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Ozet

Bu galismanin amaci, fen bilimleri 6gretmenlerinin alan bilgilerinin teknoloji ile entegrasyonu sonucunda 6z-
yeterlik inanclarimni incelemektir. Yapilan g¢alismada hem nitel hem de nicel arastirma yontemlerinden
yararlanilmigtir. Arastirma basit seckisiz 6rnekleme yontemi kapsaminda Kirsehir ilinde gorev yapmakta olan 75
fen bilimleri 6gretmeni ile gerceklestirilmistir. Arastirmanin nicel kisminda TPAB o6z-yeterlik Olgegi, nitel
kisminda ise yar1 yapilandirilmis goriisme formu kullanilmistir. Nicel verilerin analizinde SPSS programi, nitel
verilerin analizinde ise betimsel ve igerik analizi birlikte kullanilmistir. Arastirma sonucunda, teknolojik
yeniliklerin derse entegre edilmesi ile 6gretmenlerin 6z yeterlik inanglarmin gelistigi gozlenmistir. Bununla
birlikte 6gretim teknolojilerinin cinsiyete bagli olarak degismedigi, fakat TPAB 6z yeterlik inanglarinin cinsiyete
gore erkekler lehine degistigi sonucuna ulagilmistir. Mezun olunan okul tiiriintin 6gretim teknolojileri algilarin
etkiledigi goriilmiistiir. Fen bilimleri gretmenlerinin TPAB konusunda bilgi eksikliklerinin (Orn. teknoloji ile
pedagojik alan bilginin entegrasyonunda) oldugu belirlenmistir. Bu eksikliklerin hizmet igi egitimler ile
giderilebilecegi diistiniilmektedir. Ayni zamanda bir¢ok Ogretmenimizin giintimiiz teknolojisine uyum
saglamada (internet erisimi, alt yapi ve donanim eksikligi, giincelleme eksiklikleri vb.) zorlandiklar1 tespit
edilmistir.
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Giris

Glintimiizde teknolojinin gelisimi ile birlikte egitim sisteminde Ogrenme ortamlar:
etkilenirken, 6gretim programlarinda da bireyin mevcut teknolojiyi gelistirmeye yonelik kazanimlara
ulasabilmesi hedeflenmistir. Dolayisiyla teknolojideki ilerleme egitim sektoriinde yeni egitim
bi¢imlerinin ortaya ¢ikmasma sebep olurken, egitimin gelismesi de teknolojik gelismeye sebep
olmustur (Keskin, 2014). Ogretmenlerin 6gretimde teknoloji ve bilgisayar1 kullanmamalari halinde,
egitimde amaglanan hedefin gerceklesmesi onemli Olciide olumsuz etkilenebilir (Akkoyunlu ve
Kurbanoglu, 2003). Ogrencilerin iginde bulunduklari yasama yonelik bilgileri kazanabilmeleri ve
siirecte basarili olabilmeleri i¢in fen bilimleri diinyasim1 ¢ok iyi tanimalar1 ve ondan yararlanma
yollarini bilmeleri gerekmektedir. Ciinkii bilim ve teknolojinin temeli akilciliktir (Hanger, Sensoy ve

Yildirim, 2003).

Fen bilimlerinde temel kavramlarin 6gretimi gerceklestirilirken gerekli materyallerin 6grenme
ortamlarinda bulundurulmas: ekonomik ya da giivenlik bakimindan miimkiin olmayabilir. Olas1 bir
ortamlar1 6grenme tiriinlerini olumlu etkilemektedir (Celik ve Karamustafaoglu, 2016; Sari, Pektas,
Celik ve Kirindi, 2018). Bu dogrultuda fen 6grenmede simiilasyonlar ve animasyonlar kullanildig: reel
veya sanal 0grenme ortamlarinda deneyler yaparak elestirel diisiinme gibi diisiinme becerileri de
gelisebilmektedir (Singer, 2007, 5.483). Anlaml1 6grenmeyi destekledigi bilinen 6gretim yontemlerinin
simiilasyonlarla birlikte kullanilmasi simiilasyonlarin fen 6grenme ve O6gretme tizerindeki olumlu
etkisini arttiracaktir (Kartal, 2017). Bu durumda teknolojik araglar1 kullanmanin pedagojik yoniiniin
ogretmenlere kazandirilmasi &nem teskil etmektedir (Akkog, Ozmantar ve Bingdlbali, 2008).
Boylelikle 6gretmenlere teknolojik araglari etkili bir sekilde kullanma becerisi kazandirmak, fen
egitimini teknoloji ile biitlinlestirilmis yani harmanlanmis bir 6grenme ortaminda planlayabilmek
Oogrenmede verimi artiracaktir. Teknoloji ¢ag1 olarak adlandirilan cagimizda, fen bilimleri
Ogretmenlerinden teknoloji okuryazari bireyler yetistirmeleri beklenmektedir. Fakat &gretmenlerin
teknoloji okuryazari bireyler yetistirmelerinin 6n sarti kendilerinin teknoloji okuryazari olmalari,
sahip olduklar1 teknolojik bilgileri alan ve pedagojik bilgileri ile birlestirerek, sinuf ici uygulamalarda
verimli ve etkili sekilde kullanmalar: gerektigi belirtilmistir (Angeli ve Valanides, 2009; Niess, 2008).
Ozellikle son yillarda {ilkemizde yapilan arastirmalarda okullardaki teknoloji altyapisini elde etmek
i¢in yapilan biiyiik teknoloji yatirimlarna karsin egitim teknolojilerinin dgretim siirecine etkili bir
bicimde entegrasyon edilemedigi tespit edilmistir (Cift¢i, Taskaya ve Alemdar, 2013). Hizmet igi
egitimlerin ders igerikleri incelendiginde ise Ogretmenlerin egitim teknolojilerine yonelik

ihtiyaclarinin gérmezden gelindigi ortaya ¢ikmaktadir (Uluyol, 2013).
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Ogretmenlerin mesleki yeterliligi onlarin pedagojik alan bilgilerinin incelenmesiyle ortaya
konulmaktadir. Bu konunun biiyiik bir 6nem tasimasindan dolayr 6gretmenlerin ve Ogretmen
adaylarinin pedagojik alan ve konu alan bilgisi ¢ok arastirilan konular haline gelmistir (Karahasan,
2010; Mihladiz, 2010). Egitim sistemlerinin bazen toplumlarin gereksinim duydugu niteliklerde
bireyler yetistiremedigini gormekteyiz. Bu sorunu gidermenin, 6gretme-6grenme siireclerini daha
verimli yapmanin, yani nitelikli bireyler yetistirmenin bir yolu da teknolojinin egitimle
biitiinlestirilmesidir. Egitim sistemlerinde teknolojiden yararlanabilmek igin ise nitelikli 6gretmen
yetistirilmesi gerekmektedir (Kirschhner ve Selinger, 2003; Semseddin ve Odabasi, 2004). Bir konuyu
¢ok iyi biliyor olmak, o konuyu iyi Ogretebilmek anlamina gelmemektedir. Buna bagh olarak
O0gretmenlerin sahip olduklar1 alan bilgilerini 6ne siirerek, 6grencilere gereken bilgi ve becerileri
kazandirmalar icin teknolojinin etkili kullanimi 6nemi bir faktordiir. Bu nedenle 6gretmen ve 6grenci
boyutuyla teknoloji entegrasyonu dikkate alinmalidir (Kurt, 2013). icinde bulundugumuz yiizyilda
degisen Ogretmen rolleriyle birlikte, bu rollere bagli olarak 6gretmen yeterlikleri ve becerileri de
siirekli olarak degismektedir. Ogretmen rollerini etkileyen faktdrlerin analizi bu agidan &nemlidir.
Teknolojik gelismeler de Ogretmen rollerini etkileyen faktorlerin basinda gelmektedir (Kabakg:

Yurdakul, 2011).

