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8. Simf Ogrencilerinin “Basit Makineler” Unitesini Okuyup Anlamalarinda En Fazla ve En Az
Etkili Olan Stratejilerin Tespiti ve Orneklerle Gosterimi
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Ozet: Bu arastirmanin amaci 8 smif 6grencilerinin “Basit Makineler” iinitesini okuyup
anlamalarinda en fazla ve en az etkili olan stratejileri tespit etmektir. Arastirmanin ¢aligma
grubunu Kars il merkezine bagli bir 6zel okul ile bir devlet okulunun 8. sinifinda 6grenim goren
4'er 6grenci olmak tizere toplamda 8 Ogrenci olusturmustur. Arastirmada nitel arastirma
yontemlerinden durum g¢alismasi kullanilmistir. Aragtirmada Ggrencilerin Basit Makineler
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tinitesini okurken kullandiklar: stratejileri tespit etmek amaciyla onlar sesli diisiinerek iiniteyi
okumuslardir. Sonrasinda onlarla iiniteyi okuyup anlamalarinda en fazla ve en etkili en az etkili
olan stratejileri teyit etmek igin yar1 yapilandiriimis gériismeler yapilmistir. Ogrencilerin iiniteyi
okumalarina yonelik gozlemler ile okumalar1 sonrasinda onlarla yapilan yar1 yapilandirtlmis
goriismelerden elde edilen veriler yazili hale getirilerek verilerin nitel analizleri yapilmistir.
Arastirmanin sonuglara gore; fen bilimleri dersi basari diizeyleri iyi olan 6grencilerin tiniteyi
okurken en fazla islerine yarayan stratejilerin; ipuclarinin altini ¢izme, ipuglarini yuvarlak igine
alma, kelimelerin altin1 ¢izerek okuma, not alma iistbiligsel stratejileri oldugu, orta diizeyde olan
ogrencilerin en fazla islerine stratejilerin; ipuclarinin altim1 ¢izme, ipuglarmi yuvarlak igine
alma, onemli noktalar1 tekrarlama, not alma tstbilissel stratejileri oldugu, basar1 diizeyleri koti
olan 6grencilerin iiniteyi okurken en fazla islerine yarayan stratejilerin kelimeleri kalemiyle
takip ederek okuma, okuma hizini1 diigiirme, anlagilmayan kelimeleri tekrar etme biligsel
stratejileri oldugu tespit edilmistir. Fen bilimleri dersi basari diizeyleri iyi ve orta olan
ogrencilerin iiniteyi okurken en az islerine yarayan stratejilerin kelimeleri kalemiyle takip
ederek okuma biligsel stratejisi oldugu, basar1 diizeyleri kotii olan 6grencilerin en az islerine
yarayan herhangi bir stratejinin bulunmadigi tespit edilmistir.
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GIRIS

Fen konularmin anlamli dgretiminde bilimsel okuryazarlik oldukga etkilidir. Buna ragmen okullarda
bilimsel okuryazarligi ilerletmeye yonelik faaliyetlerde okuma ve yazma adina yeterli ¢aba gosterilmemektedir
(Yore, Bisanz & Hand, 2003). Bilimsel okuryazarlik konusunda fen metinlerinin okunmasi énemli bir yere
sahiptir. Okuma ve okudugunu anlama, bireylerin egitim-6gretim siirecinde etkin ve bilingli yetisebilmeleri
icin 6miir boyu faydalanacaklar1 bir beceridir (Ozsoy & Giinindi, 2011). Okuma, bireylerin giinliik ve
akademik yasamlarinda bilgi edinmeleri noktasinda en fazla kullandiklar1 yoldur (Capoglu, 2021).
Ogrencilerin; kitaplari, yaymlar1 ve elektronik iletisim sistemlerini kullanarak bilimsel bilgiye nasil
ulasacaklarimi, degerlendireceklerini, yorumlayacaklarini 6grenmeleri gerekir. Bu noktada fen metinleri
oldukca Onemlidir ve bilimsel bilgi iceren aciklayict metinlerdir (Yore, Craig & Maguire, 1998). Fen
metinlerinin okunmasi sirasinda okuma becerilerinin 6nemi biiyiiktiir ve 6grenme yetisi zayif olan 6grencilerin
cesitli metinleri okuyup anlamalari i¢in yardimlar almalari sarttir (Fenty, 2019). Bu nedenle fen metinlerinin
okunmasi ve anlamlandirilmasi siirecinde bilingli ve yeterli diizeyde stratejilerin kullanilmasi gerekir
(Guzzetti, Williams, Skeels & Wu, 1997). 1980’li yillardan itibaren arastirmacilar stratejileri, 6grenmeyi
kolaylagtirmak amaciyla uygulanacak okudugunu anlama yollar1 seklinde tanimlamaktadirlar (Paris, Lipson
& Wixson, 1994). Okuma stratejileri, 6grencilerin okuduklarini anlama siireglerini kolaylastirir ve 6grencilerin
okuma siireclerinde kullandiklar1 bu stratejiler birden fazladir. (Garner, 1987; Mokhtari & Reichard, 2002).
Fen metinleri, fen okuryazarliginin en 6nemli destek noktalarindan birisidir ve bu metinleri okuyup anlamak,
zihinde yapilandirmak igin farkli kaynaklarin kullanilmasi, ayiklanmasi, okunmasi, izlenmesi ve
elestirilebilmesi i¢in biligsel ve iist biligsel stratejilerin kullanilmasi gerekir (Yore & Treagust, 2006, Djudin,
2017). Bir diger ifade ile bireylerin okuma ve okudugunu anlamada hedeflenen yeterlilige ulagmalar i¢in
bilissel ve iistbilissel stratejileri bir arada kullanmalar gerekir (Yore vd., 2003; Kumlu, 2012). Ogrenciler bir
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metni okurken herhangi bir stratejiyi bir zihinsel amaci ger¢eklestirmek i¢in kullanirlar ise bu stratejiler biligsel
strateji; eger bir zihinsel amaca ulasip ulasmadiklarindan emin olmak igin kullanirlar ise bu strateji de st
biligsel strateji olarak tanimlanir. Stratejilerin biligsel ya da istbiligsel olarak tespit edilmeleri kullanilma
amaglarina gore degismektedir (Flavell, 1976, 1979; Livingstone, 1997). Bilissel ve tistbilissel stratejileri daha
genis bir perspektifte ele alacak olursak biligsel stratejiler, dgrencilerin bir konuya iliskin belirledikleri
amaglarma ulagmalar i¢in kullandiklar siire¢ ve davraniglarla ilgilidir (Boekaerts, 1996). Bir metni okurken
biligsel stratejileri kullanan &grenciler bilgiler arasinda iliski kurarlar, uygun bilgileri ayirmayi olanak
saglarlar. Ust bilissel stratejileri kullanan &grenciler ise metinden anladiklari bilgilerine dair 6grenme
siireglerini kontrol ederler (Pintrich, 1999). Alan yazin incelendiginde 6grencilerin diiz metinleri okurken
kullandiklan biligsel ve iistbiligsel stratejilerin tespitini ele alan ¢aligmalarin mevcut oldugu goriilmektedir
(Anastasiou & Griva, 2009: Ayres, 1993; Blakey & Spence, 1990; Charles, Lester & O’ Daffer, 1987; Cope,
1990; Diken, 2024; Eanet & Manzo, 1976; Goos, Galbraith & Renshaw, 2000; Karacam, 2009; Karatas &
Giiven, 2004; King, 1991; Kumlu, 2012; Kumlu Yurttag, 2016; Kramers-Pals, Lambrechts & Wolff, 1983;
Larkin & Reif, 1979; Larkin, 1983; Malloy, 1994; Montague, 1992; Owen & Sweller, 1985; Robinson, 1970;
Simon & Simon,1978; Smith & Elliot, 1986; Taraban, Kerr & Rynearson, 2010; Thomas & Robinson, 1972;
Winne, 1996; Weir, 1999; Victor, 2004). Alan yazinda &grencilerin fen metinlerini okuma siireglerinde
kullandiklan biligsel ve lstbiligsel stratejilerin tespitine iliskin ¢alismalar yapilmis olunsa da bu ¢aligmalar
oldukea sinirli fen bilimleri konulari ile genellikler {iniversite 6grencilerine yonelik yapilmistir (Kumlu, 2012;
Kumlu Yurttag, 2016) Ortaokul diizeyindeki 6grencilerin fen metinlerini okuyup anlamalari siireglerinde tespit
edilen stratejiler Biyoloji 6grenme alanindaki konularla ilgilidir (Diken, 2020). Halbuki fen bilimlerinin en zor
anlagilan 6grenme alanlarindan birisi olan Fizik 6grenme alanina yonelik {initelerin okunup anlasilmasina
destek saglayan biligsel ve iistbiligsel stratejilerin tespit edilmesine yonelik yapilan ¢aligmalara ihtiyag vardir.
Ozellikle 8. simf diizeyindeki Fizik konulariin okunup anlasilmasina destek veren biligsel ve iistbilissel
stratejilerin derinlemesine tespitlerinin yapilmasi gerekmektedir. Nitekim Tirkiye’de 8. sinif 6grencilerinin
istedikleri liselerde Ogrenimlerine devam edebilmeleri icin Liselere Gegis Smavi'ndaki (LGS)
performanslariin yiiksek olmasimin énemli 6l¢iide okuma ve okudugunu anlamaya bagli oldugu sdylenebilir.
Bu nedenle 8. simif 6grencilerinin LGS’ye hazirlanirken fen metinlerini anlamalarinda en fazla etkili olan
stratejilerin tespiti biiylik onem tagimaktadir. Bu arastirmada 8. sinif 6grencilerinin yine 8. sinif fen bilimleri
dersinin, énemli olan, 6grencilerin ¢ogu kez anlamakta zorlandiklar1 Fizik 6grenme alaninin {initelerinden
birisi olan Basit Makineler iinitesini okuyup anlamalarinda en fazla ve en az islerine yarayan biligsel ve
istbiligsel stratejiler tespit edilmistir. Bu arasgtirmanin sonuglarinin daha sonra yapilacak arastirmalara,
Ogrencilerin Fizik alanina yonelik diiz metinleri okurken bu aragtirmada tespit edilen en etkili stratejileri
kullanarak Fizik konularinm1 ya da {initelerini daha kisa siirede ve daha iyi anlamalar1 noktasinda destek
saglayabilecegi diisliniilmektedir.

