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One of the major obstacles to the integration of technology into education is
technostress. This study has aimed to reveal the extent of relationship between the
techno-pedagogical competencies of teachers and their technostress levels. The
research was carried out with 184 teachers working in public schools in Zonguldak,
Turkey. Teachers’ Technostress Levels Defining Scale and Techno-pedagogical Content
Knowledge scale were used to collect the data. The study employed a quantitative
research design method to examine the relationship between teachers’ technostress
and techno-pedagogical competence in relation to their gender and professional
seniority. As a result of the study, the technostress levels of the teachers were found to
be at a moderate level. Techno-pedagogical competence was found to be high, whereas
the technology dimension turned out to be the lowest level among the sub-factors. A
statistically significant difference was found by gender in the technology knowledge
sub-dimension, in which the levels of male teachers were higher than those of female
teachers. No significant difference was observed between male and female teachers at
the technostress level. Similarly, no significant difference was found between techno-
pedagogical and technostress variables in relation to professional seniority.
Nevertheless, a low negative relationship was found between teachers’ technostress
levels and techno-pedagogical competencies.
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Egitime teknoloji entegrasyonun oniindeki en biiyiik engellerden bir tanesi de teknostrestir.
Yapilan bu ¢alisma ile 6gretmenlerin Teknopedagojik yeterlikleri ile Teknostres diizeyleri
arasindaki iliski ortaya konulmaya galigilmigtir. Aragtirma Zonguldak ilinde kamuya bagl
okullarda gorev yapan 184 Ogretmen ile gerceklestirilmistir. Verilerin toplanmasinda
Ogretmenlerin Teknostres Diizeylerini Belirleme Olgegi ve Teknolojik Pedagojik Alan Bilgisi Olgegi
kullanilmustir. Nicel arastirma yonteminin kullanildig1 ¢alismada 6gretmenlerin Teknostres
ve Teknopedagojik yeterlikleri ile cinsiyet, mesleki kidemleri arasindaki farklar
incelenmistir. Arastirma sonucunda &gretmenler Teknostres diizeyleri orta diizey olarak
bulunmustur. Teknopedagojik yeterlikleri yiiksek diizey, alt faktorleri arasinda ise en
diistik olarak teknoloji boyutu bulunmustur. Cinsiyet degiskenine gore Teknolojik Bilgi
boyutunda anlamli bir farka rastlanmis, erkek Ogretmenlerin kadin dgretmenlere gore
Teknolojik Bilgi diizeyleri daha yiiksek oldugu goriilmiistiir. Teknostres diizeyinde erkek
ve kadin 6gretmenler arasinda anlamh bir farka rastlanilmamustir. Teknopedagojik ve
Teknostres degiskenleri ile mesleki kidemleri arasinda anlamli bir farka rastlanilmamustir.
Ogretmenlerin Teknostres diizeyleri ile Teknopedgojik yeterlikleri arasinda negatif yonlii
diistik diizey bir iliski bulunmustur.
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Giris

Teknolojinin siirekli gelismesi ve degismesi isyerlerinde ¢alisanlar1 yeni teknolojilere uyum
saglamaya zorlamakta, bu durum calisanlar tizerinde baskilar olusturmaktadir. Yeni teknolojiler ile
kisa siirede daha ¢ok is yapilabilmesi, manuel isleri ortadan kaldirmakta ve g¢alisanlarin is yiikiinii
artirarak onlar1 zorlamaktadir. Calisanlarin kisa siirede daha ¢ok is yapmaya zorlanmasi is
ortamlarinda kisilerarasi iletisimleri etkilemekte ve sebebinin tam olarak anlasiimadigr davranis
degisiklikleri ortaya ¢ikarmaktadir (Ragu-Nathan, Tarafdar, Ragu-Nathan, ve Tu, 2008). Teknoloji,
pedagoji, O0z-yeterlilik, egitim ve altyap1 gibi teknoloji kaynakli igsel ve digsal engeller kisilerin
gelismeye acikliklarini olumsuz etkilemektedir (Basarmak, Hamutoglu ve Sahin, 2020; Hamutoglu ve
Basarmak, 2020). Ozellikle calisanlarin is ortamlarinda teknoloji kullaniminda zorluk gekmeleri, hayal
kirikliklarina ve psikolojik bask: hissetmelerine neden olabilmektedir (Chiappetta, 2017). Teknolojiye
bagh olarak kisilerin yasamis oldugu olumsuz etkiler ilk olarak Amerikali psikolog Brod (1984)
tarafindan “Teknostres” olarak tanimlanmustir. Brod’a gore Teknostres; yeni bilgisayar teknolojileri ile
saglikli bir sekilde bas edememenin neden oldugu uyum hastaligidir (Brod, 1984). Teknostresi Weil ve
Rosen (1997), teknolojinin dogrudan ya da dolayl olarak kisilerde yaratmis oldugu tutum, diistince,
davranis ile kisinin psikolojisi iizerinde ki olumsuz etkiler olarak tamimlamiglardir. Ilk olarak Brod,
daha sonra Rosen ve Wail tarafindan tanimlanan Teknostress kavrami o donemler igin gegerli bir
tanimken, gliniimiizde internet ile birlikte akill1 telefonlar, tabletler, dijital TV'nin gelismesiyle yeni
bir anlam kazanmistir (Chiappetta, 2017). Teknostres pek ¢ok kurumda calisanlarin etkiledigi gibi
egitim alaninda gorev yapan Ogretmenler {izerinde teknoloji fobisi ve Ozyeterlik eksikligi olarak
kendisini gostermektedir (Chen, 2012). Ogretmenlerde goriilen teknostres ve 6zyeterlik eksikligi simf
i¢i uygulamalar1 ve is performansini olumsuz etkilemektedir (Al-Fudail ve Mellar, 2008; Effiyanti ve
Sagala, 2018). Ogretmenlerde teknostres yasamalarmin bir diger nedeni ise teknoloji kullanim
becerilerinin eksikligi ya da teknolojik cihazlarda yasanan arizalar1 giderememelerinden
kaynaklanmaktadir (Al-Fudail ve Mellar, 2008). Ogretmenlerin egitim ortamlarinda teknostres
yasamamalar1 igin onlarin BIT yeterliklerinin  gelistirilmesine ihtiyaglar1 bulunmaktadir.
Ogretmenlerin BIT konusundaki yeterliklerinin  gelistirilmesi, is performanslarina olumlu

etkilemektedir (Effiyanti ve Sagala, 2018).