Yasamin her alaninda var olan teknoloji; egitim kurumlarinda da etkisini gostermistir ve
egitim ortamlar1 teknolojik olarak donatilmistir. Ancak bu donatim siireci, hizmet 6ncesi 6gretmen
yetistiren kurumlarda, egitim yoOneticilerinde “Bu teknolojileri takip ederek uygulayabilecek
dgretmenleri yetistirebiliyor muyuz?” veya “Ogretmenler teknolojiyi etkili bir sekilde kullanabiliyor
mu?” sorularmi akillara getirmektedir. Farkli bir agidan bakilacak olursa giintimiizde ¢agmn
gerektirdigi yeterlikler ile becerilere sahip bireyler yetistirmeyi amaclayan bir egitim sistemi, diinya
standartlarinda bir kalite, ancak teknolojiyi etkili kullanabilecek ogretmenler sayesinde
yakalanabilmektedir. Bu sebeple okullarin teknolojik altyapilarini siirekli iyilestirmelerinin gerekliligi
ile birlikte degisen 6gretmen rollerine bagli olarak, 6gretmen yetistiren kurumlarin da 6gretmenlerin
cagm ihtiyaclarna uygun bir sekilde yetistirilebilmeleri icin gerekli cabay1 gostermeleri gereklidir
(Ay, 2015). Bir konuyu ¢ok iyi biliyor olmak, o konuyu iyi dgretebilmek anlamina gelmemektedir.
Buna bagl olarak 6gretmenlerin sahip olduklar: alan bilgilerini 6ne siirerek, 6grencilere gereken bilgi
ve becerileri kazandirmalar icin teknolojinin etkili kullanimi &nemi bir faktordiir. Bu nedenle
Ogretmen ve Ogrenci boyutuyla teknoloji entegrasyonu dikkate alimmalidir (Kurt, 2013). Bu
nedenlerden dolay siirekli gelisim halinde olan teknolojiyi yakindan takip ederek cagdas gelismelere
ayak uydurmamiz gerekmektedir. Yasamimizin vazgecilmezi olan egitime de bu teknolojik

gelismeleri yansitmamiz sarttir. Dolayisiyla teknolojiyi derse entegre ederek dersi anlatmamiz
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cocuklara kazandirilmasi gereken kazanimlari daha ¢abuk 6gretmemizi saglayacaktir. Dersi daha aktif

ve eglenceli hale getirecektir. Burada da TPAB (Teknolojik Pedagojik Alan Bilgisi) ortaya ¢ikmaktadar.
TPAB’1n Ortaya Cikis1

Ik olarak Pierson (1999); doktora tez caligmasinda teknoloji entegrasyonunu teknolojik
pedagojik alan bilgisinin birlesimi veya teknolojinin pedagojiyle alana entegre edilmesi olarak
tanimlamistir. PAB (Pedagojik Alan Bilgisi)'in icerisinde teknolojik bilginin gerekli oldugunu
vurgulayan Pierson’a gore, 6gretmenin teknolojiyi etkili bir bicimde dersine entegre edebilmesi igin
O0gretmen teknolojiyle biitiinlesen genis bir alan bilgisi ve pedagojik bilgiye sahip olmasi gereklidir.
Pierson ayni zamanda, Mishra ve Koehler (2006) tarafindan daha ileriki dénemlerde gelistirilen TPAB
modelindeki bilgi tiirleri arasindaki iliski ve kesismeleri de etkili bir teknoloji entegresi bakimindan

tanimlayan ilk aragtirmacidir.

TPAB’1n Gelisimi

Arastirmacilar, pedagojik alan bilgisini (PAB) teknoloji ile 6gretim alaninda degisik bigimlerde
kavramsal hale getirmiglerdir. Ornek olarak “Margerum-Lays ve Marx (2003) “egitim teknolojisinin
pedagojik alan bilgisi®, Slough ve Connell (2006) , teknolojik alan bilgisi* (Akt. Angeli ve Valanides,
2009, s.155), Mishra ve Koehler (2005) ise literatiirde gegerli “Teknolojik Pedagojik Alan Bilgisi

(TPAB)” terimini ileri siirmiiglerdir.

Ulkemizde Tiirk Egitim Dernegi'nin (TED) yi1l 2009'da yayinladig1 dgretmen yeterlikleri ile
ilgili raporunda TPAB (s.174) “Ogretim programlari ve bu programlarin konu alani, programin nasil
Ogretilecegi ve alanin diger alanlar ile iligkisi, alandaki en son gelismeler, alanin arag, temel kavram
yapilary, Ogretilecek alanin teknolojiyle biitiinlestirilmesi hakkinda bilgili olma” bigiminde ifade
edilmis ve hem hizmet Oncesindeki Ogretmen adaylarimin hem de hizmetteki ogretmenlerin bu
yeterlige sahip olmasi gerektigi ifade edilmistir. TPAB, PAB'nin {izerinde durdugu &gretmen egitimi
anlayisini kullanarak 6gretmenin bilgisini teknoloji kullanimi bakimindan 6zellesmis hale getiren bir
cerceve sunmaktadir. Buna ilave olarak, TPAB teknoloji ile ilgili 6gretmen egitimindeki sorunu
anlamamiza katki saglamakta ve ¢oziim &nerisinde bulunmamiza yardimci olmaktadir. Teknolojiyi
etkili bir sekilde kullanabilmeleri icin Ogretmenlere alan, teknoloji ve pedagoji 0gelerinin
etkilesiminden olusacak bilgi birikimini olusturmalar: icin firsatlar sunmamiz gerekmektedir (Oner,

2015).

Teknoloji ile alan bilgisinin ve pedagojik uygulamalarin bir arada planl kullaniminin isaret
edildigi glintimiiz egitim anlayisinda bu ¢alima ile fen bilimleri 6gretmenlerinin teknolojiyi derslerle
ne kadar biitiinlestirebildigi, akilli tahtalari, diger teknoloji iiriinlerini ne diizeyde verimli

kullanabildigi ve bunlari fen bilimleri ile entegre edip dersleri verimli hale getirip getirmedigi
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aragtirilmistir. Bu dogrultuda arastirmanin temel amaci, Fen bilimleri 6gretmenlerinin Teknolojik

Pedagojik Alan Bilgisi (TPAB) hakkindaki diisiincelerini incelemektir.
Yontem

Arastirmada, fen bilimleri 6gretmenlerinin TPAB 06z-yeterliliklerini incelemek amaciyla hem
nicel hem de nitel arastirma yontemleri kullamilmistir. Arastirmada ¢oklu yontemlerin (nitel ve nicel
yontemlerin) kullanimi ile yontemsel cesitleme saglanmistir (Patton, 1990: Aktaran, Biiyiikoztiirk,
Cakmak, Akgiin, Karadeniz ve Demirel, 2009). Boylelikle, farkli yontemler kullanlarak elde edilen
veriler birbirini desteklemekte ve ulasilan sonuglarin gegerligi ve giivenirligi arttirllmaktadir (Yildirim
ve Simsek, 2008). Arastirmanin nitel boyutundan elde edilen veriler, nicel boliimden elde edilen
verilerin detayli bir bigimde agiklanmasma yardimci olur (Creswell, 2003). Arastirmanin nitel
kisminda durum galismasi yonteminden yararlanilmistir. Bu yontem kisa siirede derinlemesine bilgi
elde edebilmek icin arastirmacilarin kullandig1 bir yontemdir. Arastirmanin nicel boyutunda ise
tarama yontemi kullanilmistir. Bu arastirma yontemi 6gretmen adaylarinin inanglarmi, tutumlarim
veya davranislariny; devam eden siireci ya da gelismekte olan egilimlerini ifade etmeyi (Plano Clark
ve Creswell, 2015), mevcut olaylarin daha onceki olay ve kosullarla iligkilerini var oldugu bigimde

betimlemeyi amaglamaktadir.
Calisma Grubu

Arastirmanin ¢alisma grubunu 2016 yili Kirsehir ilinde goérev yapmakta olan 75 fen bilimleri
Ogretmeni olusturmaktadir. Calismada basit seckisiz 6rnekleme yontemi kullanilmistir. Bu 6rnekleme
yonteminde secilen Orneklem smirli evreni temsil etmektedir. Evrendeki tiim birimler, 6rnege
secilmek i¢in esit ve bagimsiz bir sansa sahiptir, temsil edici bir 6rneklemin se¢iminin gegerli ve en iyi

yolu seckisiz 6rneklemedir (Biiyiikoztiirk, Akgiin, Karadeniz, Demirel ve Kilig, 2013).

Katilimcilarin cinsiyete gore dagilima bakildiginda katilimcilarin %59 unu (f=44) kiz fen
bilimleri 6gretmenleri olustururken, %41 ini (f=31) erkek fen bilimleri 6gretmeni olusturmaktadir.
Arastirmaya katilan fen bilimleri 6gretmenlerinin ¢ogunlugunu kiz 6gretmenler olusturmaktadir.
Arastirmaya katilanlarin %12 si (f=9) 25-34 yas araliginda, yaklasik olarak %49 u (f=37) 35-44 yas
araliginda, yaklasik olarak %34 ii (f=26) 45-55 yas araliginda ve yaklasik olarak %5 i (f=3) ise 55 yas ve
tistiidiir. Katilimeilarin %19 u (f=14) Anadolu Lisesinden, %5 i (f=4) Anadolu Ogretmen Lisesinden,
%68 i (f=51) Genel Liselerden, %8 lik (f=6) kismu ise diger liselerden mezun olmustur. Fen Lisesi
mezunu olarak arastirmaya katilan ogretmen bulunmamaktadir. Calismaya katilan fen bilimleri
ogretmenlerinin %48 i (f=36) gilinde 1-3 saat arasinda, %26 s1 (f=20) giinde 4 saatten fazla bilgisayar
kullanmaktadir. Katihmcilarin %4’ (f=2) bilgisayar1 ayda 1-3 saat arasinda %16’s1 (f=12) giinde 1

saatten daha az bir zamani ve %6’s1 (f=5) ise haftada 1-3 saat arasinda bilgisayar kullanmaktadir.
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Calismaya katilan 6gretmenlerin %77 si (f=58) ev ortaminda internete erisim saglarken, %23 liik (f=17)

kismi ev disindaki (okul, sinif vs.) yerlerden erisim saglamaktadir.
Veri Toplama Araglan

PAB 6z-yeterlilik inang 6l¢egi. Fen bilimleri 6gretmenlerinin teknolojik pedagojik alan bilgisi
(TPAB) 06z yeterlilik diizeylerini degerlendirmek i¢in Canbazoglu Bilici (2012) tarafindan gelistirilen
TPAB Oz-Yeterlilik Inang Olgegi kullamlmistir. Olgegin orijinali 49 maddeden olusmaktadir. Fakat
glivenirlik ¢alismalar1 sonrasinda 6lgek maddelerinden 26 tanesi ¢ikarilarak 23 madde kullanilmistir.
Ol¢me araci 10'1u Likert olarak hazirlanmustir.