YONTEM
Arastirmanin Deseni

Arastirmada nitel aragtirma yontemlerinden durum ¢aligmasinin biitliinciil ¢oklu durum deseni
kullanilmistir. Biitiinciil ¢oklu durum deseninde arastirmada c¢alisilan durumlar 6nce kendi iglerinde
degerlendirilir, sonra bu durumlar kiyaslanir (Yin, 2003, Yildirnm & Simsek, 2021). Bu arastirmada 6zel
ortaokul ve devlet ortaokulunda Ogrenim goren farkli basari diizeylerindeki &grenciler arastirmanin
durumlarini olusturmaktadirlar.

Katihmcilar

Arastirmanin katilimeilarini Kars ilinin merkezindeki bir 6zel ortaokul ile bir devlet ortaokulunun 8.
smifinda 6grenim gormekte olan ve fen bilimleri dersinde farkli basar1 diizeylerine sahip sekiz &grenci
olusturmaktadir. Arastirmada ortaokullarin ve 6grencilerin gergek isimleri gizli tutularak, devlet ortaokulu
“DO” dzel ortaokul “O0” seklinde, bu ortaokullardaki dgrenciler ise “J1, J2, I3, J4, J5, J6, J7 ve J8” seklinde
kisaltilarak isimlendirilmislerdir. Arastirmada goniilliiliik ilkesi esas alinarak 6grencilerin arastirmaya kendi
istekleriyle katilmalarina olanak saglanmistir.

Arastirmaya katilan sekiz 6grenci, Milli Egitim Bakanlig1 Ortadgretim Kurumlar1 Yo6netmeligi’ndeki

199 <

(MEB, 2023) esaslara gore 8. sinif fen bilimleri not ortalamalar1 bakimindan “iyi”, “orta” ve” kotii” olmak
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iizere ii¢ diizeyde degerlendirilmislerdir. Not ortalamalar1 “84,99-100” arasinda olan 6grenciler “Iyi”, 60,00-
69,99 arasinda olan Ogrenciler “Orta”, “0-49,99” arasinda olanlar ise “Koti” basar1 diizeylerinde
degerlendirilmislerdir.

MEB (2023) tarafindan belirlenen hususlar dikkate alinmak suretiyle arastirmaya katilan sekiz
ogrenciden dordii devlet okulunda, drdii 6zel okulda dgrenim gérmektedirler. Ozel okulda 6grenim goren iki
ogrenci (J1, J2) ile devlet okulunda 6grenim goéren bir 6grencinin (J3) 8. smnif fen bilimleri dersi basari
diizeyleri iyi, devlet okulunda 6grenim goren iki 6grenci (J4, J5) ile 6zel okulda 6grenim goren bir 6grencinin
(J6) fen bilimleri dersi basar1 diizeyleri orta, 6zel okulda 6grenim goéren bir 6grenci (J7) ile devlet okulunda
Ogrenim goren bir 6grencinin de (J8) fen bilimleri dersi basari diizeyleri kotii olarak belirlenmistir.

Veri Toplama Araclari

Arastirmadaki veri toplama araglari “Basit Makineler” tinitesi ile yiiriitiilen sesli diiglinme oturumlart ile
yar1 yapilandirilmig gériisme formudur. Veri toplama araglarinin detayli agiklamalar1 asagidaki gibidir.

“Basit Makineler” Unitesi ile Yiiriitiilen Sesli Diigiinme Oturumlar

Arastirmada veri toplama araglarindan ilki “Basit Makineler” iinitesinin okunma siirecine iligkin
ylriitiilen sesli diisiinme oturumlaridir. Milli Egitim Bakanligit (MEB) tarafindan hazirlanan 8. sinif Fen
Bilimleri Ders Kitabi’ndaki (Yanik, 2023) “Basit Makineler” iinitesi; kazanim sayisiin yiiksek olmasi, fazla
sayida resimler icermesi, Liselere Geg¢is Sinavi’'nda (LGS) bu iiniteye ait soru sorulma olasiliginin yiiksek
olmasi, Ogrencilerin bu iiniteyi okuma siireglerinde bilissel ve iistbiligsel stratejileri fazla sayida, cesitte
kullanma egilimlerinin yiiksek olma ihtimalleri gibi nedenlerle ve Fen Bilimleri 6gretmenlerinin de onerileri
dikkate alinarak secilmistir. 8. Sinif Fen Bilimleri Ders Kitab1’nin “Basit Makineler” iinitesinin arastirmada
kullanilmasina ve Ogrencilerin iiniteyi okuma siireglerinin 6rneklerle gdsterilmesine yonelik Milli Egitim
Bakanligi’nin ders kitaplari ile ilgilenen biriminden gerekli izinler alinmistir. “Basit Makineler” iinitesinin
iceriginde herhangi bir yanlis bilgi ya da kavram yanilgisinin olup olmadigim belirlemek i¢in Fizik egitimi
alaninda uzman olan iki 6gretim iiyesine fen bilimleri ders kitabindaki bu iinite tekrar kontrol ettirilerek
arastirmada kullamlmak {izere hazir hale getirilmistir. Ogrenciler “Basit Makineler” {initesini sesli diisiinme
teknigini kullanarak okumuslardir. Sesli diisiinme, 6grencilerin liniteyi okumalarina etki eden farkli durumlar
ile initeyi okuma yetenekleri arasindaki etkilesimi tespit etmeye yarayan bir tekniktir (Van Someren, Barnard
& Sandberg, 1994). Sesli diisiinme protokolleri ile sorular ¢ozdiiriildiigii i¢cin gozlem formu kullanilmamustir.
Ogrencilerden iiniteyi okuma siireclerini sesli olarak yapmalari istenmistir. Ogrencilerin “Basit Makineler”
iinitesini okurken sesli diisiinmelerine yonelik yapilan gozlemler, iiniteyi okuma siire¢lerinde kullandiklar
stratejileri biligsel ve tstbiligsel olarak belirleyerek ayirmak ve bu stratejileri adlandirmak amaciyla
yapilmustir.

Yart Yapilandiridmis Goriisme Formu

Arastirmaya katilan 6grencilerin “Basit Makineler” {initesini okurken kullandiklart stratejilerin biligsel
ve Ustbilissel stratejiler olarak ayrimini tekrar teyit etmek ve onlarin {initeyi okuyup anlamalarinda en az ve en
fazla etkili olan biligsel-iistbiligsel stratejileri belirlemek amaciyla 6grencilerle yar1 yapilandirilmis goriismeler
yapilmistir.  Yar1 yapilandirilmis goriismeler arastirmaci tarafindan her bir Ogrencinin {initeyi sesli
okumalarindan hemen sonra yapilmistir. Yar yapilandirilmis goriisme sorulart Diken (2020) tarafindan
hazirlanmstir.

Goriligme sorular1 asagidaki gibidir.
1- Uniteyi okurken (tekrar okuma, not alma, kelimelerin altin1 ¢izme vb.) yaptin. Bunlar1 neden yaptin?