Giintimiiz dijital ¢ag cocuklar1 teknoloji ile i¢ ige biiylimekte ve teknolojik araclar1 kullanma
becerisine sahip bulunmaktadir. Cocuklarin teknoloji igerisinde biiyiimesi onlara egitim verecek
Ogretmenlere egitim ortamlarina teknoloji entegrasyonu saglama ve zenginlestirme konusunda biiyiik
sorumluluklar yiiklemektedir. Egitimciler derslerinde teknoloji entegrasyonu zor bir is olarak
algiladiklarinda ¢ogu zaman teknolojinin gergek giiciinden yararlanamamaktadir (Ertmer, Ottenbreit-
Leftwich, Sadik, Sendurer ve Sendurer, 2012). Ogretmenler &grencilerin aktif 6grenme, bireysel
O0grenme gibi konularda Bilgi ve Tletisim Teknolojileri'ne (BIT) yonelik olumlu tutuma sahip

olmalarina ragmen, BIT’i 6gretime etkili bir sekilde entegrasyonunda pedagojik vizyon eksiklikleri
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bulunmaktadir (Blamire, 2009). MEB okullara teknoloji alt yapismna yatirimlar yapmakta ve
Ogretmenlerin yeterliklerinin gelistirilmesi amaciyla teknoloji egitimleri vermektedir. Ogretmen
yeterliklerinin gelistirilmesinde sadece teknoloji egitimine ihtiyaglari bulunmamakta, pedagoji
destekli dijital 6grenme kaynaklarmm kullanilmasina yonelik egitimlere ihtiya¢ bulunmaktadir
(Blamire, 2009). C)gretmenler alan bilgilerinin 6gretimi igin gerekli pedagojik bilgiyi teknoloji ile bir
arada kullanabilecekleri egitim ortamlarimi olusturmalar1 gerekmektedir. Dijital ¢cag ¢ocuklarina alan
bilgisi, pedagojik bilgi ve teknolojik bilginin bir arada kullanildi1g1 Teknolojik-Pedagojik-Alan Bilgisi
(TPAB) yol gosterici bir model olabilir.

TPARB ile ilgili literatiir incelendiginde Mishra ve Koehler (2006) tarafindan yapilan ¢alismalari
karsimiza ¢ikmaktadir. Mishra ve Koehler yapmis oldugu calismanin temelini Shulman’in 1986
yilinda yapmis oldugu pedagojik alan bilgisi (PAB) olusturmaktadir. Shulman (1986), 6gretmenin
konu bilgisi ya da alan bilgisine (AB), sinif yonetimi ve stratejilerinden olusan pedagojik bilgiye (PB)
ve igerigin Ogrencilere nasil Ogretilecegine dair pedagojik alan bilgisine (PAB) sahip olmalar

gerektigini belirtmektedir.

Fullan ve Stiegelbauer (1991), 6grenme ortamlarinda teknolojinin aktif kullanilabilmesi icin
ogretmenlerin kendilerini bazi alanlarda yenilemeleri gerekliligini vurgulamistir. Bunlar igerik bilgisi,
inang, tutum, pedagojik bilgi, Ogretim yontem ve stratejileri ile giincel 6gretim kaynaklari ve
materyallerin kullanilmas1 olarak tamimlamistir. Pierson (2001) 6gretmenlerin pedagoji ve igerik
bilgilerine teknolojiyi entegre etmelerinin gerekliligini belirtmistir. Koehler ve Mishra (2006)
ogretmenlerin icerik bilgisi ve alan bilgisi ile birlikte teknolojinin de kullanildig1 Teknolojik, Pedagojik
ve Alan bilgisi (TPAB) kavramini ortaya atmustir. Teknolojik Bilgi (TB), Pedagojik Bilgi (PB), Alan
Bilgisi (AB), Pedagojik Alan Bilgisi (PAB), Teknolojik Pedagojik Bilgi (TPB), Teknolojik Alan Bilgisi
(TAB) ve genel olarak Teknopedagojik Bilgi (TPAB) seklinde kullanilmaktadir (Koehler, Mishra ve

Cain, 2013). Bu yedi bilesenin birbirleri arasindaki iligkiler Sekil 1’de goriilmektedir.

Teknolojik
Pedagojik Alan
Bilgisi
(TPAB)

Teknolojik

/

Yeknolo.j'ilz Bilgi Teknolojik
Ped.n'gc.qlk e / Alan
Bilgi ~  Bilgisi

(TPB) (TAB)

Pedagojik
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.

Pedagojik
Alan
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(PAB)

Sekil 1. Teknolojik-Pedagojik-Alan bilgisi (Koehler ve Mishra, 2013)
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Ogretmenlerinin dijital ¢ag cocuklarina alan bilgileri, pedagojik bilgileri ve teknolojik
bilgilerini bir arada kullanarak egitim vermelerinde TPAB yol gosterici bir model olabilir. TPAB
modelinin en 6nemli bilesenlerinden bir tanesi teknoloji bilesenidir. Ogretmenlerin teknoloji
konusundaki yetersizlikleri teknostrese neden olmakta, bu da 6gretmenin is performansini olumsuz
etkilemektedir. Ogretmenin teknoloji kaynakli is performansinin olumsuz etkilenmesi, TPAB
yeterliklerini de olumsuz etkilemesi muhtemeldir. Alanyazinda teknostresin egitim alanindaki etkileri
tizerine nitelikli yaym sayisi oldukc¢a az bulunmaktadir (Goksiin, 2016). Bu nedenle 6gretmenlerin
TPAB yeterlikleri ve teknostres diizeylerinin arastirilmasi, aralarindaki iliskinin ortaya konulmasimin
alanyazma katkisinin olacagr diisiiniilmektedir. Yapilan bu arastirmada asagida belirtilen sorulara

yanitlar aranmistir.

Ogretmenlerin;
1. Teknostres ve TPAB yeterlikleri hangi diizeydedir?
2. Teknostres ve TPAB ile cinsiyetleri arasinda bir fark var midir?
3. TPAB diizeyleri ile mesleki kidemleri arasinda bir fark var midir?
4. Teknostres diizeyleri ile mesleki kidemleri arasinda bir fark var midir?
5. TPAB ve Teknostres diizeyleri arasinda bir iliski var midir?

Yontem
Arastirmanin Modeli

Nicel arastirma yonteminin kullanildig1 calismada, tekil tarama modeli ile 6gretmenlerin
Teknostres ve TPAB diizeyleri betimlenmistir. Tliskisel tarama modeliyle ise 6gretmenlerin cinsiyet,
okul tiirii, mesleki kidem ve Teknostres ile TPAB bilesenlerinin yeterlilik diizeyleri arasindaki farklar

incelenmistir.
Evren ve Orneklem

Aragtirmaninin evrenini Zonguldak Ilinde kamuya bagh kurumlarda galisan dgretmenler
olusturmaktadir. Basit seckisiz yontemin kullanuldig1 arastirmada veriler 184 6gretmenden ylizyiize

uygulanan anketler ile toplanmistir.
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Tablo 1. Arastirmaya katilanlarin demofrafik bilgileri

N %
Erkek 101 54.9
Cinsiyet Kadin 83 45.1
1-5 Y1l 19 10.3
6-10 Yil 29 15.8
11-15 Yil 31 16.8
Mesleki kidem 16-20 Yil 39 21.2
21-25 Yil 37 20.1
26 Yil ve lizeri 29 15.8
flkokul 51 27.7
Ortaokul 69 37.5
kull
Okullar Lise 58 315
Diger 6 3.3