Testten ¢ikarilan maddeler sonucunda testin giivenirligini tespit etmek i¢in Cronbach Alfa
degeri hesaplanmis ve ,96 olarak bulunmustur. Yasar (2014)’e gore Cronbach Alfa degerinin ,80 ile
1,00 arasinda ise yiiksek derecede giivenilir kabul edilmektedir. Olgegin giivenirlik degeri ,80 ile 1,00
oldugu icin yiiksek derecede giivenilirdir. Ayrica Olgegi olusturan faktorlerin giivenirlikleri
incelendiginde; TB faktoriiniin alfa degeri ,68; TAB faktoriiniin alfa degeri ,71; TPB faktoriiniin alfa
degeri ,82 ve TPAB faktoriiniin alfa degeri ,78 olarak bulunmustur. Bu degerler TB, TAB ve TPAB
faktorlerinin oldukga giivenilir oldugunu, TPB faktoriiniin ise yiiksek derecede giivenilir oldugunu

gostermektedir.

Tablo 1. Faktorler arast korelasyon analizi

TPB TAB TPAB
TB (Teknolojik Bilgi) ,694* ,655* ,633*
TPB (Teknolojik Pedagojik Bilgi) ,847% ,856%*
TAB (Teknolojik Alan Bilgisi) ,753%*

Tablo 1'de faktorler arasi korelasyon degerleri incelendiginde TB ile TPB arasinda ,694
degerinde, TB ile TAB arasinda ,655 degerinde, TB ile TPAB arasinda ,633 degerinde pozitif yonde bir
iliskinin oldugu goriilmektedir. Ayn1 zamanda TPB ile TAB arasinda ,847 degerinde, TPB ile TPAB
arasinda ,856 degerinde pozitif bir iliski bulunurken TAB ile TPAB arasinda ,753 degerinde pozitif

iliski bulunmustur.

Goriisme formu. Ogretmenlerin TPAB’a iliskin goriislerinin degerlendirilmesi igin TPAB
Goriisme Formu (TPAB-GF) kullanilmistir. TPAB-GF 3 adet yar1 yapilandirilmis goriisme
sorularindan olusmaktadir. Goriisme formunun hazirlanmasi siirecinde alan yazin taranarak madde
havuzu olusturulmustur. Madde havuzunda olusturulan maddeler uzman goriisleri cercevesinde
gecerligi ve giivenirlikleri saglanmistir. Uzman goriislerinin alinmas: siirecinde taslak bir goriisme
formu olusturulmustur. Taslak formu olusturan her bir madde karsisinda “uygun”, “uygun degil” ve

“gelistirilmesi gerekir” maddeleri yer almaktadir. Uzman goriisleri ¢ercevesinde maddeler incelenerek

degerlendirilmistir. Uzman goriisleri arasindaki tutarlik Miles ve Huberman (1994) tarafindan ortaya
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konan goriis birligi/goriis ayriligi formiililne gore degerlendirilmistir. Hazirlanan goriisme formu

uzmanlar tarafindan degerlendirilmis ve uygun oldugu goriilmiistiir.
Verilerin Analizi

Elde edilen nicel veriler SPSS programinda analiz edilmistir. Verilerin analizine gecilmeden
once verilerin normal dagilim gosterip gostermedigini degerlendirmek i¢cin Kolmogorov- Smirnov
testi sonuglarina bakilmistir. Elde edilen analiz sonuglarina gore verilerin normal dagilim gosterdigi
goriilmektedir. Analizi siirecinde; betimsel istatistikler olarak frekans (f), yiizde (%), ortalama (X) ve
standart sapma (SD) degerleri ile birlikte agimlayic istatistik tekniklerinde ise ikili degiskenler igin
bagimsiz gruplar (6rn. cinsiyet degiskeni) igin t-testi ve ikiden fazla degiskenler (6rn. Okul tiirdi,
bilgisayar kullanimi) i¢in Tek Yonlii Varyans Analizi (One Way Anova) ve anlaml farkin kaynagimi
tespit etmek icin de Tukey testi kullanilmistir. Ayrica degiskenler (6gretim teknolojileri ve TPAB 6z
yeterlilik inanci) arasindaki iliskiyi belirlemek igin “korelasyon” analizi kullanilmistir. Bu modelde
degiskenler arasindaki iligkiler incelenir ve bu iliskiden yola ¢ikarak degiskenlerden birinin bilinen bir
degerinden diger bir degiskenin bilinmeyen degeri tahmin edilir (Biiyiikoztiirk, Cakmak, Akgiin,

Karadeniz ve Demirel, 2009 ).

Nitel verilerin analizinde ise icerik analizi ve betimsel analiz birlikte kullanilmistir. Icerik
analiziyle verileri tamimlama ve verilerin igerisindeki gizli gercekleri giin yiiziine c¢ikarmak
amaclanmaktadir (Giilbahar ve Alper, 2009). Bu calismada da fen bilimleri 6gretmenlerinin TPAB
hakkindaki goriisleri ile ilgili verileri belirli kavram ve temalar haline getirerek okuyucunun
anlayacag1 sekle doniistiirme amaciyla tercih edilmistir. Betimsel analiz yontemi, verilerin arastirma
sorularinin ortaya konulan durumlara gore organize edilmesine ve goriismede kullanilan sorular
dikkate alinarak agilanmasina imkan vermektedir (Yildirim ve Simsek, 2008). Bu sebeple de betimsel

analizden yararlanilmisgtir.
Bulgular

Ogretim Teknolojileri ile Cinsiyet Arasindaki Anlamlilik
Bu kisimda 6gretim teknolojileri ile cinsiyet arasindaki anlamlilik incelendiginde elde edilen

bulgulara yer verilmistir. Elde edilen bulgular Tablo 2 teki gibidir.
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Tablo 2. Ogretim teknolojileri ile cinsiyet arasindaki t-testi verileri

Cinsiyet N X Ss t p
Kiz 44 2,90 ,76
Erkek 31 3,08 ,61 10 il

Not: p<0.05 N=75

Tablo 2'ye gore Ogretim teknolojileri ile cinsiyet arasinda anlamli bir farklilik
bulunmamaktadir. p>05 (p=284) olarak bulunmustur. Kiz 0&gretmenlerin ortalamasi X=2,90
bulunurken, erkek 6gretmenlerin ortalamas: X=3,08 olarak bulunmustur. Yapilan t-testi sonucunda

Ogretmenlerin 6gretim teknolojilerini ile cinsiyet arasinda anlamli bir farklilik bulunmamaktadir.

Ogretim Teknolojilerini ve Interneti Kullanma Sikliginin TPAB 6z-yeterlik Inancina Etkisi
Bu kisimda &gretim teknolojileri ile internet kullanim sikhigiin TPAB 6z-yeterlik inancina

etkisi ile ilgili bulgulara yer verilmistir.

Tablo 3. Ogretim teknolojileri ile TPAB éz-yeterlik inanci arasindaki korelasyon analizi (N=75)

Ogretim Teknolojileri

TPAB Oz Yeterlik Inana ,627*

*p<.001

Tablo 3 incelendiginde TPAB 6z-yeterlik inanci ile 6gretim teknolojileri arasinda istatistiki
olarak pozitif yonlii anlamli bir korelasyon ortaya ¢ikmustir (r=,627; p<,001). Bu duruma gore fen
bilimleri 6gretmenlerinin TPAB 0z-yeterlik inanglarinin gelisimi ile 6gretim teknolojilerine yonelik

farkindaliklarinin da arttig1 soylenebilir.

Cinsiyet ile TPAB Oz-yeterlik Inana Arasindaki Anlamlilik

Bu kisimda cinsiyet ile TPAB 6z-yeterlik arasinda anlamlilik olup olmadigina dair bulgulara

yer verilmistir. Elde edilen bulgular Tablo 4 teki gibidir.

Tablo 4. Cinsiyet ile TPAB 6z-yeterlik arasindaki t-testi analizi

Cinsiyet N X Ss t p
Kiz 44 77,14 12
Erkek 31 83,50 10 22 027

Not: p<,05; N=75

Tablo 4’e gore fen bilimleri 6gretmenlerinin cinsiyet degiskenine gére TPAB 06z yeterlik
inanclar1 arasinda erkek Ogretmenleri lehine istatistiki olarak anlamli bir farkin oldugu
goriilmektedir(t=2,20; p<,05). Bagka bir ifadeyle erkek Ogretmenlerin sahip olmus oldugu TPAB 6z

yeterlik inang diizeylerinin bayan fen bilimleri 6gretmenlerine gore daha yiiksek oldugu sdylenebilir.