Bunlar1 yapman Sana ne yarar saglar?
2- Bu iiniteyi okuyup anlamanda en fazla etkili olan strateji ya da stratejiler nelerdir?
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3- Bu iiniteyi okuyup anlamanda en az etkili olan strateji ya da stratejiler nelerdir?
Arastirma Siireci

Arastirmada oOncelikle fen bilimleri 6gretmenleri ile goriisiilerek Ogrencilerin anlamakta en fazla
zorlandiklari iiniteler belirlenmistir. Bu iinitelerden birisi olan MEB 8. sinif Fen Bilimleri Ders Kitabi’ndaki
(Yanik, 2023) Fizik 6grenme alanina ait olan “Basit Makineler” {initesi arastirmada veri toplama araglarindan
birisi olarak belirlenmistir. Basit Makineler” {initesi, her y1l Liselere Gegis Sinavi’'nda bu {initeden sorularin
sorulmasi, Fen Bilimleri Ogretim Programi’na bakildiginda {initenin kazanim sayisinin fazla olmas: gibi
nedenler dikkate alinarak secilmistir. Unitenin belirlenmesinden sonra arastirmaci tarafindan uzman
goriisleriyle dizayn edilen yar1 yapilandirilmis gériisme sorulari hazirlannstir. Oncelikle arastirmada yaym
etigine uyularak, Kafkas Universitesi Sosyal ve Beseri Bilimler Bilimsel Arastirma ve Yayin Etigi Kurulu’nun
22/12/2023 tarihli, 52 say1li karar ile arastirmanin etik kurul izni alimmgtir. Etik kurul izni Kars il Milli Egitim
Miidiirliigii’ne gonderilerek Kars il Milli Egitim Miidiirliigii'nden de uygulamalarin yapilmasi konusunda izin
almmustir. Sonrasinda 6zel okul ile devlet okulundaki sekiz Ogrencinin velilerinden de gerekli izinler
alinmistir. Ozel okul ile devlet okulunun idarecilerine aragtirmanin uygulamalar1 hakkinda bilgi verilmistir.
Aragtirmanin katilimcilar olan sekiz 6grenci goniilliiliik esasina gore secilmis ve 6grencilere arastirmanin
uygulama basamaklar1 hakkinda bilgi verilmistir. Arastirmanin uygulamalar1 6zel okul ve devlet okulunun fen
bilimleri laboratuvarlarinda ve &grencilerin derslerinin olmadigi, arastirma i¢in uygun olduklari zaman
dilimlerinde gerceklestirilmistir. Ogrencilerin “Basit Makineler” {initesini okumalar1 éncesinde onlara sesli
diisiinme teknigi hakkinda bilgi verilmistir. Ogrencilerin “Basit Makineler” iinitesini okurken kullandiklari
biligsel ve iistbilissel stratejileri tespit etmek amaciyla onlardan iiniteyi sesli diistinerek okumalari istenmis ve
ogrencilerin sesli diigiinerek iiniteyi okuma siirecleri arastirmaci tarafindan kamera kaydi yardimiyla
gozlenmistir. Ogrencilerin iiniteyi okumalarinin hemen sonrasinda onlarin iiniteyi okuyup anlamalarinda en
fazla ve en az etkili olan stratejileri tespit etmek ve bu stratejilerin biligsel-iistbilissel olarak ayrilmalarini tekrar
teyit etmek amaciyla onlarla birer kere yar1 yapilandirilmis gériismeler yapilmistir. Ogrencilerle yapilan yari
yapilandirilmig goriismelerin de kamera kayitlari almmigtir. Uygulamalar her bir dgrenci ile ayr ayri
yapilmustir. Ogrencilerin iiniteyi sesli diisiinerek okuma siireleri; J1’in 16 dakika, J2’nin 15 dakika, J3’iin 22
dakika, J4’tin 22 dakika, J5’in 17 dakika, J6’nin 18 dakika, J7’nin 22 dakika, J8’in 35 dakikadir. Ogrencilerin
iiniteyi sesli diisiinerek okumalarina iliskin gbzlemler ile iiniteyi okumalar1 sonrasinda onlarla yapilan yari
yapilandirilmig goriismeler bilgisayar ortaminda arastirmaci tarafindan yazili hale getirilmistir. G6zlemlerin
ve goriismelerin yazili dokiimanlari analiz edilmeye hazir hale getirilmistir.

Verilerin Analizi

Verilerin analizinde arastirmadan toplanan verileri aciklayarak kavramlara ve iligkilere ulasmak amaciyla
icerik analizi yapilmistir (Yildinm & Simsek, 2021). Verilerin analizi bilgisayarda nitel veri analizlerinin
yapildig1 bir programda yapilmistir. Oncelikle dgrencilerin iiniteyi okuma siireglerinde kullandiklari stratejiler
“Bilissel Stratejiler” ve “Ustbiligsel Stratejiler” seklinde iki ana tema olusturulmustur. Ogrencilerin iiniteyi
okuma siireglerinde kullandiklar stratejiler kullanilma amaglarina gére bu iki temadan birisine kod olarak
atanmustir. Ogrencilerin okuduklarini anlamalar1 amaci ile kullandiklar stratejiler bilissel strateji temasina kod
olarak atanmuis, liniteyi anlayip anlamadiklarini kontrol etme, izleme, kendilerini bu hususta degerlendirmeleri
amaci ile kullandiklari stratejiler de listbiligsel strateji temasina kod olarak atanmistir. Sonrasinda 6grencilerin
iiniteyi okuyup anlamalarinda en fazla ve en az etkili olan stratejileri tespit etmek iizere kodlarin temalara
atanma islemleri yapilarak kodlama tamamlanmistir. Kodlama siirecinin tamamlanmasiin ardindan,
kodlamalarin dogru yapildigini tekrar kontrol etmek i¢in bir 6grencinin {initeyi okumasina iliskin bir veri seti,
ikinci kodlayict olan ve ilgili konuda uzman olan diger akademisyen tarafindan da bagimsiz olarak
kodlanmuistir. Arastirmaci ile diger akademisyen kodlayici bir araya gelerek stratejilerin biligsel ve Ustbiligsel
olma durumlari ile en fazla ve en az etkili olmalarima yonelik yapilan kodlamalarin tutarlilig1 ve giivenilirligi
hakkinda ortak kararlar vermisledir. Iki kodlayic1 arasindaki tutarlilik yiizdesi % 96 olarak belirlenmistir.
Kalan % 4 oranindaki tutarsiz olan veriler lizerinde tekrar ilgili kontroller yapilarak ortak karara varilmustir.

BULGULAR

Bu béliimde 6grencilerin “Basit Makineler” tinitesini okuyup anlamalarinda en fazla ve en az etkili olan
biligsel ve iistbilissel stratejiler bir tabloda sunulmus, sonrasinda tabloya yonelik ilgili agiklamalar yapilmustir.
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Sonrasinda 6grencilerin iiniteyi okuyup anlamalarinda en fazla etkili olan stratejilere iliskin bazi resimler
sunulmus ve bu resimlere yonelik gerekli agiklamalar yapilmustir.

8. siif 6grencilerinin “Basit Makineler” iinitesini okuyup anlamalarinda en fazla ve en az etkili olan
stratejiler Tablo 1’deki gibidir.

Tablo 1

Osrencilerin Uniteyi Okuyup Anlamalarinda En Az ve En Fazla Etkili Olan Stratejiler

Unite Basit Makineler Unitesi

Ogrenim Gordiikleri Ortaokul Tiirii 00 60 DO DO DO OO0 OO DO
8. Simf Ogrencileri J1 J2 J3 J4 J5 J6 J7 J8
8. Smif Fen Bilimleri Dersi Basar: Diizeyleri i i i o o (0] K K
Bilissel Okuma Stratejileri

Kelimeleri kalemiyle takip ederek okuma Az Az Az Az Az Az Cok

Okuma hizin1 diigiirme Cok
Anlasilmayan kelimeleri tekrar etme Cok
Ustbilissel Okuma Stratejileri

Ipuclarinin altini ¢izme Cok Cok Cok Cok

Ipuclarin1 yuvarlak icine alma Cok Cok Cok Cok Cok

Tekrar okuma Az

Onemli noktalar1 tekrarlama Cok

Kelimelerin altin1 ¢izerek okuma Cok

Not alma Cok Cok Cok Cok

Tablo 1 incelendiginde 6zel okulda 6grenim goren, 8. sinif fen bilimleri dersindeki basari diizeyi “lyi”
olan J1’in “Basit Makineler” iinitesini okudugunu anlamasinda en az etkili olan stratejinin kelimeleri kalemiyle
takip ederek okuma bilissel stratejisi oldugu, en fazla etkili olan stratejilerin ipuglarini yuvarlak i¢ine alma ve
not alma iistbiligsel stratejileri oldugu belirlenmistir.

Tablo 1°de dzel okulda 6grenim goren, basar1 diizeyi “Iyi” olan J2’nin {initeyi okudugunu anlamasinda
en az etkili olan stratejinin kelimeleri kalemiyle takip ederek okuma biligsel stratejisi oldugu, en fazla etkili
olan stratejilerin ipuglarinin altin1 ¢izme, kelimelerin altini ¢izerek okuma ve not alma {istbiligsel stratejileri
oldugu tespit edilmistir.

Tablo 1 incelendiginde devlet okulunda 6grenim goren, basar1 diizeyi “lyi” olan J3’iin iiniteyi
okudugunu anlamasinda en az etkili olan stratejinin kelimeleri kalemiyle takip ederek okuma bilissel stratejisi
ile tekrar okuma iistbilissel stratejisi oldugu, en fazla etkili olan stratejilerin ipuglarinin altim1 ¢izme, ipuglarini
yuvarlak i¢ine alma ve not alma {istbiligsel stratejileri oldugu belirlenmistir.

Tablo 1’de devlet okulunda 6grenim goren, basart diizeyi “Orta” olan J4’iin tniteyi okudugunu
anlamasinda en az etkili olan stratejinin kelimeleri kalemiyle takip ederek okuma bilissel stratejisi oldugu, en
fazla etkili olan stratejilerin ipuglarinin altini ¢izme, ipuglarini yuvarlak i¢ine alma, 6nemli noktalari tekrarlama
iistbilissel stratejileri oldugu tespit edilmistir.