Aragtirmaya katilanlan Ogretmenlerin %54.9'u erkek, %45.1'i ise kadin Ogretmenlerden
olusmaktadir. Mesleki kidemleri 1-5 yil aras1 %10.3'nii, 6-10 y1l aras1 %15.8'ni, 11-15 yil aras1 %16.8'ni,
16-20 yil arast %21.2’sini, 21-25 yil arast %20.1'ni, 26 yil ve fiizerinde olanlar ise %15.8'ni
olusturmaktadir. Ogretmenlerin %27.7'si ilkokulda, %37.5’i ortaokulda, %31.5'i lisede, %3.3’11 ise

diger egitim kurumlarinda gorev yapmaktadir.
Veri Toplama Araglarn

Arastirmada iki adet 6l¢gme aract kullanilmistir. Birinci 6l¢gme araci olarak Coklar, Efilti ve
Sahin (2017) tarafindan gelistirilen Ogretmenlerin Teknostres Diizeylerini Belirleme Olcegi kullanilmustir.
Arastirmada kullanilan diger 6lgme araci olan Teknolojik Pedagojik Alan Bilgisi Olgegi Horzum, Akgiin,
ve Oztiirk (2014) tarafindan gelistirilmistir. Bu 6lgme araglari ile birlikte kullanilan Kisisel Bilgi Formu

arastirmaci tarafindan gelistirilmistir

Teknostres Olgegi, 5'li likert, 5 faktor ve 28 maddeden olusmaktadir. C)lgegin Cronbach’s

alpha i¢ tutarlilik katsayis1 .917, alt faktorleri ise, .712 ile .788 araliginda yer almaktadur.

TPAB olgegi; olcek 7 faktor, 51 madde ve 51i likert seklindedir. Olgegi olusturan 7 faktor,
Teknolojik Bilgi (TB), Alan Bilgisi (AB), Pedagojik Bilgi (PB), Teknolojik-Alan Bilgisi (TAB), Pedagojik-
Alan Bilgisi (PAB), Teknolojik-Pedagojik Bilgi (TPB) ve Teknolojik-Pedagojik-Alan Bilgisi'nden
(TPAB) olusmaktadir. Olgegin giivenirliligi test tekrar test ve ic i¢ tutarlilik katsayisi ile incelenmistir.

i¢ tutarlilik katsayis1 Cronbach alfa .84 ile .89 arasinda deger almaktadir.

Arastirmada kullanilan dlgeklerden elde edilen madde toplamlarinin aritmetik ortalamalar: 1-

2.33 diisiik, 2.34-3.67 orta ve 3.68 ile 5.00 ars1 ise yiiksek diizey olarak yorumlanmustir.
Verilerin Analizi

Verilerin normal dagilip dagilmadiginin belirlenmesi amaciyla Kolmogorow-Smirnov ve
Skewness-Kurtosis test sonuclari incelenmistir. TPAB 0lgeginde, Kolmogorov-Smirnov (p<0.05)

oldugu, Skewness= -.486 ve Kurtosis=-.395 degerini aldig1 goriilmiistiir. Teknostres Olceginde,
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Kolmogorov-Smirnov (p>0.05) oldugu, Skewness=.275 ve Kurtosis=-.431 degerini aldig1 goriilmiistiir.
Skewness-Kurtosis degerleri Tabachnick ve Fidell’e (2013) gore -1.5 ile +1.5 aras1 kabul edilebilir deger
araligindadir. Degiskenlere gore arastirmada aritmetik ortalama, standart sapma, ¢arpiklik ve basiklik
katsayilari, bagimsiz 6rneklem t-testi, tek yonlii varyans analizi ve Spearman Korelasyon Katsayisi (r)
kullanilarak veriler analiz edilmistir. Analizlerde anlamlilik diizeyi 0.05 olarak alnmis ve

yorumlanmustir.

Arastirmanin Etik Izinleri

Yapilan bu calismada “Yiiksekogretim Kurumlar1 Bilimsel Arastirma ve Yayin Etigi
Yonergesi” kapsaminda uyulmas: belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii
olan “Bilimsel Arastirma ve Yayimn Etigine Aykiri Eylemler” bashg: altinda belirtilen eylemlerden

higbiri gerceklestirilmemistir.

Etik kurul izin bilgileri:

Etik degerlendirmeyi yapan kurul ad1 =Zonguldak Biilent Ecevit Universitesi Insan Arastirmalar: Etik
Kurul Karar1

Etik degerlendirme kararinin tarihi= 06/04/2020

Etik degerlendirme belgesi say1 numarasi=770

Bulgular

Arastirmaya katilan 6gretmenlerinin teknopedagojik (TPAB) diizeylerine ait bilgiler Tablo

2’de verilmistir.

Tablo 2. Ogretmenlerin teknostres ve teknopedagojik yeterlik diizeyleri

Alt faktor N X Ss Diizey

Teknopedagojik TB 184 3.77 74 Teri
PB 184 411 59 Ileri

AB 184 4.34 62 Ileri

TAB 184 4.06 .68 Mleri

PAB 184 4.33 59 Mleri

TPB 184 414 .65 Ileri

TPAB 184 4.05 .69 Ileri

Teknostres 184 2.43 .80 Orta

Aragtirmaya katilan 6gretmenler TPAB (X=4.31) yeterliklerini ileri diizey olarak gormektedir.
Ogretmenler (¥=4.34) aritmetik ortalama ile AB boyutunda yeterliklerini en yiiksek gormekte iken, en
diisiik diizeyde (X=3.77) aritmetik ortalama ile TB boyutunu gormektedir. Bu degerlere gore
Ogretmenler teknopedagojik alan ve alt boyutlarinda kendilerini ileri diizeyde yeterli gérmekte iken
bu alanlarin igerisinde en diisiik olarak teknoloji (TB) boyutunu gérmekte iken, en yiiksek olarak alan
bilgisi (AB) diizeylerini gordiikleri sdylenebilir. Teknostres diizeyleri ise (¥=2.43) degeri ile orta

diizeyde oldugu goriilmektedir.

Aragtirmaya katilan 6gretmenlerinin cinsiyet degiskenine gore teknopedagojik ve teknostres

diizeyleri arasindaki farka ait bilgiler Tablo 3’te verilmistir.
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Tablo 3. Ogretmenlerin cinsiyet degiskenine gore teknopedagojik ve teknostres diizeyleri t-testi sonuclart

Alt Faktor  Cinsiyet N Mean S df t p

Teknopedagojik TB Erkek 101 3.87 74 182 2.00 .04*
Kadin 83 3.65 73

PB Erkek 101 4.10 .60 182 -27 .78
Kadin 83 4.13 .59

AB Erkek 101 4.30 .59 182 -.99 .32
Kadin 83 3.39 .64

TAB Erkek 101 4.12 .65 182 1.34 .18
Kadin 83 3.98 72

PAB Erkek 101 4.30 61 182 -.54 .58
Kadin 83 3.35 .56

TPB Erkek 101 4.19 .64 182 1.23 21
Kadin 83 4.07 .65

TPAB Erkek 101 4.05 .69 182 71 47
Kadin 83 3.98 .69

Teknostres Erkek 101 2.43 81 182 .01 .98
Kadin 83 243 .79

*p<0.05

Tablo 3 incelendiginde, 0gretmenlerin cinsiyetleri ile teknopedagojik alanin alt boyutu TB
boyutunda (p<0.05) anlamli bir farka rastlanirken, diger faktorler PB, AB, TAB, PAB, TPB ve TPAB
(p>0.05) anlaml1 bir farka rastlanilmamistir. Bu sonuca gore erkek 6gretmenlerin TB yeterlikleri kadin
olanlara gore daha yiiksektir denilebilir. Teknostres ile cinsiyet degiskeni arasinda (p>0.05) anlaml1 bir
farka rastlanmamustir. Bu sonuca gore erkek 6gretmenler ile kadin 6gretmenlerin teknostres diizeyleri

arasinda bir fark yoktur denilebilir.