Mezun Olunan Okul Tiirii ile Ogretim Teknolojilerini Kullanma Arasindaki Anlamlilik

Bu konu hakkinda bulgularina ulasabilmek igin mezun olunan okul tiirii birden fazla

degisken icerdigi icin SPSS analizinde ANOVA testi kullanilmistir. Yapilan analizlere gore p<,05 (
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p=,005) olarak bulunmustur. Bu da demek oluyor ki mezun olunan okul tiirii ile 6gretim
teknolojilerini kullanma arasinda anlaml bir farklilik vardir. Bu sebeple sonuglar TUKEY testine gore

yorumlanir.

Tablo 5. Mezun olunan okul tiirii ile 6gretim teknolojileri arasindaki analizler

Mezun Olunan Okul Tiri N X F p Anlamli Fark
Genel Lise (a) 51 2,81
Ogretim Anadolu Lisesi (b) 14 3,51
- 4,64 ,005* -b
Teknolojileri Anadolu Ogretmen Lisesi (c) 4 339 7 ’ a
Diger Lise (d) 14 2,88

*p<.05

Tablo 5da oOgretmenlerin gruplandiklari mezun olunan okul tiriine gore Ogretim
teknolojilerini kullanmalar1 karsilastirildiginda, en yiiksek ortalamanin Anadolu lisesi mezunlarina
(X=3,519) en diisiik ortalamanin ise genel lise mezunlarina (X=2,81) ait oldugu goriilmektedir.
Katilimcilarin 6gretim teknolojilerini kullanimlariin anlamh bir sekilde farklilasip farklilasmadiginm
test etmek amaciyla istatiksel testlerden parametrik bir test olan tek yonlii varyans analizi
kullanilmistir. Bu analiz sonucunda (p<,05) anlamli farklilik hesaplanmistir. Farkliigin yonii Genel

Lise- Anadolu Lisesi seklindedir.

Fen Bilimleri Ogretmenlerinin TPAB hakkindaki Gériigleri

Fen bilimleri 6gretmenlerinin Tablo 6 da verilen TPAB hakkindaki goriisleri incelendiginde
fen bilimleri 6gretmenlerinin 32’si soruyu cevaplayamamistir. 43 &gretmen soruyu yanitlamustir.
Bunlardan 6’s1 higbir fikri olmadigini sdylerken, 4 kisi de duydugunu fakat net bir fikri olmadiginm

sOylemistir.

Tablo 6. TPAB’a yonelik farkindaliklar:

f (frekans) % (ytizde)
Soruyu Cevaplamayan 32 43
Hicbir Fikri Olmayan 6 8

Net Bilgisi Olmayan 4 5
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TPAB'1n fen bilimleri 6gretmenleri i¢in ne anlama geldigi Sekil 1 de listelemistir.

4 )
Hizmet i¢i egitim

- J

4 . )
Ogretmen

ogrenci
arasindaki iligki

- /
. )
Ogretmen
yeterliligi

gerektirdigi
- /

- J

4 )
Yaparak Yeni bir
yasayarak kavram
ogrenme
- J
4 )
Hizmet ici Cagimiz teknoloji
egitimin ¢ag1 oldugundan
gerekliligi gerekli
- J
Eglenceli ders Bu konudaki
caligmalar
arttirilmali

Sekil 1. Ogretmenlerin TPAB hakkindaki fikirleri

Bu c¢alismada da ogretmenlerimizin TPAB hakkinda bilgi eksiklerinin olduguna teknoloji,

pedagoji ve alan bilgisini biitiinsel olarak birlestirip yorum yapamadiklarina ulasiimistir. Teknolojiye

az ¢ok hakim olsalar bile bunu pedagoji ile birlestirmeyi cogu oOgretmenimizin bilmedigi

gozlemlenmistir.

Fen Bilimleri Ogretmenlerinin Teknolojiyi Derse Entegre Edip Edememe Durumlart

Bu konudaki bulgulara ulasabilmek igin fen bilimleri 6gretmenlerine “Anlattiginiz dersler

siirecinde teknolojiyi 6gretim siirecine entegre edebildiniz mi? Teknolojiyi 6gretim siirecinde kullanip

kullanamama nedenlerini aciklaymiz” agik uglu sorusu yoneltilmistir. Ogretmenlerimizin teknolojiyi

derse entegre etme ve entegre etmeme nedenlerini basliklar halinde genelleyerek Tablo 7’de verildi.

Tablo 7. Fen bilimleri 6gretmenlerinin teknolojiyi kullanip kullanmama nedenleri

Ogretmenlerin goriisleri

Olumlu goriisler

Olumsuz goriisler

Hizli, tehlikesiz, rahat
Kalic1 6grenme
Dikkat cekici
Kalabalik sinif
Yetersiz zaman
Tembellik yapmasi
Donanim eksikligi

Alalli tahtaya adapte olamama
Hizmetici egitim yetersizligi

Cocuklarin birebir dokunarak 6grenme istegi
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Elde edilen bulgulara gore fen bilimleri 6gretmenlerinin %32 si (f=24) ders esnasinda
teknolojiyi derse entegre ettigini diistiniirken, fen bilimleri 6gretmenlerinin %68 i (f=51) teknolojiyi

derse entegre etmedigini diisiinmektedir.

Ogretmenlerin teknolojiyi derse entegre etmelerine iligkin goriisleri Sekil 2 de verilmistir.
Elde edilen bulgulara gore o6gretmenlerimizin bir kismi teknolojiyi derse entegre edebiliyorken bir
kismi entegre edememektedir. Teknolojiyi derse entegre eden Ogretmenlerimiz zamandan tasarruf
sagladigini hizli 6grenme sagladigini, motivasyon ve ilgiyi arttirdigimi1 diisiinmektedir. Teknolojiyi
derse entegre edemeyen Ogretmenlerimiz ise simiflarin kalabalik olmasindan, siire sikintisindan ve

imkan yetersizligi gibi sebeplerden bahsetmislerdir.

Teknolojiyi Derse Entegre e Zamandan tasarruf sagladigini, konuyu daha somut

Ettigini Diisiinen hale getirdigini, internet ile bilgiye aninda

Ogretmenler ulagtiklarini,

e Daha hizli 6grenme sagladigini, derse aktif katilim
sagladigini, motivasyon ve ilgiyi arttirdigini

sOylemislerdir.

Teknolojiyi Derse Entegre e Sinif yonetiminde zorluk yasadigini, siirekli

Edemediini Diisiinen kullanmanin tembellige alistirdigini, bir 6n hazirhik

Opretmenler gerektirdigini, zaman kaybina sebep oldugunu,

imkan yetersizligi oldugunu,

¢ Sinuflarin kalabalik olmasi, 6grenci ile bag:
kopardigin, alt yap1 eksikligi oldugunu
sOvlemislerdir.

Sekil 2. Teknolojinin derse entegre edilip edilmeme nedenleri

Fen Bilimleri Ogretmenlerinin Teknolojiyi Kullanma Esnasinda Kargilastiklar1 Sorunlar

Fen bilimleri 6gretmenlerinin teknoloji kullanimi esnasinda ne gibi zorluk ve problemle
karsilastiklar1 konusunda bilgiler elde edilmek istenmistir. Bu sebeple fen bilimleri 6gretmenlerine
“teknolojiyi kullandiginiz bir ders siirecinde kontrol etmekte giigliik ¢ektiginiz durumlar nelerdir?”

acik uglu sorusu yoneltildi.

Tablo 8. Fen bilimleri 6gretmenlerinin teknoloji kullanimi sirasinda karsilastig1 sorunlar

f (frekans) % (ylizde)

Teknik hatalar, elektrik kesintisi, donanim eksikligi 22 29
Siirekli gelisen teknolojiye ayak uydurmanin zorlagmasi 16 21
Ogrencinin dikkatinin dagilmasi 9 12
Kalabalik sinif, kisith zaman 11 16
Cesitli giincelleme eksiklikleri 7 9
Teknolojik donanim agisindan 6gretmenlerin eksik olmasi 10 13

N=75
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Tablo 8 incelendiginde Ogretmenlerin ¢ogunlugunun teknolojiyi derse entegre etmede
sorunlarinin oldugu asikardir. Bu bulgular incelendiginde Ogretmenlerimizin teknolojiyi &gretim

suirecinde kullanirken sorunlarla karsilastiklar1 bulunmustur.
Sonug ve Tartisma

Calismanin nitel asamasinda fen bilimleri Ogretmenlerine TPAB hakkindaki fikirleri
sorulmustur. Cogu Ogretmenimizin TPAB hakkinda bilgisi olmadigi, teknoloji ile pedagojik alan
bilginin entegrasyonundan haberi olmadig1 sonucuna ulagilmigtir. Ogretmenlerimizin alan bilgilerine
yonelik eksikliklerini 0gretmen adayi oldugu donemlerden itibaren fark etmeleri alan bilgisi
eksikliklerini fark edip giderme noktasinda 6nemlidir (Kartal, 2013). Benzer sekilde Niess (2006)’e
gore tecriibesiz olan ve pedagojik beceriler yoniinden eksik olan 6gretmenlerin teknoloji, pedagoji ve
alan1 birlestiremedikleri, teknoloji entegrasyonunda pedagojik uygulamalarin etkisinin gok biiyiik
oldugu (Chai, Koh ve Tsai, 2010) belirlenmistir. Fakat Avci (2014) bu ¢alismanin aksine, 2013/2014
egitim Ogretim yilinda Manisa ilinde gorevde bulunan 332 fen bilimleri 6gretmeninin teknolojik
pedagojik alan bilgisi diizeyini belirlemeye calistif1 bir arastirmasinda, fen bilimleri 6gretmenlerinin
teknolojik pedagojik alan bilgisi 6l¢eginin biitiin alt boyutlarinda “iyi” seviyede olduklarim

belirtmistir.