Tablo 1 incelendiginde devlet okulunda Ogrenim goren, basari diizeyi “Orta” olan J5’in initeyi
okudugunu anlamasinda en az etkili olan stratejinin kelimeleri kalemiyle takip ederek okuma bilissel stratejisi
oldugu, en fazla etkili olan stratejinin ipuglarini yuvarlak igine alma iistbilissel stratejisi oldugu belirlenmistir.

Tablo 1’de 6zel okulda 6grenim goren, basar1 diizeyi “Orta” olan J6’nin tiniteyi okudugunu anlamasinda
en az etkili olan stratejinin kelimeleri kalemiyle takip ederek okuma bilissel stratejisi oldugu, en fazla etkili
olan stratejinin ipuglarinin altini ¢izme, ipuglarini yuvarlak i¢ine alma ve not alma tistbiligsel stratejileri oldugu
tespit edilmistir.

Tablo 1 incelendiginde 6zel okulda 6grenim goren, basari diizeyi “Ko6tii” olan J7°nin {initeyi okudugunu
anlamasinda en az etkili olan stratejinin bulunmadigi, en fazla etkili olan stratejinin kelimeleri kalemiyle takip
ederek okuma bilissel stratejisi oldugu belirlenmistir.

Tablo 1°de devlet okulunda 6grenim goren, basar1 diizeyi “Koti” olan J8’in iiniteyi okudugunu
anlamasinda en az etkili olan stratejinin bulunmadigi, en fazla etkili olan stratejilerin okuma hizini1 diisiirme
ve anlasilmayan kelimeleri tekrar etme bilissel stratejileri oldugu tespit edilmistir.
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Ogrencilerin “Basit Makineler” {initesini okuyup anlamalarinda en fazla etkili olan stratejilere iliskin

bazi resimler ve resimlere iliskin agiklamalar agagidaki gibidir.

Ozel okulda &grenim géren, 8. smif fen bilimleri dersi basar1 diizeyi “Iyi” olan J1’in “Basit Makineler’
iinitesini okudugunu anlamasinda en fazla etkili olan stratejiler Resim 1’deki gibidir.

Resim 1

J1’in Basit Makineler Unitesini Okudugunu Anlamasinda En Fazla Etkili Olan Stratejiler

= 1
2. Hareketli Makara z.,m—a)‘ R stra

etli m:
Donme eksenine yukan asiidigl harol(r Couna Ise Kuvvi
gecirilen ipin bir ucu tavana sablllenlr. dige! REraiAriaSOR a-
nir (Gérsel 5.12). Bundan dolay! hareketli mal

i ahr.
‘ ra birlikte yokselir veya alc oo makaranin agirhgr ve sar-
[ Gorsel 5.12'dexi makara dozened gi agirhgindan daha
tanmeler ihmal edilmistir. Bu duzenekte yak ken 1 makaralarda yo-
KaGOK bir kuvvetle dengede tutilur. Gunkd hareke! e
f kan agirhg! yoku kaldiran ipler tarafindan pay!
F i T & -~ &
ViST artikea Kuvvetten kazanc gia A nalh
= azanci =

Hareketli makaralar giinlak hayatta ozell!kle kuwae‘:k e Gérsel 5.12: Ha,

tiyac_duyulan yerlerde kullanilir. AGir yukleri daha Kug! it rekot n.
kaldirmak icin vinclerde (Géorsel 5.13) hareketli makaralar yaygin olaral Ir (Gérsel 5.1, ),

marall dizeneklerde 6zdes G il
gededir. "
1 ve Il numaral diizeneklerle lﬁ: i

Kleri,

3.‘Q :;. diiz
4.(JLad
s.(J

Resim 1’e bakildiginda J1’in Basit Makineler” {initesini okuma ve okudugunu anlama siirecinde;
“hareketli makara, kuvvetten kazang, hareketli ve sabit makara farki, dogru orantili” notlarini almistir. Ayrica
“hareketli makara sayis1 arttik¢a kuvvetten kazang orani ve yoldan kayip orani artar” climlesinin tamamen
altin1 ¢izmis, “artar” kelimesini yuvarlak i¢ine almistir. J1 ile yapilan goériismede J1'in {niteyi okuyup
anlamasinda en fazla etkili olan stratejilerin not alma ve ipuglarimi yuvarlak i¢ine alma stratejileri oldugu
seklinde goriis bildirdigi tespit edilmistir. J1 bu stratejileri, tiniteyi anlayip anlamadigini kontrol etmek
amaciyla kullandigi igin not alma ve ipuclarimi yuvarlak i¢ine alma stratejileri listbilissel stratejilerdir.

Ozel okulda 6grenim goren, basar1 diizeyi “Iyi” olan J2’nin iiniteyi okudugunu anlamasinda en fazla

etkili olan stratejiler Resim 2°deki gibidir.
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Resim 2

J2 nin Basit Makineler Unitesini Okudugunu Anlamasinda En Fazla Etkili Olan Stratejiler

> 1. Bolam: Base Making
A. Basit makinelerin Sa

i jlir. TGm basit makinels neler kuvvetten
zanc saglagigs. Baz! basH Me

= . @Gédrsel 5.1: Ceviz k:lacag,
tarona béska bir enerji tirine donGstaren,
gik dazlem (Gorsel 5.4), kaldirac (Gérsel 5.5), Gikny
(aasets.a) pirer basit makinedir.

k(Gd'!s

Egik dUzlemin
bo

Yiiksekik

Gérsel 5.4: Egik dizlem

snak

Gérsel 5.8: K2

Resim 2’e incelendiginde J2’nin {initeyi okudugunu anlama siirecinde; “kuvvetten kazang, yoldan
kazang saglayabilir, enerjiden kazang yoktur” kelimelerinin, “basit makineler kuvvetin yoniinii degistirerek ig
yapma kolayligi saglar” ciimlesinin altin1 ¢izerek okumustur. Ayrica egik diizem seklinin lizerine “dogru
orant1”, vidanm {izerine “h = a.n” formiiliinii not almistir. J1 ile yapilan goriismede J1'in liniteyi okuyup
anlamasinda en fazla etkili olan stratejilerin not alma, ipuglariin altini ¢izme ve kelimelerin altin1 ¢izerek
okuma stratejileri oldugu seklinde goriis bildirdigi tespit edilmistir. J1, kelimeleri okuyup anlamasinda ¢ok
o6nemli gordiigii i¢in kelimelerin altini ¢izdigini, notlar1 ise gozilinlin 6niinde bulunmasi i¢in aldigini ifade ettigi
i¢in bu stratejiler iistbiligsel stratejilerdir.

Devlet okulunda 6grenim goren, 8. smif fen bilimleri dersi basar1 diizeyi “lyi” olan J3’iin Basit
Makineler” linitesini okudugunu anlamasinda en fazla etkili olan stratejiler Resim 3’deki gibidir.
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Resim 3

J3’iin Basit Makineler Unitesini Okudugunu Anlamasinda En Fazla Etkili Olan Stratejiler

C - o,

CIIUDs Kabchirag: ver of aratu

Resim 3 incelendiginde J3’iin Basit Makineler” {initesini okudugunu anlama siirecinde; kaldirag tiirlerini
aletler ile eslestirerek makas, pense, esit kollu terazi, cimbiz, raket ve mandal resimlerinin altlarina sirasiyla
“3,2,3,1, 1, 3” rakamlarini yazarak not almistir. Ayrica “kaldiraglarda kuvvetten kazang” kelimelerinin altini
¢izmis, “yoldan kayip” kelimelerini yuvarlak i¢ine almistir. J3 ile yapilan goriismede kelimelerin okudugunu
anlamasinda oldukca 6nemli olan piif noktalar1 oldugu icin altlarin1 ¢izdigini ve goziiniin Oniinde hep
bulunmasi i¢in notlar aldigini ifade etmistir. Bu stratejiler iistbiligsel stratejilerdir.

Devlet okulunda 6grenim goren, 8. sinif fen bilimleri dersi basart diizeyi “Orta” olan J4’lin “Basit
Makineler” {initesini okudugunu anlamasinda en fazla etkili olan stratejiler Resim 4’deki gibidir.

161



Trakya Egitim Dergisi, 15(0zel Say1) 2025, 154-183

Resim 4

J4’iin Basit Makineler Unitesini Okudugunu Anlamasinda En Fazla Etkili Olan Stratejiler

s Ceviz kiracag:

B .
tOruinak\d_@ugm—e: T

kaldirac (Gorsel 5.5). cxns (&
it makinedir.

LL

Yiksekik

GSrsel 5.4: EQik 0uzeT

ok
B s Gorsel 5.8: 1

Resim 4 incelendiginde J4’iin {initeyi okuma ve okudugunu anlama siirecinde “saglar, yoktur,
doniistiirtilebilir” kelimelerini yuvarlak icine aldigi, “isten ve enerjiden” kelimelerinin ise altim ¢izdigi
gorilmektedir. J4 ile yapilan goriismede J4'{in {initeyi okuyup anlamasinda en fazla etkili olan stratejilerin
ipuglarini yuvarlak i¢ine alma ve ipuglariin altin1 ¢izme stratejileri oldugu seklinde goriis bildirdigi tespit
edilmistir. J4 metni anlamasinda kilit kelimeler oldugu kelimelerin altim1 ¢izdigini ve yuvarlak igerisine
aldigini belirtmistir. Bu stratejiler {istbiligsel stratejilerdir.