Ogretmenlerin mesleki kidem degiskeni ile teknopedagojik yeterlikleri arasindaki farkin

belirlenmesi amactyla ANOVA ve Scheffe test sonuglar: Tablo 4'te verilmistir.

Tablo 4. Mesleki kidem degiskeni ile teknopedagojik arasindaki farka ait ANOVA test sonuglar:

N X Varyanslarin Kareler sd Kareler F p Fark
kaynag1 toplamu ortalamasi
1-5 Y1l 19 376 Gruplararasi 2.94 5 .589 124 29 -
6-10 Y1l 29 399 Gruplarici 84.32 178 474
11-15 Y1l 31 3.87 Toplam 87.27 183

16-20 Y1l 39 413
21-25 Y1l 37 410
26 velizeri 29 4.12
Toplam 184 4.02

Ogretmenlerinin mesleki kidemleri ile TPAB yeterlikleri arasindaki farklarin belirlenmesi
amaciyla gerceklestirilen Scheffe test sonuglarina gore F(5,175) = 1.24, p>.05 anlamli farka

rastlanmamuistir.

Mesleki kidem degiskeni ile teknostres diizeyleri arasindaki farkin belirlenmesi amaciyla

yapilan Scheffe test sonuglar: Tablo 5’te verilmistir.
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Tablo 5. Mesleki kidem degiskeni ile teknostres arasindaki farka ait ANOVA test sonuclar

N X Varyanslarin Kareler sd Kareler F p Fark
kaynag1 toplami ortalamasi
1-5 Yil 19 275 Gruplararasi 2.29 5 .58 90 47 -
6-10 Y1l 29 237 Gruplarici 114.62 178 .64
11-15 Y1l 31 238 Toplam 117.54 183

16-20 Yil 39 240
21-25 Yil 37 250
26 velizeri 29 2.29
Toplam 184 2.43

Ogretmenlerinin mesleki kidemleri ile teknostres diizeyleri arasindaki farklarin belirlenmesi
amaciyla gerceklestirilen ANOVA test sonuglarina gore F(5,175) =90, p>05 anlamli farka

rastlanmamuistir.

Arastirma Ogretmenlerin TPAB ve alt faktorleri ile teknostres diizeyleri arasindaki iliskinin

belirlenmesi amaciyla hesaplanan Pearson Korelasyon Katsayilar: Tablo 6’da verilmistir.

Tablo 6. TPAB ve alt faktirleri ile teknostres arasindaki korelasyon katsayis: sonuclar:

1 2 3 4 5 6 7 8
TB 1.00
PB 456** 1.00
AB 311% 733** 1.00
TAB .593** .542%* .640%* 1.00
PAB .341%* .780%* .804** .654** 1.00
TPB .609** .624** .627** .821* 713%* 1.00
TPAB .560** .632%* .558** .753** .684** .896** 1.00
Teknostres -.163* -.227% -.207** -.308** -.212%* -.266** -.282%* 1.00

*p<0.05, **p<0.05
Faktorler arasindaki korelasyon katsayist 0.00-0.29 diisiik, 0.30-0.69 orta, 0.70-1.00 aras: ise

yiiksek diizey bir iligki olarak degerlendirilmektedir (Biiyiikoztiirk, 2012).

Tablo 6 incelendiginde Teknostres ile TPAB ve alt faktorleri arasinda ters yonlii negatif bir
iliski bulunmaktadir. Teknostres ile TB arasinda (r=-.163; p<.01) negatif yonlii diisiik diizey, PB
arasinda (r=-.227; p<.01) negatif yonlii diisiik diizey, AB arasinda (r=-.207; p<.01) negatif yonlii diisiik
diizey, TAB arasinda (r=-.308; p<.01) negatif yonlii orta diizey, PAB arasinda (r=-.212; p<.01) negatif
yonli diisiik diizey, TPB arasinda (r=-.266; p<.01) negatif yonlii diisiik diizey, TPAB arasinda (r=-.282;
p<.01) negatif yonlii diisiik diizey bir iligski oldugu goriilmektedir.

TPAB ile alt faktorleri olan TB (r=-.560; p<.01) pozitif yonlii orta diizey, AB (r=-.632; p<.01)
pozitif yonlii orta diizey, AB (r=-.558; p<.01) pozitif yonlii orta diizey, TAB (r=-.753; p<.01) pozitif
yonlii yiiksek diizey, PAB (r=-.684; p<.01) pozitif yonlii orta diizey, TPB (r=-.896; p<.01) pozitif yonlii

yiiksek diizey bir iligki oldugu goriilmiistiir.

Bu sonuclara gore ogretmenlerin TPAB ve alt faktorleri ile teknostres diizeyleri arasinda

negatif yonlii bir iliski, yani teknostres azalirken TPAB ve alt faktorlerinin artacag: sdylenebilir. TPAB
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ile alt faktorleri arasinda ise pozitif yonlii orta ve yiiksek diizey bir iligki bulunmustur. TPAB ile alt

faktorleri arasinda birbirleri ile iliskili oldugu sdylenebilir.
Tartisma ve Sonug