Fen bilimleri 6gretmenlerinin teknolojiyi yeteri kadar kullanip kullanmadig1 arastirilmaistir.
Sonuglara ulasabilmek adina 6gretmenlere anlattiklar1 derslerde 6gretim siirecinde teknolojiyi derse
entegre edip edemedikleri sorulustur. Yapilan arastirmaya gore ogretmenlerin teknolojiyi derse
entegre edemedikleri gozlenmistir. 21. ylizyilin gelisen teknolojisinin 6gretim siirecinde de aktif bir
bigimde kullanimi istenilen bir durum s6z konusu olmasina ragmen, teknolojinin 0gretim siirecine
entegrasyonunu saglamak kolay bir is degildir (Angeli ve Valanides, 2005; Ugurlu, 2009). Literatiirde
bulunan bu ¢alismaya paralel olarak 6gretmenlerin goriislerine gore bazi 6gretmenlerin teknolojik
programlar1 agmakta zorluk yasadig1 ve 6grencilerden yardim istedigi sonucuna ulasilmistir. Bu da
teknolojiyi kullanmaktaki engelleri gozler oniine sermektedir. Arastirma sonucunda 6gretmenlerin
teknolojiyi kullanma asamasinda sorunlar yasadig1 ve bir¢ok 6gretmenimizin giintimiiz teknolojisine
ayak uydurmakta zorlandiklar1 goriilmiistiir. Baz1 6gretmenlerimiz derste aktif olarak teknolojiyi
kullanmiyorken, bir¢ok 6gretmenimiz ise teknolojiyi zaman kayb1 olarak gormektedir. Bingimlas (2009)
karsilasilan bu engelleri 6gretmen kaynakli (giiven, beceri, degisime direng, negatif tutum) ve okul
kaynakli (zaman, kaynak, teknik destek yetersizligi) olmak iizere iki tema altinda ifade etmistir.
Yapilan TPAB uygulamasi sonucunda dgretmenlere gore alt yapi eksikliginin oldugu, smnif ortaminin
kalabalik oldugu, gesitli giincelleme eksikliklerin oldugu, akilli tahta kaynakli problemlerin yasandig1
ve donanim eksikligi gibi unsurlar direng gostermektedir. Ayni1 zamanda 6grencilerin sadece izleyici

olmaktan sikildigy, internet erisiminin siniflarda yetersiz oldugunu, islenen konuyu segilen teknolojiye
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uyarlamakta giiclitk yasandigini ve bazi gereksiz bilgilerin de aktarildigindan bahsedilmistir.
Teknolojik gelisimleri kavramakta gii¢litk yasandigi, ogrencilerde bireysel farkliliklar oldugu, simf
icinde olusan teknik hatalarin dersin akis siirecini ve verimliligi son derece olumsuz etkiledigi
sonucuna ulasilmistir. Bulgular incelendiginde literatiirde yer alan c¢alismalara paralel sonuglar elde
edilmistir. Bu ¢alismalara gore teknolojiyi kullanma nedenleri; 1) Kalict ve anlamli 6grenmeyi
gerceklestirme 2) Zaman tasarrufu saglama (Yavuz ve Coskun, 2008) 3) Ogrencinin derse aktif
katilimini saglama (Cagiltay ve digerleri, 2007) 4) Kavramlar: somutlastirma (Inel, Evrekli ve Balim,
2011) 5) Ogrencinin motivasyonunu arttirma (Cagiltay ve digerleri, 2007; Inel, Evrekli ve Balim, 2011;
Sadi ve digerleri, 2008) olarak fen dersi bir¢cok soyut kavrami igerdigi igin teknoloji ile
gorsellestirmeler yapmak ekonomik, kolay ulasilabilir, tehlikesiz, tekrar edilebilir 6zelliklerinden

dolayz tercih edilebilir (McCrory, 2008, 5.196).

Calismanin nicel kisminda dgretim teknolojileri ve internet kullanma sikliginin TPAB 6z-
yeterlik inanci arasinda anlamli bir iliski bulunmustur. Bu da demek oluyor ki 6gretim teknolojilerini
ne siklikla kullarursak TPAB hakkindaki 6z-yeterliligi o seviyede artis gostermektedir. Ayni sekilde
internet kullanma siklig1 ne kadar ¢ok olursa TPAB 6z-yeterlik orani da o derece artis gostermektedir.
Benzer sekilde Kartal, Kartal ve Uluay (2016) tarafindan yapilan calismada bilgisayar kullanma siklig1
ile teknolojik alan bilgisi ve bilgisayar kullanma yeterligi ile TPAB bilesenleri arasinda pozitif yonlii
bir iliskinin oldugu goriilmiistiir. Benzer sekilde bilgisayara sahip olma durumunun teknoloji ile
Ogretim bilgileri arasinda farklilik vardir. Bu farkliligin kisisel bilgisayara sahip olanlar lehinedir
(Kartal ve Afacan, 2017). Ayrica, teknoloji ile 6gretim ve teknoloji bilgilerinin bilgisayar kullanma
diizeyine bagli olarak arttigi da goriilmiistiir (Kartal ve digerleri, 2016; Kartal ve Afacan, 2017).
Katilimcilarin = 6gretim  teknolojilerinin ~ kullanimi cinsiyetlerine gore anlamli bir farklilik
gostermemektedir. Kartal ve Afacan’in (2017) calismasinda ise teknoloji ile Ogretme bilgisi ve
teknolojik bilgi bilesenlerinde erkek Ogretmen adaylari lehine anlamli bir farklihigin olustugu
goriilmiistiir.  Yaptigimiz calisma sonucunda cinsiyet ile 6gretim teknolojilerini kullanma arasinda
bir iliski bulunmamistir. Buradan anlasilacagr gibi kiz veya erkek olmak ogretim teknolojileri
kullanimini etkilememektedir. Fakat Erdemir, Bakirci ve Eyduran (2009) yaptig1 calismalarda 6gretim
teknolojilerini kullanma durumunun cinsiyete gore farkliik gosterdigi sonucuna ulasilmigtir.
Kadinlarin bilgisayar ve 6gretim amacl teknolojiyi egitimde kullanma konusunda erkek 6gretmenlere
gore daha istekli oldugu ifade edilmistir. Yapilan ¢alisma sonucunda TPAB 6z yeterlilik inanci kiz ya
da erkek olma durumuna gore degistigi sonucuna ulasilmistir. Hangisinde daha ¢ok oldugunu
anlamak i¢in de SPSS verimizde ortalamalar yorumlanmistir. Bunun sonucunda erkeklerin TPAB 6z-
yeterlik inanclarinin kizlarin TPAB 6z-yeterliliklerine gore daha fazla oldugu sonucuna varilmaistir.

Yani erkekler teknolojik pedagojik alan bilgisi bakimindan kendilerini daha yeterli bulmaktadirlar.
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Erkeklerin TPAB hakkinda daha ¢ok bilgiye sahip oldugu goriilmektedir. Bu da demek oluyor ki
erkekler giiniimiiz teknolojisine ayak uydurmakta daha basarilidir. Teknolojiyi derse entegre etme
konusunda daha bilinglidir. TPAB diizeylerinin cinsiyet degiskenine gore incelenmesi sonucu, ¢ikan
sonu¢ Avci (2014) ve Karatag’'m (2014) calismalar1 ile paralellik gostermektedir. Arastirmacilarin

yapmis oldugu calismalarda da erkeklerin TPAB diizeyleri daha yiiksek ¢ikmustir.

