducted to compare group means
and to determine whether there were significant differences in academic achievement among these groups of
students. The findings are presented in Table 5.

Table 5

ANOVA Test Results for the Pretest Academic Achievement Scores of the Groups Formed for the Applications
in the Experimental Group

Source of Sum of Mean Effect size
Variance Squares Sd Square f p (m?
Between Groups  480.375 2 240.18 1.34 286 -
Within Groups 3029.375 17 178.19
Total 3509.750 19

*p>.05

An examination of Table 5 reveals no significant correlation among the pretest mean scores of students in the
experimental group, who were divided into three levels. Consequently, there is no significant difference in
academic achievement among students in these three different levels, which were established prior to the
interventions F(2-17) = 1.34; p > .05.

Findings Regarding the Final Test Scores of the Groups Formed for the Interventions in the
Experimental Group

Table 6 presents the ANOVA conducted to determine whether there were significant differences in mean
scores on the final test among the three subgroups of the experimental group after the implementation of
differentiated instruction

Table 6

ANOVA Test Results for the Posttest Academic Achievement Scores of the Groups Formed for the Applications
in the Experimental Group

Source of Sum of Mean Effect size
Variance Squares Sd Square f p (m?
Between Groups 864.375 2 432.18 2.92 .081 -
Within Groups 2509.375 17 147.61
Total 3373.750 19

*p>.05

An examination of Table 6 reveals that no significant relationship exists among the final test average scores of
students in the experimental group who were divided into three levels. Indeed, even after the interventions, no
significant difference was found in the academic achievement of students in these three different levels F(2-
17)=2.92; p>.05.

Findings Regarding Retention Scores of Students in the Experimental and Control Groups
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The analyses of the retention test results for the experimental and control groups are presented in Table 7.
Table 7

Independent Samples t-Test Results for the Retention Test Academic Achievement Scores of the Experimental
and Control Group Students

Effect
t P size
Test Groups N X ss SD m?
Retention Experimental 20 63.75 10.11 39 439 p < .001 57
Test Control 21 46.43 14.59
*p<.05

An examination of Table 7, which presents the results of the retention test, reveals a significant difference
between the mean scores of the experimental and control groups following the interventions (Xexperimenta=63.75;
Xeontro=46.43). The analysis revealed a statistically significant difference in the retention test scores among
the groups t(39)=4.39; p <.05. When the effect size of the significant difference was calculated, it was found
to be n?> = 0.57 which corresponds to a “large effect” level according to Green and Salkind (2014).
Consequently, the implementation of activities based on the differentiated instruction plan revealed a

significant advantage for the experimental group the retention of learned information.
Findings Regarding the Final Test and Retention Scores of Students in the Experimental Group

The results of the paired t-test examining whether there is a significant relationship between the final test scores
of the experimental group and their retention scores are presented in Table 8.

Table 8

Paired Samples t-Test Results for the Posttest and Retention Test Academic Achievement Scores of the
Experimental Group Students

Effect size

Group Test N X Ss SD t p ()
Experimental Posttest 20 62.25 13.32 19 -.84 410 -
Retention 63.25 10.11
test1
*p>.05

According to the analysis results obtained from the evaluation of the experimental group’s final test and
retention score averages, no significant difference was found between the averages (Xpost-test = 62.25; Xretention
= 63.25). The observed differences in means were also found to be statistically insignificant t(19) = —0.84; p
>0.05.

Findings Regarding the Final Test and Retention Scores of the Control Group Students

The results of the paired t-test examining whether there is a significant difference between the final test scores
of the control group and their retention scores are presented in Table 9.

Table 9

Dependent Samples t-Test Results for the Post-Test and Retention Test Academic Achievement Scores of the
Control Group Students

} Effect size
Groups  Test N X ss SD t p (m?
Control Posttest 21 44.62 10.10 20 69 497 i
Retention | 46.43 14.59
testi
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*p>.05

According to the analysis results obtained from the evaluation of the control group’s final test and retention
score averages, no significant difference was found between the averages (Xposties=44.62; Xretention=46.43). The
average differences observed were not found to be statistically significant t(20)= -.69; p > .05.

Findings Regarding the Retention Test Scores of Groups Formed for Activities in the Experimental
Group

Table 10 presents the ANOVA conducted to determine whether significant differences existed in mean
retention test scores among the experimental group's three subgroups following implementation of
differentiated instruction

Table 10

ANOVA Test Results for the Retention Test Scores of the Academic Achievement of the Groups Formed for the
Applications in the Experimental Group

Source of Sum of Mean Effect size
Variance Squares Sd Square f p (m?
Between Groups 406.195 2 203.09 2.42 120 -
Within Groups 1338.542 16 83.65
Total 1744.737 18

*p>.05

An examination of Table 10 reveals that no significant relationship was found between the mean scores on the
retention test and the students’ placement into three levels in the experimental group F(2-16) = 2.42; p > .05.