Yapilan arastirma neticesinde 6gretmenler TPAB ve alt faktorleri olan TB, PB, AB, TPB, TAB,
PAB yeterliklerini yiiksek diizey olarak gérmektedir. Ogretmenler bu faktérler igerisinde en yiiksek
olarak AB (¥=4.34) gormekte iken, en diisiik olarak ise TB (¥=3.77) alanin gormektedir. Ogretmen ve
Ogretmen adaylarinin TPAB yeterliklerine yonelik yapilan arastirmalarda TB diger alanlardan daha
diisiik oldugu calismalara alanyazinda rastlanilmaktadir (Chuang ve Chao-Ju, 2011; Mercado ve
Ibarra 2019; Sad, Agikgiil ve Delican, 2015). Cin’de Ingilizce 6gretmenleri ile yapilan aragtirmada;
TPAB yeterliklerini yiiksek diizeyde gormekte iken, en diisiik diizeyde TAB ve TPB diizeylerini
gormektedirler (Zhang, 2019). Taiwan'da 6gretmen adaylari ile yapilan nitel calismada ise; PB bilgi ve
PAB konusunda ogretmenler olumlu goriis bildirirken, TB ve TPB konusunda daha az yeterli
olduklarini belirtmislerdir (Tseng, Cheng ve Yeh, 2019). Egitim kalitesinin en yiiksek oldugu
iilkelerden birisi olan Finlandiya’da 148 6gretmen adayz1 ile yapilan calismada ise; PAB, TPAB ve PB
bilgi bilesenleri, yani pedagoji agirlikli alanlar1 en yiiksek diizey olarak elde edilirken, AB ve TB
boyutu en diisiik diizey olarak ortaya ¢ikmistir (Valtonen ve dig., 2019). TPAB modelinde bilesenlerin
birbirlerine yonelik iistiinliikleri bulunmayip, aralarindaki etkilesimlerin esit derecede 6neme sahip
(Koehler, Mishra ve Cain, 2013) olmas1 gerektigi goz oniine alindiginda TB alaninda 6gretmenlerin
eksikliklerinin oldugu sdylenebilir. Birlesmis Milletler Egitim, Bilim ve Kiiltiir Orgiitii- United
Nations Educational, Scientific and Cultural Organization (UNESCO) yayimladigi BIT Yeterlilik
Cercevesinde de 6gretmenlerin teknoloji konusunda yeterliliklerinin diisiik oldugu belirtilmektedir
(UNESCO, 2011). Yapilan diger calismalarda da o6gretmenlerin 21. ylizyil 6grencilerinin ihtiyaclarmni
karsilayacak diizeyde teknoloji yeterliklerine sahip olmadiklarini belirtmektedir (Ertmer, Ottenbreit-
Leftwich, 2010; Ertmer, Ottenbreit-Leftwich, Sadik, Sendurer ve Sendurer, 2012). Teknolojiyi kullanan
Ogretmenlerin bir kismi ise kisisel ve mesleki gelisimlerinde daha ¢ok kullanmakta iken 6gretme ve
O0grenme amaciyla daha az kullanmaktadir (Jamieson, Finger ve Albion, 2010). Oysa ki TB boyutu
TPAB icerisinde dnemli bir yere sahip bulunmaktadir. Egitimcilerin teknolojiye karsi olumsuz tutum
icerisinde olmalari onlarin TPAB diizeylerini de olumsuz etkilemektedir (Korucu, Usta ve Atun, 2017).
TPAB modelinde bilesenlerin birbirlerine yonelik tistiinliikleri bulunmayip, aralarindaki etkilesimler
esit derecede Oneme sahip (Koehler, Mishra ve Cain, 2013) olmasi gerektigi gz Oniinde
bulunduruldugunda, Ogretmenlerin teknolojik alanda desteklenmeleri TPAB yeterliklerinin

yiikseltilmesine katki saglayacagi sdylenebilir.

Arastirma sonucunda elde edilen diger bir bulgu ise 6gretmenlerin teknostres diizeylerinin
(X=2.43) orta diizeyde oldugudur. Arastirma bulgusunu destekler yonde Coklar, Efilti, Sahin ve Akgay
(2016), ogretmenler ile yapmis olduklari ¢alismada teknostres diizeylerini orta diizey oldugunu

belirtmektedirler. Cetin ve Biilbiil (2017) okul yoneticileri ile yaptiklar1 ¢alismalarinda yoneticilerin
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teknostres diizeylerini orta diizey olarak bulmuslardir. Akgiin (2019) 6gretim elemanlar: ile yapmis
oldugu calismada teknostres algilarini arastirma bulgusunu destekler yonde 6gretim elamanlarimin
teknostres diizeylerini orta diizey olarak bulmuslardir. Teknostres akademisyenlerin teknoloji
kullanimini olumsuz ydnde etkilemektedir (Jena, 2015). Ogretmenlerin teknoloji kullanimi konusunda
desteklenmesi teknostres diizeylerinin azalmasina, dolayli olarak da TPAB diizeylerinin olumlu

etkilenmesine katki saglayabilir.

Arastirmada oOgretmenlerin cinsiyetleri ile TPAB'nin TB boyutunda anlamli bir farka
rastlanirken diger boyutlar ve teknostres boyutunda anlamli bir farka rastlanilmamistir. Ergen, Yelken
ve Kanadli (2019) 2007-2017 yillar1 arasmmda yapilan TPAB ile ilgili 29 calismay1 cinsiyete gore
incelenmis TPAB boyutunda erkeklerin yeterlikleri kadinlarin yeterliklerinden daha yiiksek oldugu
sonucuna ulasmislardir. Akgiin (2019) 6gretim elemanlarinin teknostres algisi ve teknoloji kabullerine
yonelik yapmis oldugu calismada teknolojiyi kabul boyutunda erkeklerin lehine bir sonug elde
ederken, arastirma bulgusunu destekler yonde teknostres algilarimin cinsiyete gore anlamli bir farkin
olmadig1 sonucunu elde etmistir. Cetin ve Biilbiil (2017) okul yoneticilerinin cinsiyete gore teknostres
diizeyleri arasinda bir farka rastlamamuglardir. Ogretmenler ve &gretmen adaylarimin TPAB
yeterlikleri ile cinsiyet arasindaki farkliigin olmadigi arastirmalara da alanyazinda mevcuttur
(Coklar, Efilti, Sahin ve Akgay, 2016; Cuhadar, Biilbiil ve Ilgaz, 2013; Jamieson, Finger ve Albion, 2010;
Sad, Acikgiil ve Delican, 2015;). Cinsiyete gore farkliligin olmadigi calismalar olmasina ragmen,
kadmlarin teknoloji boyutunda erkeklere gore yeterliklerinin yiiksek oldugu c¢alismalara
rastlanilmamustir. Buradan hareketle kadin oOgretmenler veya oOgretmen adaylarina teknoloji
egitimlerinin verilmesi teknoloji boyutunda yeterliliklerinin artmasina, dolayli olarak da TPAB’in

biitiin faktorlerinin olumlu etkilenmesine katki saglayabilir.

Yapilan calismada 6gretmenlerin mesleki kidem degiskeni ile TPAB yeterlikleri ile teknostres
diizeyleri arasindaki anlamli bir farka rastlanilmamistir. Arastirma bulgusunu destekler yonde
ozellikle dgretmenlerin BIT kullanimlari ile mesleki kidemleri arasinda anlamli bir farkin olmadigt
calismalara rastlanilmaktadir (Kéroglu, 2014; Ozturan ve Bozcan, 2017). Akgiin (2019) 6gretim
elemanlar ile yapmis oldugu calismada yas1 48 {istii olan 6gretim elemanlar1, yas1 32-42 arasinda
olanlara gore tekno-karmasa boyutunda ortalama puanlar1 daha yiiksek olarak bulmustur. Cetin ve
Biilbiil (2017) okul yoneticilerinin teknostres ve alt boyutlarinda yas biiyiidiikce teknostres ortalama
puanlarmin arttigini, 10 yil mesleki kideme sahip olanlar tekno-istila boyutunda, 16- 20 yil kideme
sahip olanlarin tekno-istila diizeylerinden daha diisiik oldugu sonucunu elde etmislerdir. Coklar,
Efilti, Sahin ve Akgay, (2016) yapmis olduklar1 ¢alismada Ogretmenlerin teknostres diizeyleri ile

mesleki kidemleri arasinda anlaml bir iliskiye rastlanmamuistir.