Yapilan arastirma sonucu mezun olunan okul tirii Ogretim teknolojileri algilarim
etkilemektedir. Mezun olunan okul tiirleri ortalamalar1 kiyaslandigi zaman Anadolu liselerinin
ortalamas1 daha biiyiik ¢ikmistir. Buna gore Anadolu liselerinden mezun olan 6gretmenler 6gretim
teknolojilerinden daha iyi bilmektedir. Genel liselerden mezun olan 6gretmenlerin ortalamalari en
diisiik bulunmustur. Bu da demek oluyor ki genel liseden mezun Ogretmenlerin Ogretim
teknolojilerini en az diizeyde bilmektedir. Mezun olunan fakiilte tiiriine gore incelendiginde anlaml
farklihiklarin ¢ikmas: Karatas (2014) ve Burmabiyik'in (2014) calisma sonuglari ile paralellik
gostermemektedir. Anadolu Lisesi ile Anadolu 6gretmen lisesi ve diger liseler arasinda Ogretim
teknolojileri algilar1 bakimimdan anlamli bir iliski yokken Anadolu lisesi ile genel liseler arasinda
anlaml bir iliski tespit edilmistir. Bu da demek oluyor ki Anadolu lisesi mezunu 6gretmenler genel
liseden mezun olan ogretmenlere gore 6gretim teknolojilerine daha hakimdir. Anadolu &gretmen
lisesi ile genel lise ve diger liseler arasinda da ogretim teknolojileri algilar1 bakimindan anlamli bir

iliski bulunmamustir.
Oneriler

Ogretmenlerimize TPAB'In ne oldugunu teknoloji ile pedagojinin derse nasil entegre
edilebilecegini anlatilabilir. Bu yonde 6gretmenlere biling kazandirilip yeterliligi yiiksek hizmet ici
egitimlerine basvurulabilir. Teknolojiyi tek basma kullanmak yerine pedagojik alan bilgisi ile
harmanlayip kullanilabilir. Aymi zamanda ogretmenlerimizin ¢ogu teknolojiden uzaktirlar. Bu
sebepten dolay1 6gretmenlerimiz teknolojik yeniliklerden haberdar edilip bu yonde egitilebilir. Sadece
teknolojik yonden iyi 6gretmenler yetistirmek yeterli degildir. Ayn1 zamanda pedagojik acidan da

ogretmen kendini gelistirebilir.
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Introduction

While today, learning environments are affected in the education system with the
development of technology, it is aimed for the individual to reach the gains in order to develop the
existing technology in the curriculum. Therefore, while the advancement in technology has led to the
emergence of new forms of education in the education sector, the development of education has also
led to technological development (Keskin, 2014). If teachers do not use technology and computer in
teaching, the realization of the target in education can be negatively affected (Akkoyunlu and
Kurbanoglu, 2003). In order for students to gain information about their lives and to be successful in
the process, they need to know the science world very well and how they can benefit from it because

the basis of science and technology is rationalism (Hanger, Sensoy and Yildirim, 2003).

While teaching the basic concepts in science, it may not be possible to have the necessary
materials in the learning environment in terms of economics or security. The learning environments
supported by the information technologies used in the elimination of a potential deficiency have a
positive effect on learning products (Celik and Karamustafaoglu, 2016; Sar1, Pektas, Celik and Kirinds,
2018). Accordingly, thinking skills such as critical thinking can develop by making experiments in real
or virtual learning environments, where simulations and animations are used (Singer, 2007, p.483).
The use of teaching methods that are known to support meaningful learning, together with
simulations, will increase the positive effect of simulations on science learning and teaching (Kartal,
2017). In this case, it is important to gain the pedagogical aspect of using technological tools to
teachers (Akkog, Ozmantar and Bingélbali, 2008). Hence, to provide teachers with the ability to use
technological tools effectively, competent planning of science education in a learning environment
integrated with technology is essential. In this age of technology, science teachers are expected to
educate technologically-literate individuals. However, it is stated that teachers should be
technologically literate as well, and they should use both technological knowledge and pedagogical
knowledge effectively and efficiently in classroom applications by integrating them (Angeli and
Valanides, 2009; Niess, 2008). In recent years, researches in our country have found that despite the
large technological investments made to obtain the technological infrastructure in schools, educational
technologies cannot be integrated effectively into the teaching process (Cift¢i, Taskaya and Alemdar,
2013). When the course contents of in-service trainings are examined, it is seen that the needs of

teachers for educational technologies are ignored (Uluyol, 2013).

Professional competence of teachers is demonstrated by examining their pedagogical field
knowledge. Due to the importance of this subject, the pedagogical field and subject area knowledge of

teachers and teacher candidates have become highly-researched subjects (Karahasan, 2010; Mihladiz,
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2010). We see that education systems sometimes cannot raise individuals with the qualifications
required by societies. One way to overcome this problem, to make teaching-learning processes more
efficient and to train qualified individuals is to integrate technology with education. In order to benefit
from technology in education systems, qualified teachers should be trained (Kirschhner & Selinger,
2003; Semseddin & Odabasi, 2004). Knowing a subject very well does not equate to teaching it well.
Accordingly, the effective use of technology is an important factor for teachers to give the necessary
knowledge and skills to the students by suggesting their field knowledge. Therefore, technology
integration should be considered on behalf of teachers and students (Kurt, 2013). In this century of
frequent changes in teachers’ roles, teacher competencies and skills are constantly changing too.
Analysis of the factors affecting teacher roles is important in this respect. Technological developments

are among the factors that affect teacher roles (Kabakg¢1 Yurdakul, 2011).

Technology that exists in all areas of life has been effective in educational institutions;
furthermore, educational environments are technologically equipped. However, this equipment
process raises the questions of “Can we train teachers who can follow these technologies by applying
them?” or “Can teachers use technology effectively?” in educational institutions. From a different
perspective, an education system that aims to educate individuals with the competences and skills
required by the age of today can only be made possible by teachers who can use the technology
effectively. Therefore, due to the necessity of continuous improvement of the technological
infrastructure of schools and changing roles of teachers, it is necessary for the institutions to make
necessary efforts in order to train the teachers in accordance with the needs of the age (Ay, 2015).
Knowing a subject very well does not equate to teaching it well. Accordingly, the effective use of
technology is an important factor for teachers to give the necessary knowledge and skills to the
students by suggesting their field knowledge. Therefore, technology integration should be considered
on behalf of teachers and students (Kurt, 2013). For these reasons, we need to keep up with
contemporary developments by closely following the technology that is constantly developing. It is
imperative that we reflect these technological developments in education, which is indispensable in
our lives. Therefore, integrating technology into the course and explaining the lesson will enable us to
teach the gains to the students more quickly. It will make the lesson more active and fun.

Technological Pedagogical Field Knowledge (TPFK) emerges here.

Emergence of TPFK

In his doctoral dissertation, Pierson (1999) defined technology integration as the combination
of technological pedagogical field knowledge or the integration of technology into the field with

pedagogy. Emphasizing that technological knowledge is necessary in Pedagogical Field Knowledge
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(PFK), Pierson says that teachers must have a wide range of field knowledge and pedagogical
knowledge integrated with technology in order to effectively integrate technology into the course.
Pierson was also the first researcher to define the relationships and intersections between the types of
knowledge in the TPFK model developed later by Mishra and Koehler (2006) in terms of effective

technology integration.

The Development of TPFK

Researchers conceptualized PFK in different forms in the field of technology and teaching. For
example, Margerum-Lays and Marx (2003) “pedagogical field knowledge of educational technology”,
Slough and Connell (2006) “technological field knowledge” (Cited., Angeli and Valanides, 2009, p.155)
and Mishra and Koehler (2005) “Technological Pedagogical Field Knowledge (TPFK)” are valid in the

literature.

In our country, according to Turkish Education Association’s (TEA) report on teacher
competencies published in the year 2009, TPFK (p.174) stated that “Curriculum and the subject area of
these programs, how the program will be taught and the relationship of the program with other fields,
the latest developments in the field, tools, basic concept structures, being knowledgeable about the
integration of the field to be taught.” It was stated that both teacher candidates and teachers on duty
should have this competence. TPFK provides a framework that makes the teacher's knowledge
specialized in the use of technology, using the understanding of teacher education that PFK
emphasizes. In addition, TPFK contributes to our understanding of the problem in technology-related
teacher education and helps us propose solutions. In order to use technology effectively, we need to
provide teachers with opportunities to broaden their knowledge through interaction of field,

technology and pedagogy elements (Oner, 2015).

Because of today's educational understanding where technology, field knowledge and
pedagogical applications are used altogether, this study investigates how science teachers can
integrate technology with courses, how science teachers can use smart boards and other technological
products efficiently and how science teachers can integrate the said products with science in order to
make the lessons more productive. In this respect, the main purpose of the study is to examine the

opinions of science teachers about TPFK.
Method

In this study, both quantitative and qualitative research methods were used to examine TPFK
self-efficacy of science teachers. Methodical diversification was provided by using multiple methods

(qualitative and quantitative methods) (Patton, 1990: cited., Biiyiikoztiirk, Cakmak, Akgiin, Karadeniz
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and Demirel, 2009). Thus, data were obtained using different methods that support one another,
increasing the validity and reliability of the results (Yildirirm and Simsek, 2008). The data obtained
from the qualitative aspect of the research help explain the data obtained from the quantitative part in
detail (Creswell, 2003). In the qualitative part of the study, case study method was used. This method
is used by researchers to obtain in-depth information in a short period of time. In the quantitative
aspect of the research, screening method was used. This research method was used to determine
teacher candidates' beliefs, attitudes or behaviours, to express the ongoing process or emerging trends
(Plano Clark and Creswell, 2015), and to describe the relationship of current events to previous events

and conditions as they exist.
Study Group

The study group consists of 75 science teachers working in Kirsehir in 2016. In this study,
simple random sampling method was used. The sample chosen in this sampling method represents
the limited universe. All units in the universe have an equal and independent chance to be selected for
the sample, and the best and valid way of selecting a representative sample is random sampling

(Biiyiikoztiirk, Akgiin, Karadeniz, Demirel and Kilig, 2013).