Devlet okulunda 6grenim goren, 8. sinif fen bilimleri dersi basar1 diizeyi “Orta” olan J5’in “Basit
Makineler” linitesini okudugunu anlamasinda en fazla etkili olan stratejiler Resim 5’deki gibidir.
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Resim 5

J5’in Basit Makineler Unitesini Okudugunu Anlamasinda En Fazla Etkili Olan Stratejiler

uvvet kazanc: da .

D a2
ve el arabas, birer :'a':'
o g |

Gorsel 5.19: Pense

=
R ey = pe—1

—————— cn
Kuvvet kolu: 40°

: xald
ot Kolu, yUk Koluna ke

Resim 5’e bakildiginda J5’in okudugunu anlamasinda 6nemli olarak goérdiigii i¢in “kaldirag, kuvvet
kolu, destek noktasi, yiik kolu tahterevalli, saglamaz” kelimelerini yuvarlak icine aldig1 seklinde goriis
bildirdigi belirlenmistir. Bu nedenle J5 okudugunu anlamasinda en fazla etkili olan ipuglarini yuvarlak i¢ine
stratejisi Uistbiligsel stratejidir.

Ozel okulda dgrenim goren, 8. simf fen bilimleri dersi basar1 diizeyi “Orta” olan J6’min “Basit
Makineler” {initesini okudugunu anlamasinda en fazla etkili olan stratejiler Resim 6’daki gibidir.
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Resim 6

J6 min Basit Makineler Unitesini Okudugunu Anlamasinda En Fazla Etkili Stratejiler

s e
T e e

_ dénebilen bir cubuktan o),
diraclar inde rahatca S 1
K.al ir ‘ck noktasindan ve bu destek noktasinin Gzer! |d|racl inceleyelim. Kaldiraca kuyvet “3‘ asy
B. : e Hir. Gﬁrsel 5.16 ) verilir. Yok ile destek noktasi arasindag :nh
makinelere kaldisaeadi VO okta d arak isimiendirily, Kaug,

nokta jl mas ettigi N
hga Wdl verilir. Gubugun des;eget’;eyakse kaldiracin sagladig kuvvet kazanci da o kaday
kadar

ne s ve el arabasi bire !
raciar Gyvetkalu/al KOIn ?:S(Iﬁlmlz tanterevalli (@orsel 5.1 Zameks " ka“’"aw

olur. GUnluk s e
Kaldira M) anc saglamaz. :

Tal}lergmm
Gorsel 5.16: Kaldirag
Kaldiraglar destegin, yukan ve kuwetin bulundugu kofmma gbr

I. Destegi d
Bu ) kaldiraclarda destek, R e
Srsel 5.19), destegin arada
‘ S P

Destek noktasi v T Uygulanan
= = )

da yer alir (Gorsel 5.18). GUnlUuk hayatta kdllandigimiz

Gorsel 5.18: Destek 7 ik ile ki
oldugu kaldira¢

Destegin arada oldugu kaldiraglarda kuveet<omn

Yq]gw (Gérsel 5.20) kuvvetten kazanc

ya da yoldan kayip olmaz. Yani kuwetln buynklogo

yukan aglrllgma esmir Bu_tar, kaldiraclar kuvvetin :

yonuna de iQ P olayhgi-saglar.
Ancal den-Kaz maz.
LJ =
o b
(/U‘I ,.(_L M e

Resim 6 incelendiginde J6’nin iiniteyi okuma ve okudugunu anlama siirecinde; “kuvvet kolu biiyiidiik¢e
kuvvet kazanci artar”, “kuvvet kolu = is kolayligi, yiikk kolu, kazang, kayip” seklinde notlar aldig
gorilmektedir. J6 initeyi okurken “yiik kolu, kuvvet kolu, destek noktasi, pense is yapma” kelimelerini
yuvarlak igine almis, “bir destek noktasindan”, “kaldirag adi verilir”, “destek noktasi” kelimelerinin altini
cizmistir. J6 bu stratejileri, okudugunu anlamasinda ¢ok dnemli oldugu ve tekrar baktiginda kontrol yapabildigi
i¢in kullandigini ifade etmistir. Bu nedenle J6’nin iiniteyi okuyup anlamasinda en fazla etkili olan ipuglarinin
altin1 ¢izme, ipuglarini yuvarlak i¢ine alma ve not alma stratejileri tistbiligsel stratejilerdir.

TARTISMA VE SONUC

Arastirmanin sonuglarina gore 8. sinif fen bilimleri dersindeki basar1 diizeyleri iyi olan dgrencilerin
iiniteyi okuyup anlamalarinda en fazla etkili olan stratejilerin ipuglarinin altim1 ¢izme, ipuglarini yuvarlak i¢ine
alma, kelimelerin altin1 ¢izerek okuma ve not alma {istbilissel stratejileri oldugu tespit edilmistir. Bagari
diizeyleri orta olan 6grencilerin iiniteyi okuyup anlamalarinda en fazla etkili olan stratejilerin ipuglarinin altini
¢izme, ipuglarmi yuvarlak i¢ine alma, 6nemli noktalar1 tekrarlama ve not alma iist biligsel stratejileri oldugu
belirlenmistir. Basar1 diizeyleri kotii olan 6grencilerin {initeyi okuyup anlamalarinda en fazla etkili olan
stratejilerin kelimeleri kalemiyle takip ederek okuma, anlagilmayan kelimeleri tekrar etme ve okuma hizim
diistirme biligsel stratejileri oldugu tespit edilmistir.

Fen bilimleri dersindeki basar1 diizeyleri iyi ve orta olan 6grencilerin iiniteyi okuyup anlamalarinda en
az etkili olan stratejinin kelimeleri kalemiyle takip ederek okuma biligsel stratejisi oldugu belirlenmistir. Devlet
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okulunda 6grenim goren, basari diizeyi iyi olan bir 6grencinin de {initeyi okudugunu anlamasinda en az etkili
olan stratejinin tekrar okuma Ustbilissel stratejisi oldugu belirlenmistir. Basar1 diizeyleri kotii olan 6grencilerin
iiniteyi okuyup anlamalarinda en az etkili olan stratejilerin olmadigi belirlenmistir.

Arastirmada fen bilimleri dersindeki basar1 diizeyleri iyi ve orta olan 6grencilerin okuduklarini anlama
siireglerinde en fazla iglerine yarayan stratejilerin iistbiligsel stratejiler oldugu tespit edilmistir. Basar1 diizeyleri
iyi ve orta olan Ogrencilerin okuduklari anlamalarinda en az etkili olan ve basar1 diizeyleri kotii olan
ogrencilerin okuduklarim1 anlamalarinda en fazla etkili olan stratejilerin ise biligsel stratejiler oldugu
arastirmanin sonucunda tespit edilen 6nemli sonuglardandir.

Alan yazinda ortaokul 6grencilerinin ve {liniversite 6grencilerinin fen bilimleri 6grenme alanindaki diiz
metinleri okuma ve okuduklarimi anlama siireglerindeki bilissel ve iistbiligsel stratejilerin tespitine yonelik
yapilmis calismalar mevcuttur. Bu calismalardan Kumlu (2012) fen bilimleri 6gretmen adaylarinin
“Fotosentez ve Solunum”, “Kuvvet ve Hareket” konulari ile ilgili diiz metinleri okuma siire¢lerinde
kullandiklar1 biligsel ve iist bilissel stratejilerin tespitine yonelik bir calisma yapmistir. Kumlu (2012)
arastirmasinin sonucunda 6gretmen adaylariin not alma, sekil inceleme, sekil-grafik ¢cizme, metinde gecen
islemleri tekrarlama, numaralandirma yapma bilissel stratejilerini kullandiklarini, fosforlu kalemle ¢izme, kare
icine alma, kursun kalemle altin1 ¢izme, parantez i¢ine alma, yuvarlak igine alma fistbiligsel stratejilerini
kullandiklarini tespit etmistir. Kumlu Yurttas (2016) “Ist ve Sicaklik” konusunda dogrudan ve akranla okuma
stratejisi 6gretiminden sonra 6gretmen adaylarinin altini ¢izme, fosforlu kalemle boyama, kare i¢ine, alma not
alma, okuma hizin1 yavaslatma, sesli tekrar etme, yorumlama, isaret koyma, kare icine alma, renkli kalem
kullanma, tekrar okuma stratejilerini kullandiklarini tespit etmistir. Diken (2020) ortaokul 7. simif
Ogrencilerinin “Hiicre ve Boliinmeler” iinitesini okuma siireclerinde kullandiklar1 biligsel stratejilerin
kelimeleri kalemiyle takip ederek okuma, diisiincelerini sesli ifade etme oldugunu, istbilissel stratejilerin ise
ipuglarinin altin1 ¢izme, not alma, ipuglarini yuvarlak igine alma, tekrar okuma, sekli tekrar inceleme oldugunu
belirlemistir. Aydemir (2020) ortaokul 8. smif 6grencilerinin “DNA ve Genetik Kod” {initesini okuma
siireglerinde kullandiklar1 biligsel stratejilerin kelimeleri kalemiyle takip ederek okuma, sekil inceleme, zihinde
canlandirma oldugunu, iistbilissel stratejilerin ise ipuglarinin altin1 ¢izme, fosforlu kalemle kelimelerin altini
cizerek okuma, kendine soru sorma, ipuglarini yuvarlak i¢ine alma, kelimelerin altin1 ¢izerek okuma, tekrar
okuma oldugunu tespit etmistir. Uluslararasi alan yazinda iyi-k6tii okuyucularin diiz metinleri okurken
kullandiklar bilissel ve iistbiligsel stratejiler arasindaki farkliliklara odaklanan ¢aligsmalar da bulunmaktadir.
(Johnson-Glenberg, 2005; Pressley & Gaskins, 2006; Schellings, Aarnoutse & van Leeuwe, 2006; Anastasiou
& Griva, 2009; Shokrpour & Nasiri, 2011).