Results and Discussion

The primary objective of this study is to examine the effect of a differentiated instruction approach on the
academic achievement and knowledge retention of fifth-grade students regarding the topic of heat and
temperature. In this context, the impact of lesson content developed using student-centered approaches on
students’ science achievement and the effect of the differentiated instruction approach on students’ knowledge
retention were examined.

The findings generally indicate that, as a result of the activities implemented in the experimental group under
the differentiated instruction plan and the lessons conducted in the control group under the existing curriculum,
statistically significant results favored the experimental group. On the other hand, to implement the
differentiated instruction approach, the experimental group was divided into three levels based on the students’
existing knowledge, and no significant differences were found among these levels in mean academic
achievement, based on initial and final performance. While students' academic achievement at all three levels
within the experimental group increased, the differences among them were not statistically significant.

Analyses conducted sequentially according to the sub-problems showed that although no significant difference
was found between the experimental and control groups’ academic achievement regarding heat and
temperature prior to the intervention, the significant difference observed in favor of the experimental group
following the interventions demonstrates the effectiveness of differentiated instruction. A review of the
relevant literature reveals that experimental studies using differentiated instruction have yielded results
consistent with the findings of the present study, indicating that such approaches positively support student
achievement (Prast et al., 2018; Richards & Omdal, 2007; Springer et al., 2007; Stager, 2007; Yaprakagiil,
2019).

cience is among the subjects that students find most difficult to understand. The primary reason for these
difficulties is that science topics typically involve abstract concepts (Gilbert, 2004) and, as a result, students
often develop incorrect prior knowledge or hold conceptual misunderstandings (Yavuz & Akca, 2020). “Heat
and temperature,” one of these abstract topics, is frequently cited in the literature as a subject in which
conceptual misunderstandings are observed among students of different age groups. (Schonborn et al., 2014).
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In this context, it has been found that differentiated instruction contributes more to students’ deep learning and
conceptual understanding compared to standard teaching methods (Abaza, 2023; Kaplan, 2016). A meta-
analysis of experimental studies examining the effect of differentiated instruction on academic achievement
has also found that this method has positive effects on students’ performance (Arslanhan & Sozer, 2020).
These findings are consistent with previous research and support the notion that differentiated instruction
strengthens cognitive gains by encouraging students’ active participation in the learning process and
addressing their individual learning needs (Dag & Kutlu Abu, 2022). Similarly, various studies in the literature
also emphasize that differentiated instruction has positive effects on students’ academic achievement, retention
of knowledge, motivation, and interest in the subject (Culhaoglu et al., 2023).

In the experimental group that implemented the differentiated instruction approach, students were divided into
three levels in accordance with its requirements. One of the goals of the differentiated instruction approach is
to strive to level the playing field for students at different learning levels by maximizing their learning potential
as much as possible (Gregory & Chapman, 2020; Santangelo & Tomlinson, 2012; Tomlinson, 2001). In other
words, by implementing differentiated activities where difficulty levels progress from simple to complex, and
by providing flexible scheduling plans for activity completion times based on each student’s individual
learning pace, students with lower learning levels can achieve higher-level learning (Tomlinson et al., 2008),
or aims to ensure that all students in the classroom can participate in the instructional process by adapting
learning and teaching to each student’s individual needs (Gregory & Chapman, 2007; Gregory & Chapman,
2007/2020) to facilitate participation in various ways. In this context, the present study's findings reveal a
increase in achievement among experimental-group students across proficiency levels; however, no
statistically significant differences were found between the average scores across the pre-test, post-test, and
retention test. The absence of a significant difference among the different levels in the experimental group on
the post-test and retention test has been interpreted as a positive finding, in line with the goal of differentiated
instruction to bring students to a similar level of achievement. However, it should not be overlooked that this
result may stem from a ceiling effect or from the limited ability of the academic achievement test to distinguish
higher-order cognitive skills. In particular, when students approach high scores on the post-test, it becomes
more difficult for differences between levels to emerge as statistically significant. Although the results obtained
point to the effectiveness of differentiated instruction, it is recommended that future studies utilize assessment
tools capable of measuring higher-order thinking skills in greater detail and with greater discriminative power.