When the distribution of the participants according to gender is examined, 59% (f=44) of the
participants are female science teachers and 41% (f=31) are male science teachers. The majority of the
science teachers participating in the research are female teachers. Twelve percent (f=9) of the
participants were in the 25-34 age range, approximately 49% (f=37) in the 35-44 age range,
approximately 34% (f=26) in the 45-55 age range and approximately 5% (f=3) of the participants were
55 years and older. Nineteen percent of the participants (f=14) graduated from Anatolia High School,
5% (f=4) graduated from Anatolia Teacher Training High School, 68% (f=51) graduated from General
High Schools and 8% (f=6) graduated from other high schools. No participant graduated from a
science high school. Of the science teachers who participated in the study, 48% (f=36) use computers
for 1-3 hours per day, while 26% (f=20) use computers for more than 4 hours per day. Four percent
(£=2) of the participants use computers between 1-3 hours per month, 16% (f=12) use less than 1 hour
per day, and 6% (f=5) use 1-3 hours per week. While 77% (f=58) of the teachers participating in the

study accessed the internet at home, 23% (f=17) accessed outside home (school, classroom, etc.).
Data Collection Tools

a) TPFK Self-Efficacy Belief Scale. TPFK Self-Efficacy Belief Scale, developed by Canbazoglu
Bilici (2012), was used to evaluate the TPFK self-efficacy levels of science teachers. The original scale
consists of 49 items. However, after reliability studies, 26 items were removed and 23 items were used.

The measurement tool was prepared as a 10-point Likert.
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In order to determine the reliability of the test, Cronbach's Alpha value was calculated as 0.96.
According to Yasar (2014), Cronbach's alpha value is considered to be highly reliable between 0.80 and
1.00. The reliability of the scale is highly reliable since it is 0.80 to 1.00. In addition, when the reliability
of the factors constituting the scale were examined, alpha value of TK factor was found as 0.68; 0.71
for the alpha value of the TFK factor; 0.82 for the alpha value of the TPK factor; and 0.78 for the alpha
value of the TPFK factor. These values indicate that TK, TFK and TPFK factors are quite reliable and

TPB factor is highly reliable.

Table 1. Correlation analysis between factors

TPK TFK TPFK
TK (Technological Knowledge) ,694* ,655* ,633%*
TPK (Technological Pedagogical Knowledge) ,847% ,856*
TFK (Technological Field Knowledge) ,753*

When the correlation values between the factors are examined in Table 1, it is seen that there is
a positive relationship between TK and TPK (0.694), between TK and TFK (0.655) and between TK and
TPEK (0.633). At the same time, there is a positive correlation between TPK and TFK(0.847), between

TPK and TPFK (0.856) and between TFK and TPFK (0.753).

b) Interview Form. TPFK Interview Form (TPFK-GF) was used to evaluate teachers' opinions
about TPFK. TPFK-GF consists of 3 semi-structured interview questions. During the preparation of the
interview form, the literature was scanned and the item pool was created. The validity and reliability
of the items created in the item pool were ensured within the framework of expert opinions. During
the process of receiving expert opinions, a draft interview form was created. There are “appropriate”,
“not suitable” and “need to be developed” items for each item in the draft form. The items were checked
and evaluated within the framework of expert opinions. Consistency between expert opinions was
evaluated according to the agreement/disagreement formula set forth by Miles and Huberman (1994).

The interview form was evaluated by experts and found to be appropriate.
Data Analysis

The quantitative data were analysed by SPSS program. Before analysing the data,
Kolmogorov-Smirnov test results were evaluated to determine whether the data showed normal
distribution. According to the results of the analysis, it is observed that the data shows normal
distribution. In the analysis process, frequency (f), percentage (%), mean(X) and standard deviation
(SD) values were used as descriptive statistics. For exploratory statistical techniques, t-test for

independent groups (e.g. sex variable) and one-way ANOVA test for more than two variables (e.g.
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school type, computer use) were used. Also Tukey's test was used to determine the source of
significant difference. In addition, “correlation” analysis was used to determine the relationship
between the variables (instructional technologies and TPFK self-efficacy belief). In this model, the
relationships between the variables are examined, and the unknown value of another variable is
estimated from a known value of one variable based on this relationship (Biiyiikoztiirk, Cakmak,

Akgtin, Karadeniz and Demirel, 2009).

In the analysis of qualitative data, content analysis and descriptive analysis were used
together. Content analysis aims to identify the data and reveal the hidden facts within the data
(Gllbahar and Alper, 2009). In this study, it was preferred to transform the data about science
teachers' opinions regarding TPFK into certain concepts and themes, then transform them into a form
that the readers can understand. The descriptive analysis method allows the data to be organized
according to the situations posed by the research questions and explained by considering the
questions used in the interview (Yildirim and Simsek, 2008). For this reason, descriptive analysis was

used.
Results

Significance Between Instructional Technologies and Gender
Table 2 shows the findings obtained when the significance between instructional technologies

and gender are examined.

Table 2. T-test data between instructional technologies and gender

Gender N X Ss t p
Female 44 2,90 ,76
Male 31 3,08 ,61 1,08 284

Note: p<0.05 N=75

According to Table 2, there is no significant difference between instructional technologies and
gender (p > 0.05 (p = 0.284)). While the average of female teachers was found to be X = 2.90, the
average of male teachers was found to be X = 3.08. As a result of t-test, there is no significant

difference between teachers' instructional technologies and gender.

Effect of Instructional Technologies and Frequency of Internet Use on TPFK Self-Efficacy
Belief
Here, findings related to the effect of instructional technologies and the frequency of internet

use on TPFK self-efficacy belief are given.

Table 3. Correlation analysis between instructional technologies and TPFK self-efficacy belief (N=75)

instructional technologies

TPFK self-efficacy belief ,627*
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*p<.001

When Table 3 was examined, a statistically-significant positive correlation was found between
TPFK self-efficacy belief and instructional technologies (r = 0.627; p < 0.001). Thus, it can be said that
science teachers' awareness of TPFK self-efficacy beliefs and teaching technologies have increased

parallel to each other.

Significance Between Gender and TPFK Self-Efficacy Belief

Table 4 shows whether or not there is a significant relationship between gender and TPFK

self-efficacy.

Table 4. T-test analysis between gender and TPFK self-efficacy

Gender N X Ss t p
Female 44 77,14 12
Male 31 83,50 10 22 027

Note: p<0.05; N=75

According to Table 4, there is a statistically-significant difference between male and female
science teachers' TPFK self-efficacy beliefs, in favour of male teachers (t = 2.20; p <0.05). In other
words, it can be said that TPFK self-efficacy belief levels of male teachers were higher than female

science teachers.

Significance Between Graduated School Type and Using Instructional Technologies

ANOVA test was used in SPSS analysis because the type of school graduated contains more
than one variable in order to reach the findings. According to the analysis, p < 0.05 (p = 0.005) was
found. This statistic means that there is a significant difference between the type of school graduated
and the use of instructional technologies. Therefore, the results are interpreted according to TUKEY

test.

Table 5. Analysis between the type of school graduated and instructional technologies

Sig.
Type of school graduated N X F p Difference
General High School (a) 51 2,81
Instructional Anatolia High School (b) 14 3,51
technologies Anatolia Teacher Training 4 339 464 ,005* a-b
High School (c) ’
The Other High Schools (d) 14 2,88
*p<0.05

When teachers’” usage of instructional technologies and the type of school graduated were
compared, it was found that the highest average belongs to Anatolia high school graduates (X = 3.519)

and the lowest average belongs to general high school graduates (X = 2.81). One-way analysis of
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variance, a parametric test, was used to test whether the use of instructional technologies differed
significantly. As a result of this analysis (p < 0.05), significant difference was calculated. The direction

of the difference is General High School-Anatolia High School.

Opinions of Science Teachers About TPFK

When the opinions of science teachers about TPFK were examined, it was found that 32
science teachers could not answer the question. Forty-three teachers were able to answer the question.
Six of them said they had no idea, while four people said they had heard about it but had no clear

idea.

Table 6. Awareness of TPFK

f (frequency) % (percent)
Couldn’t answer the question 32 43
Had no idea 6 8
Had no clear idea 4 5

Figure 1 shows what TPFK means for science teachers.