Yukarida ornekleri verilen ge¢misteki ¢aligmalar incelendigi zaman 6grencilerin fen bilimleri dersinin
iinitelerini okumalarinda ve okuduklarini anlamalarinda en fazla ve en etkili olan stratejilerin tespitine yonelik
herhangi bir ¢alisma yapilmadigi goriilmektedir. Bu aragtirmada fen bilimleri dersinde basarili olan
Ogrencilerin okuduklarin1 anlamalarina en fazla yardimeci olan stratejilerin iistbiligsel stratejiler olmasi
arastirmadaki onemli sonuclardan bir tanesidir. Yine arastirmada basarili Ogrencilerin okuduklarini
anlamalarinda en az islerine yarayan stratejilerin ise zayif biligsel stratejiler oldugu arastirmanin sonucunda
tespit edilen diger 6nemli sonugtur.

Arastirmanin sonuglarina gore sunulan oneriler asagidadir.

1- Ortaokul 6grencilerinin fen bilimleri derslerinin fizik 6grenme alanina yonelik tiniteleri, konulari, diiz
bilimsel metinleri okurken bu arastirmada tespit edilen ve okuduklarin1 anlamalarinda etkili olan ipuglarinin
altin1 ¢izme, ipuglarmi yuvarlak igine alma, not ama ve kelimelerin altin1 ¢izerek okuma, 6nemli kelimeleri
tekrarlama gibi ustbiligsel stratejilerin 6grencilere Ogretimleri yapilarak onlarin okuduklarini anlamalari
artirilabilir.

2- Fen metinlerinin okunup anlagilmasinda en fazla etkili olan biligsel ve iistbilissel stratejilerin fen
bilimleri 6gretmenlerine 6gretimleri yapilarak bu 6gretimlerin sonuglari incelenebilir.
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Abstract: This study aimed to identify the most and least effective strategies for 8th-grade
students to read and comprehend the "Simple Machines" unit. The study group consisted of 8
students, 4 students each studying in the 8th grade of a private school and a public school in the
city center of Kars. A case study, one of the qualitative research methods, was used in the study.
To determine the strategies used while reading the Simple Machines unit, students were asked
to read the unit by thinking aloud. Afterward, semi-structured interviews were conducted with
the students to confirm the most frequent, most effective, and least effective strategies in reading
and comprehending the unit. The data obtained from the observations of the students reading
the unit and the semi-structured interviews conducted with them after reading the unit were

hatundiken06@gmail.com.tr written down and analyzed qualitatively. According to the results of the study, it was determined
that metacognitive strategies such as underlining the clues, circling the clues, underlining the
words, and taking notes were the most useful strategies for students with good achievement
levels in the science course while reading the unit. It was found that the most useful
metacognitive strategies of the students with moderate achievement levels were underlining the
clues, circling the clues, repeating the important points, and taking notes, while the most useful
strategies of the students with poor achievement levels while reading the unit were the cognitive
strategies of following the words with a pencil, decreasing the reading speed, and repeating the
words that were not understood. It was determined that the strategy that was least useful for
students with good and moderate achievement levels in science courses while reading the unit
was reading by following the words with a pencil, while students with poor achievement levels
did not have any strategy that was least useful for them.
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INTRODUCTION

Scientific literacy is very effective in meaningful teaching of science subjects. However, not enough
effort is put into reading and writing in activities aimed at promoting scientific literacy in schools (Yore, Bisanz
& Hand, 2003). Reading science texts has an important place in scientific literacy. Reading and reading
comprehension are skills that individuals will benefit from for a lifetime to grow effectively and consciously
in the education and training process (Ozsoy & Giinindi, 2011). Reading is the most common way for
individuals to obtain information in their daily and academic lives (Capoglu, 2021). Students should learn how
to access, evaluate, and interpret scientific knowledge using books, publications, and electronic
communication systems. At this point, science texts are very important and are explanatory texts containing
scientific information (Yore, Craig & Maguire, 1998). Reading skills are of great importance during the
reading of science texts, and students with poor learning ability must receive help to read and understand
various texts (Fenty, 2019). Therefore, conscious and adequate use of strategies is essential in the process of
reading and comprehending science texts (Guzzetti, Williams, Skeels & Wu, 1997). Since the 1980s,
researchers have defined strategies as ways of reading comprehension to facilitate learning (Paris, Lipson &
Wixson, 1994). Reading strategies facilitate students’' comprehension processes and there are more than one of
these strategies that students use in their reading processes (Garner, 1987; Mokhtari & Reichard, 2002).
Science texts are one of the most important support points of science literacy. To read and understand these
texts and to structure them in the mind, it is necessary to use different sources, to extract, read, watch, and
criticize them, and for this, cognitive and metacognitive strategies should be used (Yore & Treagust, 2006,
Djudin, 2017). In other words, individuals should use cognitive and metacognitive strategies together to reach
the targeted proficiency in reading and reading comprehension (Yore et al., 2003; Kumlu, 2012). When
students use any strategy while reading a text to accomplish a cognitive goal, these strategies are defined as
cognitive strategies; if they use them to make sure that they have achieved a cognitive goal, this strategy is
defined as a metacognitive strategy. The identification of strategies as cognitive or metacognitive varies
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according to the purposes for which they are used (Flavell, 1976, 1979; Livingstone, 1997). If we consider
cognitive and metacognitive strategies from a broader perspective, cognitive strategies are related to the
processes and behaviors that students use to achieve the goals they set for a subject (Boekaerts, 1996). Students
who use cognitive strategies while reading a text establish relationships between information, enabling them
to separate appropriate information. Students who use metacognitive strategies, on the other hand, control their
learning processes based on the information they understand from the text (Pintrich, 1999). There are studies
on the cognitive and metacognitive strategies that students use while reading texts (Anastasiou & Griva, 2009:
Ayres, 1993; Blakey & Spence, 1990; Charles, Lester & O'Daffer, 1987; Cope, 1990; Diken, 2024; Eanet &
Manzo, 1976; Goos, Galbraith & Renshaw, 2000; Karagam, 2009; Karatas & Giiven, 2004; King, 1991;
Kumlu, 2012; Kumlu Yurttas, 2016; Kramers-Pals, Lambrechts & Wolff, 1983; Larkin & Reif, 1979; Larkin,
1983; Malloy, 1994; Montague, 1992; Owen & Sweller, 1985; Robinson, 1970; Simon & Simon, 1978; Smith
& Elliot, 1986; Taraban, Kerr & Rynearson, 2010; Thomas & Robinson, 1972; Winne, 1996; Weir, 1999;
Victor, 2004). Although studies have been conducted to determine the cognitive and metacognitive strategies
used by students in the process of reading science texts, these studies have been conducted on very limited
science subjects and generally for university students (Kumlu, 2012; Kumlu Yurttag, 2016). The strategies
identified in the processes of reading and comprehending science texts of secondary school students are related
to the subjects in the field of Biology learning (Diken, 2020). However, there is a need for studies to determine
the cognitive and metacognitive strategies that support the reading and comprehension of the units for the
Physics learning area, which is one of the most difficult learning areas of science. It is necessary to make in-
depth determinations of cognitive and metacognitive strategies that support the reading and comprehension of
Physics subjects, especially at the 8th-grade level. In Turkey, it can be stated that the high performance of 8th-
grade students in the High School Entrance Exam (HSEE) for them to continue their education in the high
schools of their choice depends significantly on reading and reading comprehension. Therefore, it is of great
importance to determine the strategies that are most effective in 8th-grade students' comprehension of science
texts while preparing for HSEE. In this study, the cognitive and metacognitive strategies that were most and
least useful for 8th-grade students in reading and comprehending the Simple Machines unit, one of the units
of the Physics learning area of the 8th-grade science course, which is important and which students often have
difficulty in understanding, were determined. It is considered that the results of this study may provide support
to future studies in terms of students' comprehension of Physics topics or units in a shorter time and better by
using the most effective strategies identified in this study while reading texts in the field of Physics.

METHOD
Research Design

In the study, the holistic multiple-case design of the case study, one of the qualitative research methods,
was used. In the holistic multi-case design, the situations studied in the research are first evaluated within
themselves, and then these situations are compared (Yin, 2003, Yildinm & Simsek, 2021). In this study,
students of different achievement levels studying in private secondary schools and public secondary schools
constitute the situations of the research.

Participants

The participants of the study consist of eight students who are studying in the 8th grade at a private
secondary school and a public secondary school in the center of Kars province and have different levels of
success in the science course. In the study, the real names of the secondary schools and students were kept
confidential, and the public secondary school was named as "PS", the private secondary school was named as
"PrS", and the students in these secondary schools were abbreviated as "J1, J2, J3, J4, J5, J6, J7, and J8".
Participation in the study was based on the principle of voluntariness and the students voluntarily participated
in the study.