Arastirmada TPAB ve alt boyutlar: ile teknostres arasinda anlamli bir iliski bulunmustur.
TPAB ve alt faktorleri olan TB boyutu arasinda (r=-.560; p<.01) pozitif yonlii orta diizey, PB (r=-.632;
p<.01) pozitif yonlii orta diizey, AB (r=-.558; p<.01) pozitif yonlii orta diizey, TAB (r=-.753; p<.01)
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pozitif yonlii yiiksek diizey, PAB (r=-.684; p<.01) pozitif yonlii orta diizey, TPB (r=-.896; p<.01) pozitif
yonlii yiiksek diizey bir iliski bulunmustur. Koehler, Mishra ve Cain (2013) TPAB modelinde
bilesenlerin birbirlerine yo6nelik istiinliikleri bulunmayip, aralarindaki etkilesimler esit derecede
Oneme sahip oldugunu belirtmektedir. Arastirma sonucunda da elde edilen bu bulgu Koehler, Mishra
ve Cain’in belirtmis oldugu alanlar arasindaki iliskiyi destekledigi soylenebilir. TPAB modelinin
biitiin alt faktorleri birbirleri ile pozitif yonde iligkili olmas: faktorlerden birinin gelistirilmesinin diger

faktorlerinde olumlu yonde gelismesine katki saglayacag1 sdylenebilir.

Teknostres ile TPAB ve alt faktorleri arasinda negatif yonlii bir iliski bulunmustur. Teknostres
ile TB boyutu arasinda (r=-.163; p<.01) negatif yonlii diisiik diizey, PB boyutunda (r=-.227; p<.01)
negatif yonlii diisiik diizey, AB boyutunda (r=-.207; p<.01) negatif yonlii diisiik diizey, TAB
boyutunda (r=-.308; p<.01) negatif yonlii orta diizey, PAB arasinda (r=-.212; p<.01) negatif yonlii diisiik
diizey, TPB arasinda (r=-.266; p<.01) negatif yonlii diisiik diizey, TPAB arasinda ise (r=-.282; p<.01)
negatif yonlii diisiik diizey bir iliski oldugu bulunmustur. Bu sonuca gore dgretmenlerin teknostres
diizeyleri arttikca TB, AB, PB, TAB, TPB, APB ve TPAB boyutlarin1 olumsuz etkiledigi sdylenebilir.
Diger bir ifadeyle 6gretmenlerin teknostres diizeyleri azaldikca bu durum TPAB ve alt boyutlarma
olumlu yansiyacag: ve egitime teknoloji entegrasyonunu daha kolay saglayacag: muhtemeldir. TPAB
yiiksek olan ve teknolojiyi egitime nasil entegre edecegini bilen 6gretmenler teknostres ile daha kolay
bas edebilme becerisine sahip olanlardir (Joo, Lim ve Kim, 2015). Teknostres ile bas edebilen
ogretmenlerin orgiitsel bagliliklari, is performanslar: ve {iretkenlikleri olumlu gelisecektir (Effiyanti ve
Sagala, 2018; Ragu-Nathan, Tarafdar, Ragu-Nathan ve Tu, 2008). Ogretmenlere teknoloji kullanimina
yonelik destek saglandiginda teknostres diizeylerinde azalma olacaktir (Al-Fudail and Mellar, 2008).
Akgtin (2019) 6gretim elemanlarina yonelik yapmis oldugu ¢alismada teknostres algisi ile teknolojiyi

kabulleri arasinda ters bir iligki oldugu sonucunu elde etmistir.

Yapilan arastirmada Ogretmenler TPAB diizeylerini yiiksek diizey olarak, teknostres
diizeylerini ise orta diizey olarak gordiiklerini belirtmislerdir. Ogretmenler TPAB'mn alt faktorleri
icerisinde ise en diisiik diizey olarak teknoloji boyutunu goérmektedir. Bu bulgu Ogretmenlerin
teknostres diizeylerini orta diizey gormeleri ile ortiismektedir. Arastirma ogretmen goriisleri ile smirh
kalan bir galismadir. Ogretmenlerin teknostres diizeyleri ve TPAB yeterliklerine yonelik sinif igi
uygulamalar1 ve 6grenci goriislerinin ele alindig1 yeni ¢alismalar yapilabilir. Yapilan bu ¢alismada
elde edilen sonuglar nicel verilerle sinirli bir ¢alismadir. Ogretmenlerin teknostres diizeylerinin
belirlenmesine yonelik yapilacak nitel arastirmalar teknostresin nedenleri hakkinda derinlemesine

bilgi edinilmesini saglayacaktr.
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Introduction

The constantly occurring technological developments and changes force employees to adapt
to new technologies and put notable pressure on them. The ability to do more work in a shorter time
with new technologies has not only been eliminating manual work, but has also been increasing the
workload of employees and pressuring them. Forcing employees to do more work in a short time
affects interpersonal communication in work environments and causes behavioural changes, the
reasons of which are not fully understood (Ragu-Nathan, Tarafdar, Ragu-Nathan, & Tu, 2008).
Technology-related internal and external barriers such as technology itself as well as pedagogy, self-
efficacy, education and infrastructure seem to negatively impact people’s openness to development
(Basarmak, Hamutoglu & Sahin, 2020; Hamutoglu ve Basarmak, 2020). In particular, experiencing
difficulties in using technology in business environments can lead to disappointment and
psychological pressure in employees (Chiappetta, 2017). The effects of such negative experiences
arising from technology use were first described as "Technostress" by an American psychologist Brod
(1984). According to Brod, technostress is a disease of adaptation caused by the inability to cope well
with new computer technologies (Brod, 1984). Weil and Rosen (1997) defined technostress as the
negative impacts caused directly or indirectly by the use of technology on people’s attitudes,
thoughts, behaviours, as well as psychology. First defined by Brod, later Rosen and Wail, the concept
of technostress was a valid definition for those times, while today it has gained a new meaning with
the development of smartphones, tablets, and digital TV besides the Internet (Chiappetta, 2017).
Technostress not only affects the employees of many institutions, but also manifests itself as
technology phobia and lack of self-efficacy on teachers (Chen, 2012). Consequently, teachers’
technostress and lack of self-efficacy negatively affect classroom practices and job performance,
accordingly (Effiyanti & Sagala, 2018; Al-Fudail & Mellar, 2008). Another reason for teachers to
experience technostress is their lack of technology skills or their inability to fix the malfunctions in
technological devices (Al-Fudail & Mellar, 2008). In order for teachers not to experience technostress
in educational environments, without doubt, they need to improve their ICT competencies. Improving
teachers” ICT competencies has proven to affect their job performance positively (Effiyanti & Sagala,

2018).
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Children of today’s digital age are growing up with technology and have all the capabilities to
use technological tools. The fact that children grow up surrounded by technological advances imposes
great responsibilities on teachers to educate them in terms of ensuring technology integration and
enriching its variety in educational environments. When educators perceive technology integration as
a difficult task to achieve in their classes, they often fail to benefit from the real power of technology
(Ertmer, Ottenbreit-Leftwich, Sadik, Sendurer & Sendurer, 2012). Although teachers have a positive
attitude towards ICT regarding such aspects as active learning and individual learning of students,
there is still a lack of pedagogical vision in the effective integration of ICT into teaching (Blamire,
2009). The Ministry of National Education (MoNE) in Turkey invests in technology infrastructure in
schools and conducts technology trainings in order to improve the competencies of teachers. In
developing their competencies, teachers need trainings not only for the use of technology, but also for
using digital learning resources supported by pedagogical knowledge (Blamire, 2009). Undoubtedly,
teachers need to create educational settings where they can use their pedagogical knowledge required
for teaching their content knowledge together with technology. Technological-Pedagogical-Content
Knowledge (TPACK), in which content knowledge, pedagogical knowledge and technological

knowledge are used together, can be a guiding model for teaching the children of digital era.