4 )
In-service Lifelong A new concept
training learning
\ J N J
Relationship Necessity of in- Since our age is the
between teacher service training age of technology,

it is necessary
and student

- J
4 N 4 )
Requires teacher Funny courses Studies on this
competence subject should
be increased
- J - J

Figure 1. Teachers’ opinions about TPFK

In this study, it was found that teachers lacked knowledge about TPFK and could not
integrate technology, pedagogy and field knowledge in a holistic way. It has been observed that most
teachers do not know how to combine TPFK with pedagogy, even if they are more or less dominant in

technology.

Science Teachers' Ability-Inability to Integrate Technology into the Course

In order to reach the findings on this subject, the science teachers were asked with an open-

ended question: “Could you integrate technology into the teaching process during the courses?
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Explain the reasons for using/not using technology in the teaching process.” The reasons why teachers

integrate and do not integrate technology into the lessons are given in Table 7.

Table 7. Reasons why science teachers use/do not use technology

Opinions of Teachers

Positive opinions Fast, safe, comfortable
Permanent learning
Striking

Negative opinions Crowded classrooms

Insufficient time

Promotes laziness

Lack of equipment

Inability to adapt to smart board
Lack of in-service training
Children's desire to learn by touch

According to the findings, 32% of science teachers (f = 24) think that they integrate technology
during the course, while 68% of science teachers (f = 51) think they do not integrate technology into

the lesson.

Teachers' opinions about integrating technology into classes are given in Figure 2. According
to the findings, some teachers are able to integrate technology into the lesson while others are not. The
teachers who integrate technology into the lesson think doing so saves time, provides fast learning
and increases motivation and interest. Meanwhile, those teachers who could not integrate technology

into the classroom raised issues regarding crowded classes, shortage of time and lack of equipment.

Teachers who think that e They said that they save time, make the subject

they integrate technology more concrete, reach information instantly via the

into the lesson internet,
e provide faster learning, promotes active

participation in the lesson and increase motivation

Teachers who think that o They raised issues regarding difficulty in classroom
they cannot integrate management, laziness, time management, lack of

technology into the lesson equipment, crowded classes, disconnecting students

and lack of infrastructure.

Figure 2. Reasons for integrating/not integrating technology into the course

Problems Encountered by Science Teachers While Using Technology
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One of the goals of this study is to obtain information about the difficulties and problems
faced by science teachers during the use of technology. For this reason, science teachers were asked
with an open-ended question: “What are the situations in which you have difficulty in controlling

technology during a course of using technology?”

Table 8. Problems faced by science teachers during the use of technology

f (frequency) % (percent)

Technical errors, power failure, lack of equipment 22 29

Difficult to keep up with constantly evolving technology 16 21

Distraction of students 9 12

Crowded class, limited time 11 16

Various update deficiencies 7 9

Lack of teachers in terms of technological equipment 10 13
N=75

When Table 8 is examined, it is clear that majority of the teachers have problems in integrating
technology into the lesson. When these findings were examined, it was found that teachers faced

problems while using technology in the teaching process.
Conclusion and Discussion

In the qualitative stage of the study, science teachers were asked regarding their opinions
about TPFK. It was concluded that most of the teachers had no knowledge about TPFK and did not
know about the integration of technology and pedagogical field knowledge. It is important for the
teachers to realize their shortcomings in terms of field knowledge when they become a teacher
candidate in terms of recognizing and correcting their field knowledge deficiencies (Kartal, 2013).
Similarly, according to Niess (2006), it was determined that teachers who were inexperienced and
lacking pedagogical skills could not combine technology, pedagogy and field. The effect of
pedagogical practices on technology integration was very large (Chai, Koh and Tsai, 2010). However,
contrary to this study, Avc (2014) stated that in a study wherein 332 science teachers working in
Manisa in 2013/2014 academic year tried to determine the level of technological pedagogical field
knowledge, science teachers stated that the science pedagogical field knowledge scale was “good” in

all sub-dimensions.

It has been investigated whether or not science teachers use technology sufficiently. In order
to obtain the results, the teachers were asked whether or not they could integrate technology in the
teaching process. According to the research, it was observed that teachers could not integrate
technology into the lesson. Even though there is a situation in which the developing technology of the

21+t century is intended to be used actively in the teaching process, it is not an easy task to integrate
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technology into the teaching process (Angeli and Valanides, 2005; Ugurlu, 2009). In parallel with this
study in the literature, it was concluded that some teachers had difficulty in starting technological
programs and asked for help from students. This reveals the barriers to using technology. This
research reveals that teachers encounter difficulty in keeping up with today's technology. While some
of the teachers are actively using technology in the lesson, many of them see technology as a waste of
time. Bingimlas (2009) identified these barriers under two themes: teacher-based (trust, skill, resistance
to change and negative attitude) and school-based (time, resource and lack of technical support). As a
result of TPFK application, the teachers stated that infrastructures are lacking, classroom environment
is crowded, various update deficiencies are present, equipment are insufficient and smart boards are
causing problems. At the same time, it was mentioned that the students are bored of being audience
only, the internet access is inadequate in the classrooms, there is difficulty in adapting the subject to
the selected technology and some unnecessary information is being transferred. It was concluded that
there were difficulties in understanding the technological developments. Moreover, individual
differences among the students and technical errors in the classroom adversely affected the course
flow and productivity. When the findings were examined, parallel results were obtained in the
literature. According to these studies, teachers stated that using technology 1) promotes permanent
and meaningful learning; 2) saves time (Yavuz and Cogkun, 2008); 3) encourages active participation
of the student in the course (Cagiltay et al., 2007); 4) concretises concepts (inel, Evrekli and Balim,
2011); and 5) increases the motivation of students (Cagiltay et al., 2007; Inel, Evrekli and Balim, 2011;
Sadi et al., 2008) as the science courses include many abstract concepts that help visualize the
technology, aside from it being economic, easily accessible, safe, and having reproducible features

(McCrory, 2008, p.196).

In the quantitative part of the study, a significant relationship was found between TPFK self-
efficacy beliefs and internet use frequency of instructional technologies. This means that as the usage
of instructional technologies increases, the self-efficacy of TPFK increases as well. Similarly, the higher
the frequency of internet use, the higher the TPFK self-efficacy rate. Similarly, in the study conducted
by Kartal, Kartal and Uluay (2016), it was found that there was a positive relationship among the
frequency of computer use, technological field knowledge and computer use competence and TPFK
components. Similarly, there is a difference between technology and teaching knowledge and having
a computer. This difference is in favour of those who have a personal computer (Kartal and Afacan,
2017). In addition, it has been observed that technology and teaching and technology knowledge
increase depending on the level of computer use (Kartal et al., 2016; Kartal and Afacan, 2017). The use
of instructional technologies of the participants does not show a significant difference according to

their gender. In the study of Kartal and Afacan (2017), a significant difference was found in favour of
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male teacher candidates in technology teaching and technological knowledge components. As a result
of our study, no relation was found between gender and using instructional technologies. Thus, it can
be said that being a woman or a man does not affect the use of instructional technologies. However,
Erdemir et al. (2009) concluded that the use of instructional technologies differed according to gender.
It was stated that women are more willing to use computer and instructional technology in education
than male teachers. As a result of the study, it was concluded that TPFK self-efficacy belief changes
according to gender. In order to understand which one is the most, the averages were interpreted in
our SPSS data. As a result, it was concluded that men’s TPFK self-efficacy beliefs were higher than
women’s TPFK self-efficacy. In other words, men find themselves more competent in terms of
technological pedagogical field knowledge. Males have more information about TPFK; this means that
men are more successful in keeping up with today's technology. They are more conscious about
integrating technology into the lesson. As a result of examining TPFK levels according to gender
variable, the result is in parallel with the studies of Avci (2014) and Karatas (2014). In the studies

conducted by the researchers, TPFK levels of men were higher.

As a result of the research, the type of school where teachers graduated affects the perceptions
of instructional technologies. When the average types of schools graduated were compared, the
average of Anatolian high schools was higher. Accordingly, teachers who graduated from Anatolian
high schools know the instructional technologies better than the other schools. The average of teachers
who graduated from general high schools was found to be the lowest. This means that they have
minimal knowledge of the instructional technology. Significant differences according to the type of
school graduated are not parallel with the results of Karatas (2014) and Burmabiyik (2014). While
there was no significant relationship among Anatolia High School, Anatolia Teacher Training High
School and other high schools in terms of perceptions of instructional technologies, a significant
relationship was found between Anatolia High School and general high schools. This means that
teachers who graduated from Anatolia High School have more knowledge on instructional technology
than teachers who graduated from general high schools. No significant relationship was found among
Anatolia teacher high school, general high schools and other high schools in terms of perceptions of

instructional technologies.

Suggestions
Teachers can be told what TPFK is and how technology and pedagogy can be integrated into
the lesson. Hence, teachers can apply TPFK for in-service trainings with high proficiency. Instead of
using the technology alone, it can be combined with pedagogical field knowledge. At the same time,
most of the teachers are not technologically inclined. For this reason, the teachers can be informed

about the technological innovation and can be trained in this direction. It is not enough to train
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teachers who are technologically-inclined. Teachers must also improve themselves in pedagogical

terms.
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