Eight students participating in the study were evaluated at three levels as "high", "moderate" and "low"
in terms of their 8th-grade science GPA according to the principles in the Regulation on Secondary Education
Institutions of the Ministry of National Education (MoNE, 2023). Students with GPA between "84.99-100"
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were evaluated as "High", students between 60.00-69.99 as "Moderate", and students between "0-49.99" as
"Low".

Taking into account the issues determined by MoNE (2023), four of the eight students participating in
the study are studying in public schools and four in private schools. Two students (J1, J2) studying in a private
school and a student studying in a public school (J3) had high 8th-grade science course success levels, two
students studying in a public school (J4, J5) and a student studying in a private school (J6) had moderate
science course success levels, and a student studying in a private school (J7) and a student studying in a public
school (J8) had low science course success levels.

Data Collection Tools

The data collection tools in the study were the think-aloud sessions conducted with the “Simple
Machines” unit and the semi-structured interview form. Detailed descriptions of data collection tools are as
follows.

Think Aloud Sessions Conducted with the "Simple Machines" Unit

The first of the data collection tools in the study is the thinking-aloud sessions conducted on the reading
process of the "Simple Machines" unit. The “Simple Machines” unit in the 8th grade Science Textbook (Yanik,
2023) prepared by the MoNE was selected for reasons such as the high number of learning outcomes, the high
number of pictures, the high probability of being asked questions from this unit in the HSEE, the high
probability of students' tendency to use cognitive and metacognitive strategies in the reading process of this
unit, and the suggestions of Science teachers. 8. To use the 8th Grade Science Textbook's “Simple Machines”
unit in the study and to show the students' reading processes of the unit with examples, the necessary
permissions were obtained from the MoNE unit responsible for textbooks. To determine whether there was
any misinformation or misconceptions in the content of the "Simple Machines" unit, this unit in the science
textbook was checked again by two faculty members who are experts in the field of physics education and
made ready to be used in the study. Students read the "Simple Machines" unit using the think-aloud technique.
Thinking aloud is a technique to identify the interaction between different situations that affect students'
reading of the unit and their ability to read the unit (Van Someren, Barnard & Sandberg, 1994). Since the
questions were solved with think-aloud protocols, no observation form was used. Students were asked to read
the unit aloud. Observations of students' thinking aloud while reading the “Simple Machines” unit were made
to identify and distinguish the cognitive and metacognitive strategies they used in the reading process of the
unit and to name these strategies.

Semi-Structured Interview Form

Semi-structured interviews were conducted with the students to reaffirm the distinction between
cognitive and metacognitive strategies used by the students while reading the “Simple Machines” unit and to
determine the cognitive-metacognitive strategies that were the least and most effective in their reading and
comprehending the unit. Semi-structured interviews were conducted by the researcher immediately after each
student read the unit aloud. Semi-structured interview questions were prepared by Diken (2020).

The interview questions are as follows.
1- While reading the unit, you reread, took notes, underlined words, etc. Why did you do these?
How would it benefit you to do these things?
2- What strategy or strategies were most effective in your reading and comprehension of this unit?
3- What strategy or strategies were least effective in your reading and comprehension of this unit?

Research Process

In the study, first of all, science teachers were interviewed to determine the units that students had the
most difficulty in understanding. One of these units, the "Simple Machines" unit, which belongs to the Physics
learning area in the MoNE 8th grade Science Textbook (Yanik, 2023), was determined as one of the data
collection tools in the study. The "Simple Machines" unit was selected because questions from this unit are
asked every year in the High School Entrance Exam and the unit has a high number of learning outcomes in
the Science Curriculum. After determining the unit, the researcher prepared semi-structured interview
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questions designed with expert opinions. In the study, ethics committee permission was obtained with the
decision of Kafkas University Social and Human Sciences Scientific Research and Publication Ethics
Committee dated 22/12/2023 and numbered 52. The permission of the ethics committee was sent to the Kars
Provincial Directorate of National Education and permission was obtained from the Kars Provincial
Directorate of National Education to conduct the applications. Subsequently, the necessary permissions were
obtained from the parents of eight students in the private and public schools. The administrators of the private
and public schools were informed about the practices of the study. Eight students, who were the participants
of the study, were selected voluntarily and the students were informed about the implementation steps of the
study. The study was implemented in the science laboratories of private and public schools during times when
the students did not have classes and were available for the study. Before the students read the "Simple
Machines" unit, they were informed about the technique of thinking aloud. To determine the cognitive and
metacognitive strategies used by the students while reading the "Simple Machines" unit, they were asked to
read the unit by thinking aloud, and the process was observed by the researcher with the help of camera
recording. Following the students' reading of the unit, semi-structured interviews were conducted with them
once to identify the strategies that were most and least effective in their reading and comprehension of the unit
and to reaffirm the cognitive-metacognitive division of these strategies. Camera recordings of semi-structured
interviews with students were also taken. Implementations were made separately with each student. The
students' reading times of the unit by thinking aloud were 16 minutes for J1, 15 minutes for J2, 22 minutes for
J3, 22 minutes for J4, 17 minutes for J5, 18 minutes for J6, 22 minutes for J7, and 35 minutes for J8. The
observations of the students reading the unit by thinking aloud and the semi-structured interviews with them
after reading the unit were written down and computerized by the researcher. Written documents of
observations and interviews are made available for analysis.

Data Analysis

In analyzing the data, content analysis was used to reach concepts and relationships by explaining the study
data (Yildirnm & Simsek, 2021). The analysis of the data was carried out using a software where qualitative
data analysis was performed on the computer. First of all, two main themes were created as "Cognitive
Strategies" and "Metacognitive Strategies", the strategies used by the students in the process of reading the
unit. The strategies used by the students in the process of reading the unit were assigned as code to one of these
two themes according to the purpose of use. The strategies used by the students to comprehend what they read
were assigned as codes to the cognitive strategy theme and the strategies they used to check, monitor, and
evaluate themselves on whether they understood the unit were assigned as codes to the metacognitive strategy
theme. Afterward, the coding was completed by assigning the codes to the themes to determine the strategies
that were the most and least effective for the students to read and comprehend the unit. Upon completion of
the coding process, a dataset of a student's reading of the unit was independently coded by the second coder,
the other academic, who was an expert in the relevant subject, to double-check that the coding was done
correctly. The researcher and the other academic coder came together and made joint decisions about the
consistency and reliability of the coding made for the cognitive and metacognitive status of the strategies and
their maximum and minimum effectiveness. The percentage of consistency between the two encoders was
determined to be 96%. A joint decision was reached by making the relevant checks on the remaining 4%
inconsistent data.

RESULTS

This section presents the cognitive and metacognitive strategies that are most and least effective in
students' reading and comprehension of the “Simple Machines” unit in a Table and then provides explanations
for the table. Afterward, some pictures of the strategies that were most effective in students' reading and
comprehension of the unit were presented and necessary explanations were made for these pictures.

The strategies that are most and least effective in reading and comprehension of the "Simple Machines"
unit of 8th-grade students are shown in Table 1.
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Table 1

Strategies that are Least and Most Effective in Students' Reading and Comprehension of the Unit

Unit Simple Machines Unit

Type of Secondary School PrS PrS PS PS PS PrS PrS PS
8th Grade Students J1 J2 J3 J4 JS Jo J7 J8
8th Grade Science Course Achievement Levels H H H M M M L L
Cognitive Reading Strategies

Reading by following the words with pencil Few Few Few Few Few Few Alot
Reducing the reading speed A lot
Repeating words that are not understood A lot
Metacognitive Reading Strategies

Underlining clues Alot Alot Alot A lot

Circling the clues A lot Alot Alot Alot Alot

Re-reading Few

Repeating important points A lot

Reading by underlining words A lot

Taking notes Alot Alot Alot A lot

As can be seen in Table 1, the least effective strategy in the reading comprehension of J1, who was
studying in a private school and whose achievement level in the 8th-grade science course was "High", was the
cognitive strategy of reading by following the words with a pencil, while the most effective strategies were the
metacognitive strategies of circling clues and taking notes.

The cognitive strategy of reading by following the words with a pencil was the least effective strategy
in the reading comprehension of J2, who attended a private school and whose achievement level was “High”,
while the most effective strategies were underlining the clues, reading by underlining the words and taking
notes metacognitive strategies.

While the least effective strategies in the reading comprehension of J3, who attended a public school
and had a “High” achievement level, were the cognitive strategy of reading by following the words with a
pencil and the metacognitive strategy of rereading, the most effective strategies were the metacognitive
strategies of underlining the clues, circling the clues and taking notes.

While the cognitive strategy of reading by following the words with a pencil was the least effective
strategy in the reading comprehension of J4, who attended a public school and whose achievement level was
“Moderate”, the most effective strategies were the metacognitive strategies of underlining the clues, circling
the clues, and repeating the important points.

While the cognitive strategy of reading by following the words with a pencil was the least effective
strategy in the reading comprehension of J5, who was studying in a public school and whose achievement level
was “Moderate”, the most effective strategy was the metacognitive strategy of circling the clues.

While the cognitive strategy of reading by following the words with a pencil was the least effective
strategy in the reading comprehension of J6, who attended a private school and whose achievement level was
“Moderate”, the most effective strategies were the metacognitive strategies of underlining the clues, circling
the clues and taking notes.