In this study, the experimental group utilized tiered instruction and the station technique — two approaches
within differentiated instruction. Similar methods applied in the studies by Demir and Giirol (2017) also
revealed positive effects on students’ academic achievement. This finding can be regarded as a positive
development, especially given the fundamental objective of differentiated instruction. Differentiated
instruction aims to ensure the active participation of all students in the learning process and to bring them to a
certain level of knowledge despite their individual differences. Therefore, the absence of a significant
difference between the different levels in the experimental group is meaningful because it indicates that
students were able to achieve similar levels of success. Indeed, it has been determined that learning style-based
differentiated instruction activities provide an engaging and well-structured learning environment by fostering
active student participation, facilitating classroom management, and addressing individual differences and
learning paces (Tas & Minaz, 2024). In this context, quantitative and qualitative studies examining the
applicability of differentiated instruction across various subjects and its effects on academic achievement, the
retention of learning, motivation, attitude toward the subject, the determination of student self-efficacy, and
the development of higher-order thinking skills are widely represented in the literature (Kog & Sensoy, 2025).
On the other hand, the “Tiirkiye Century Maarif Model (TCMM),” implemented alongside updated curriculum
programs in Turkey, adopts a differentiated instruction model that takes individual differences into account
and is based on an inclusive classroom community. This model adopts an educational philosophy that avoids
competitive and discriminatory approaches while supporting student-centered, flexible learning pathways.
TCMM offers a holistic approach that focuses not only on academic achievement but also on students’ skills,
values, and interests. These findings demonstrate the practical implementation of the individualized learning
approach envisioned by TCMM. In this context, the learning outcomes targeted by TCMM were achieved in
this study.

Comparison of the mean retention test scores in the current study revealed a statistically significant difference
in favor of the experimental group. This finding indicates that the differentiated instruction approach is
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effective in promoting long-term learning and knowledge retention. On the other hand, the absence of a
significant difference between the mean scores on the final and retention tests for both the experimental and
control groups indicates that the information learned was largely retained over time. This finding is consistent
with the literature, which suggests that differentiated instruction supports students in mentally structuring and
internalizing the information they have learned (Tomlinson, 2014; Subban, 2006).

Although the positive aspects of differentiated instruction are often highlighted by teachers and students, it is
noted that they face challenges in delivering curriculum content, identifying student needs, and tailoring
instruction to students’ interests during implementation (Nayman & Altun, 2022; Gaitas & Martins, 2017,
Ginja & Chen, 2020; Smets & Struyven, 2020). On the other hand, with the updated curriculum in Tiirkiye in
2024, the adoption of differentiated instruction based on TCMM and the uploading of supplementary
resources, such as lesson plans, to the EIN platform, facilitating the effective use of this instructional approach
present a significant advantage. Even if teachers cannot apply a differentiated approach to every topic in the
curriculum, it may be preferable to do so for topics where students struggle significantly and learning losses
are more pronounced. Indeed, EIN includes differentiated lesson plans for one science topic at each grade level
(3-8) and for each term (https://giris.eba.gov.tr/EBA_GIRIS/giris.jsp). A study conducted by Eller et al. found
that teachers identified the lack of sufficient time to assess students and subsequently involve them in
appropriate learning processes as the greatest obstacle to differentiated instruction (Eller et al., 2019). The
inclusion in this plan on EIN of an assessment tool for evaluating students’ prior knowledge from the outset
can be said to facilitate the implementation of differentiated instruction in the current study.

In summary, based on the current study and existing literature, the integration of differentiated instruction into
educational settings plays a critical role in creating sustainable learning experiences that contribute to students’
holistic development.

Recommendations Based on the Study’s Limitations

Across different regions of our country and at various grade levels, globalization is resulting in increasingly
multicultural and multinational student populations. This situation, in particular, accentuates cultural
differences, making individual differences within the classroom more pronounced. In this context, enriching
differentiated instruction practices by accounting for cultural diversity, investigating how they function in
different educational contexts, and comparatively demonstrating the extent to which these practices are
effective across different student profiles and cultural structures can help yield more generalizable results.

Because the school where the study was conducted consists entirely of male students, the study group
comprised only males. This was not a conscious choice by the researcher, but rather resulted from the existing
structure of the school in which the study was conducted. Consequently, gender have limited generalizability
with respect to gender. In future studies, including both female and male students in samples will contribute
to a more comprehensive examination of the effects of differentiated instruction on academic achievement and
knowledge retention with respect to gender.

Recommendations for Future Research

Given the rapid pace of technological advancement, future research may focus on developing digital and Al-
based activity-oriented applications that support differentiated instruction or on evaluating the effectiveness of
existing applications. Such studies can make learning processes more personalized and effective by
strengthening the integration of technology and instruction. Indeed, in a study conducted with science teachers,
when asked about the topics they wished to improve through the use of information technology, the topic of
“heat and temperature” was among the physics topics they considered deficient (Polat et all., 2017).
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