The literature review on the TPACK has first shown us a study conducted by Mishra and
Koehler (2006), the basis of which is the concept of pedagogical content knowledge (PCK) that
Shulman introduced in 1986. Shulman (1986) stated that teachers should possess subject-matter
knowledge or content knowledge (CK), and pedagogical knowledge (PK), which consists of classroom
management and strategies, as well as pedagogical content knowledge (PCK) on how to teach

students the content.

Fullan and Stiegelbauer (1991) emphasized the need for teachers to renew themselves in some
areas in order to be able to make use of technology actively in learning settings. They defined the
necessary areas that teachers should improve themselves in as the content knowledge, beliefs,
attitudes, pedagogical knowledge, teaching methods and strategies, and the use of up-to-date teaching
resources and materials. Similarly, Pierson (2001) stated that teachers should integrate technology into
their pedagogical and content knowledge. In this respect, Koehler and Mishra (2006) introduced the
concept of Technological, Pedagogical and Content Knowledge (TPACK), in which technology is to be
used together with teachers’ pedagogical and content knowledge. The relevant components include
Technology Knowledge (TK), Pedagogical Knowledge (PK), Content Knowledge (CT), Pedagogical
Content Knowledge (PCK), Technological Pedagogical Knowledge (TPK), Technological Content
Knowledge (TCK), and in general, Techno-pedagogical Knowledge (TPACK) (Koehler, Mishra and

Cain, 2013). The relationships between these seven components are shown in Figure 1.
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Figure 1. Technological-Pedagogical-Content knowledge (Koehler & Mishra, 2013)

The TPACK can be a guiding model for teachers to educate children in the digital age by
using content knowledge, pedagogical knowledge and technological knowledge concurrently. One of
the most important components of the TPACK model is the technology component. Yet, teachers’
inadequacy in technology inevitably results in technostress, which in turn negatively affects their job

performance.

It is likely that the teachers’ job performance being negatively affected by technology-related
reasons will also affect their TPACK competencies negatively. There are quite a few qualified
publications on the effects of technostress in the field of education in the literature (Goksiin, 2016). It
is, therefore, thought that researching the TPACK competencies and technostress levels of teachers
and revealing the relationship between them will contribute to the literature. In this study, answers

were sought to the following questions:
1. What are the technostress and TPACK competencies of the teachers?

2. Is there a statistically significant difference between teachers’ technostress and TPACK

competencies in relation to gender?

3. Is there a statistically significant difference between teachers’” TPACK competencies and their

professional seniority?

4. Is there a statistically significant difference between teachers’ technostress levels and their

professional seniority?
5. Is there a relationship between the TPACK competencies and technostress levels?

Method

The study employed a quantitative research design to describe the teachers’ technostress and

the TPACK levels in line with the single survey model. With the correlational research model, the
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statistically significant differences were observed in relation to the variables of teachers’ gender,

school type, and professional seniority, and the levels of technostress and TPACK competencies.
Population and Sample

The research population consists of the teachers working in public schools in Zonguldak,
Turkey. The participants were selected through the simple random sampling, and the data were

collected with face-to-face questionnaires from 184 teachers.

Table 1. Demographic data of the participant

N %
Gender Male 101 54.9
Female 83 45.1
Professional seniority 1-5 Years 19 10.3
6-10 Years 29 15.8
11-15 Years 31 16.8
16-20 Years 39 21.2
21-25 Years 37 20.1
26 Years and more 29 15.8
School Type Primary school 51 27.7
Secondary school 69 37.5
High school 58 31.5
Other 6 3.3

Of all the participants, 54.9% of them were male, while 45.1% were female. In the present
study, 10.3% of the teachers had 1-5 years of seniority, 15.8% 6-10 years, 16.8% 11-15 years, 21.2% 16-
20 years, 20.1% 21-25 years, and 15.8% 26 years and more. In terms of school type, 27.7% of the
teachers work in primary school, 37.5% in secondary school, 31.5% in high school, and 3.3% in other

educational institutions.
Data Collection Tools

Two types of measurement tools were used in the study: Teachers’ Technostress Levels
Defining Scale, developed by Coklar, Efilti and Sahin (2017), and Technological Pedagogical Content
Knowledge Scale, developed by Horzum, Akgiin, and Oztiirk (2014). The Personal Information Form

used along with the measurement tools was developed by the researcher.

The Technostress Scale consists of 5 factors and 28 items in the form of 5-point Likert-type.
The Cronbach's alpha internal consistency coefficient of the scale is .917, and its sub-factors are

between .712 and .788.

The TPACK scale includes 7 factors and 51 items in the form of 5-point Likert type. The 7
factors that make up the scale are related to Technological Knowledge (TK), Content Knowledge (CK),
Pedagogical Knowledge (PK), Technological-Content Knowledge (TCK), Pedagogical-Content
Knowledge (PCK), Technological-Pedagogical Knowledge (TPK), and Technological-Pedagogical

Content Knowledge (TPACK). The test-retest and internal consistency coefficient were used to assess
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the reliability of the scale. The Cronbach’s Alpha internal consistency coefficient varied between .84

and .89.

According to the arithmetic mean scores of the total items obtained from the scales, 1-2.33 was

considered low, 2.34-3.67 moderate, and between 3.68 and 5.00 as high.
Data Analysis

Kolmogorov-Smirnov and Skewness-Kurtosis test results were examined to determine
whether or not the data were normally distributed. In the TPACK scale, the Kolmogorov-Smirnov
value was found as p<0.05, the skewness value was -.486, and the kurtosis value was -. 395. In the
technostress scale, on the other hand, the Kolmogorov-Smirnov value was p>0.05, whereas the
skewness value was .275 and the kurtosis value was -. 431. Tabachnick and Fidell (2013) regarded the
skewness and kurtosis values to be in the acceptable range when the values range between -1.5 and
+1.5. For all variables, the data were analysed using arithmetic mean scores, standard deviation
values, skewness and kurtosis coefficients, independent sample t-test results, one-way ANOVA
results, and Spearman’s Correlation Coefficient (r). The level of significance in the analyses was set to

0.05 to interpret accordingly. Analyses were carried out with IBM SPSS 21 package program.
Ethical Permissions of the Study

Throughout this analysis, all guidelines specified to be applied within the scope of the
“Scientific Research and Publication Ethics Directive for Higher Education Institutions” were
followed. None of the actions that were stated under the title “Actions Against Scientific Research and
Publication Ethics”, which is the second part of the directive, were performed during the study.