While the least effective strategy was not found in the reading comprehension of J7, who was studying
in a private school and whose achievement level was "Low", the most effective strategy was the cognitive
strategy of reading by following the words with a pencil.

While there was no strategy that was least effective in the reading comprehension of J§, who attended a
public school and whose achievement level was "Low", the most effective strategies were the cognitive
strategies of decreasing the reading speed and repeating the words that were not understood.

Some illustrations and explanations of the strategies that are most effective in students' reading and
comprehension of the "Simple Machines" unit are as follows.
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The strategies that are most effective in reading comprehension of the "Simple Machines" unit of J1,
who is studying in a private school and whose 8th-grade science course success level is "High", are as shown

in Figure 1.
Figure 1

The Strategies Most Effective in J1's Reading Comprehension of the Simple Machines Unit
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When Figure 1 is analyzed, it can be seen that J1 took notes on "moving pulley, gain from the force,
the difference between moving and fixed pulley, direct proportion" in the process of reading and reading
comprehension of the "Simple Machines" unit. J1 also completely underlined the sentence "as the number of
moving pulleys increases, the rate of gain in force and the rate of loss in path increases" and circled the word
"increases". In the interview with J1, it was determined that the strategies that were most effective in reading
and comprehending the unit were note-taking and cue-circulating strategies. Since J1 used these strategies to
check his/her comprehension of the unit, note-taking, and circling clues are metacognitive strategies.

The strategies that are most effective in the reading comprehension of the unit by J2, who is studying
in a private school and whose success level is "High", are shown in Figure 2.
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Figure 2

The Strategies Most Effective in J2's Reading Comprehension of the Simple Machines Unit
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When Figure 2 is examined, it is seen that in the process of reading comprehension, J2 underlined the
words "gain from force can provide gain from the road, there is no gain from energy" and the sentence "simple
machines provide ease of doing work by changing the direction of force". In addition, he/she noted the formula
"direct proportion" on the oblique plane shape and "h = a.n" on the screw. In the interview with J2, it was
determined that the most effective strategies in reading and comprehending the unit were note-taking,
underlining clues, and underlining words. Since J2 stated that she underlined the words because s/he considered
them very important for her/his reading and comprehension and took notes to keep them in front of her/his
eyes, these strategies are metacognitive strategies.

The strategies that are most effective in reading the "Simple Machines" unit of J3, who is studying in
a public school and whose 8th-grade science course success level is "High", are shown in Figure 3.
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Figure 3

The Strategies Most Effective in J3's Reading Comprehension of the Simple Machines Unit
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In J3's reading comprehension of the “Simple Machines” unit, s/he matched the types of levers with
the tools and wrote the numbers “3, 2, 3, 1, 1, 3” under the pictures of scissors, pliers, equal-armed scales,
tweezers, racket, and clothespin, respectively. J3 also underlined the words “gain in leverage” and circled the
words “loss in path”. In the interview with J3, s/he stated that s/he underlined the words as they were very
important tricks for her/his reading comprehension and that s/he took notes to keep them in front of her/his
eyes at all times. These strategies are metacognitive.

The strategies that are most effective in the reading comprehension of the "Simple Machines" unit of

J4, who is studying in a public school and whose 8th-grade science course success level is "Moderate", are
shown in Figure 4.
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Figure 4

The Strategies Most Effective in J4's Reading Comprehension of the Simple Machines Unit
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When Figure 4 is examined, it is seen that J4 circled the words "provides, does not exist, can be
transformed" and underlined the words "from work and energy" in the process of reading and comprehending
the unit. In the interview with J4, it was determined that the strategies that were most effective in reading and
comprehending the unit were the strategies of circling the clues and underlining the clues. J4 stated that s/he
underlined and circled the words that were keywords in his/her comprehension of the text. These strategies are
metacognitive strategies.

The strategies that are most effective in reading the "Simple Machines" unit of J5, who is studying in
a public school and whose 8th-grade science course success level is "Moderate", are shown in Figure 5.
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Figure 5

The Strategies Most Effective in J5's Reading Comprehension of the Simple Machines Unit
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As seen in Figure 5, J5 circled the words “lever, force lever, support point, load lever seesaw, does not
provide” because s/he considered these words important for her/his comprehension of what s/he read.
Therefore, the most effective strategy in J5's reading comprehension is the metacognitive strategy of circling
clues.

The strategies that are most effective in reading comprehension of the "Simple Machines" unit of J6,

who is studying in a private school and whose 8th-grade science course success level is "Moderate", are shown
in Figure 6.
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Figure 6

The Strategies Most Effective in J6's Reading Comprehension of the Simple Machines Unit
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When Figure 6 is analyzed, it is seen that J6 took notes such as "as the lever of force increases, the force
gain increases", "lever of force = ease of work, the lever of load, gain, loss" during the reading and reading
comprehension process of the unit. While reading the unit, J6 circled the words "load arm, force arm, support
point, pliers work", and underlined the words "from a support point", "called a lever", and "support point". J6
stated that s/he used these strategies because they were very important in his/her reading comprehension and
s’he was able to check when s/he looked at them again. Therefore, the strategies of underlining the clues,
circling the clues, and taking notes, which were most effective in J6's reading and comprehension of the unit,
are metacognitive.

DISCUSSION AND CONCLUSION

Study findings reveal that the metacognitive strategies that were most effective in the reading and
comprehension of the unit by students with high achievement levels in the 8th-grade science course were
underlining the clues, circling the clues, reading by underlining the words, and taking notes. It was determined
that the most effective strategies in the reading and comprehension of the unit by the students with moderate
achievement levels were underlining the clues, circling the clues, repeating the important points, and taking
notes metacognitive strategies. It was determined that the most effective strategies for the students with low
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achievement levels in reading and comprehending the unit were the cognitive strategies of reading by following
the words with a pencil, repeating the incomprehensible words, and decreasing the reading speed.

The cognitive strategy of reading by following the words with a pencil was the least effective in reading
and comprehending the unit for students with high and moderate achievement levels in science courses. The
metacognitive strategy of rereading was the least effective in the reading comprehension of a student studying
in a public school with a high achievement level. It was determined that students with low achievement levels
did not have the least effective strategies in reading and comprehending the unit.

In the study, it was determined that the strategies that were most useful in the reading comprehension
processes of the students with high and moderate achievement levels in the science course were metacognitive.
One of the important results of the study is that the least effective strategies in reading comprehension of
students with high and moderate achievement levels and the most effective strategies in reading comprehension
of students with low achievement levels are cognitive strategies.

In the literature, there are studies conducted to determine the cognitive and metacognitive strategies of
secondary school students and university students in the processes of reading and comprehending plain texts
in the field of science learning. Kumlu (2012) conducted a study to determine the cognitive and metacognitive
strategies used by pre-service science teachers in the reading process of plain texts on "Photosynthesis and
Respiration” and "Force and Motion". Kumlu (2012) found that pre-service teachers used the cognitive
strategies of taking notes, examining figures, drawing figures-graphs, repeating the operations in the text,
numbering, and used the metacognitive strategies of drawing with highlighter, squaring, underlining with
pencil, bracketing, and circling. Kumlu Yurttag (2016) determined that the pre-service teachers used
underlining, coloring with highlighter, squaring, taking notes, slowing down the reading speed, repeating
aloud, interpreting, marking, using colored pencils, and rereading strategies after direct and peer reading
strategy instruction in the ‘Heat and Temperature’ unit. Diken (2020) determined that the cognitive strategies
used by secondary school 7th-grade students in the reading process of the "Cells and Divisions" unit were
reading words by following with pencil and expressing their thoughts aloud, and metacognitive strategies were
underlining the clues, taking notes, circling the clues, re-reading, and re-examining the shape. Aydemir (2020)
found that the cognitive strategies used by secondary school 8th-grade students in the reading process of the
"DNA and Genetic Code" unit were reading by following the words with a pencil, examining the shape, and
visualizing in the mind, and metacognitive strategies were underlining the clues, reading by underlining the
words with a highlighter, asking questions to oneself, circling the clues, reading by underlining the words, and
rereading. In the international literature, there are also studies focusing on the differences between the cognitive
and metacognitive strategies used by good and bad readers while reading plain texts (Johnson-Glenberg, 2005;
Pressley & Gaskins, 2006; Schellings, Aarnoutse & van Leeuwe, 2006; Anastasiou & Griva, 2009; Shokrpour
& Nasiri, 2011).

When the past studies given above are examined, it is seen that no study has been conducted to determine
the most frequently used and most effective strategies in students' reading and comprehension of the units of
the science course. One of the significant results of this study is that metacognitive strategies are the strategies
that help students who are successful in science courses to comprehend what they read the most. Another
important result of the study was that the least useful strategies for successful students in comprehending what
they read were weak cognitive strategies.

The recommendations presented according to the results of the study are as follows.

1- Secondary school students' comprehension of what they read can be increased by teaching them
metacognitive strategies such as underlining clues, circling clues, taking notes, underlining words, and
repeating important words, which were identified in this study and which are effective in their reading
comprehension while reading units, topics and plain scientific texts in the physics learning area of science
courses.

2- Cognitive and metacognitive strategies that are most effective in reading and comprehending science
texts can be taught to science teachers and the results of these teachings can be analyzed.
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