Name of the Board that conducted the ethical evaluation = Zonguldak Biilent Ecevit University,
Human Research Ethics Committee Decision

Date of the Ethical Evaluation Decision = 06/04/2020
Document Number of the Ethical Evaluation = 770

Results

Table 2 shows the relevant data on the techno-pedagogical knowledge (TPACK) levels of the

teachers who participated in the study as follows:

Table 2. Technostress and techno-pedagogical competence levels of teachers

Sub-factors N X Sd Level
Techno-pedagogical TK 184 3.77 74 High
PK 184 4.11 .59 High
CK 184 4.34 .62 High
TCK 184 4.06 .68 High
PCK 184 4.33 .59 High
TPK 184 4.14 .65 High
TPACK 184 4.05 .69 High

Technostress 184 2.43 .80 Moderate
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The teachers participating in the research considered their TPACK (X=4.31) competencies as
high. In this context, their highest perception regarding their competencies was in the CK dimension
with the arithmetic mean of X=4.34, while the lowest was in the TK dimension with the arithmetic
mean of X=3.77. Based on such scores, it seems that the teachers considered themselves as highly
proficient in techno-pedagogical domain and its sub-dimensions. They regarded their competence as
the lowest in the technology knowledge (TK) sub-dimension, yet as the highest in terms of their

content knowledge (CK), while their technostress levels seemed moderate (X=2.43).

The relevant data on the differences between the teachers’ techno-pedagogical knowledge and

techno-stress levels in relation to the gender variable are given in Table 3.

Table 3. The teachers’t-test results of techno-pedagogical and technostress levels by gender

Sub-factor ~ Gender N Mean S df t p
Techno-pedagogic TK Male 01 3.87 74 182 2.00 .04*
Female 83 3.65 73
PK Male 101 4.10 .60 182 -.27 .78
Female 83 4.13 .59
CK Male 101 4.30 .59 182 -.99 32
Female 83 3.39 .64
TCK Male 101 4.12 .65 182 1.34 18
Female 83 3.98 72
PCK Male 101 4.30 61 182 -.54 .58
Female 83 3.35 .56
TPK Male 101 4.19 .64 182 1.23 21
Female 83 4.07 .65
TPACK Male 101 4.05 .69 182 71 A7
Female 83 3.98 .69
Technostress Male 101 243 .81 182 .01 .98
Female 83 243 79

*p<0.05

As can be seen in Table 3, a statistically significant difference was found between the gender
variable and the TK (p<0.05), which is the sub-dimension of techno-pedagogical knowledge, while no
significant difference was found for the other sub-factors of PK, CK, TCK, PCK, TPK, and TPACK (p>
0.05). In light of this, it is clear that male teachers had higher TK competencies than female teachers.
However, no significant difference was found between technostress and gender variable (p> 0.05),
according to which, it can be assumed that there is no difference between the technostress levels of

male and female teachers.

Table 4 presents the results of the one-way ANOVA and Scheffé’s tests conducted in order to
determine the statistical significance between the teachers’ professional seniority variable and their

techno-pedagogical competencies.
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Table 4. One-way ANOVA test results showing the difference between professional seniority variable and
techno-pedagogical knowledge

N X Source of Sumof sd Mean F P Significance
Variance Squares Square
1-5 Years 19  3.76 Inter-groups 2.94 5 589 124 .29 -
6-10 Years 29 399 Intra-groups 8432 178 474
11-15 Years 31 3.87 Total 8727 183
16-20 Years 39 413
21-25 Years 37 410

26 Years and more 29 412

Total 184 4.02

The results of the Scheffé’s test conducted to determine the difference between the teachers’
professional seniority and their TPACK competencies indicated no significant difference, that is F

(5,175) = 1.24, p> .05.

Table 5 shows the results of the Scheffé’s test conducted to determine the difference between

the teachers’ professional seniority and their technostress levels.

Table 5. One-way ANOVA test results showing the statistical significance between professional seniority and
technostress

N X Source of Sumof sd Mean F p Significance
Variance Squares Square
1-5 Years 19 275  Inter-groups 2.29 5 .58 90 47 -
6-10 Years 29 237 Intra-groups 114.62 178 .64
11-15 Years 31 238 Total 117.54 183
16-20 Years 39 240
21-25 Years 37 250

26 Years and over 29 2.29

Total 184 243

No significant difference was found (F (5,175) = .90, p> .05) in the ANOVA test conducted to
determine the statistically significant differences between the teachers’ professional seniority and their

technostress levels.

Table 6 shows the Pearson’s correlation coefficients calculated to determine the relationship

between teachers’ TPACK, its sub-factors and technostress levels.
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Table 6. The correlation coefficients between the TPACK, its sub-factors and technostress levels

1 2 3 4 5 6 7 8
TK 1.00
PK .456** 1.00
CK 3171%* 733%* 1.00
TCK .593** 542** .640%* 1.00
PCK 3471** .780%* .804** .654** 1.00
TPK .609** .624** 627%* .821* 713** 1.00
TPACK .560** .632%* .558** .753** .684** .896** 1.00
Technostress -.163* -227** -207** -.308** -212** -.266** -.282** 1.00

*p<0.05, **p<0.05
The correlation between the factors is considered low when the correlation coefficient ranges
between 0.0 and 0.29, moderate when ranging between 0.30 and 0.69, and high when ranging between

0.70 and 1.00 (Biiyiikoztiirk, 2012).

As can be seen in Table 6, there is a negative correlation between technostress, the TPACK and
its sub-factors. Specifically, technostress has a low negative correlation with the TK (r=-.163; p<.01),
with the PK (r=-.227; p<.01), with the CK (r=-.207; p<.01), with the PCK (r = -. 212; p <.01), with the TPK
(r=-.266; p<.01), and with the TPACK (r=-.282; p<.01), while it has a moderate negative correlation with

the TCK (r=-.308; p<.01).

Also, the TPACK has moderate positive correlations with its sub-factors, namely, the TK (r=-
.560; p<.01), with the PK (r=-.632; p<.01), with the CK (r=-558; p<.01), and with the PCK (r=-.684;
p<.01), while it has high positive correlations with the TCK (r=-.753; p<.01) and with the TPK (r=-.896;
p<.01).

In conformity with such results, it can be concluded that there is a negative correlation
between teachers” TPACK, its sub-factors, and technostress levels, that is, while technostress levels
decrease, the levels of the TPACK and its sub-factors increase. On the contrary, moderate positive and
high positive correlations were found between the TPACK and its sub-factors, indicating that the

TPACK and its sub-factors are correlated to each other.
Discussion and Conclusion

The results showed that the teachers considered their levels of the TPACK and of its sub-
factors- TK, PK, CK, TPK, TCK, and PCK- as high. Specifically, the teachers regarded their CK (E=4.34)
as the highest among these factors, while their TK (X=3.77) as the lowest. Similarly, a number of
studies in the literature conducted on the TPACK competencies of teachers and preservice teachers

concluded that the TK levels are lower than other factors (Chuang & Chao-Ju, 2011; Mercado & Ibarra
2019; Sad, Acikgiil & Delican, 2015). In this framework, a study conducted with English teachers in
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China reported that the participants considered their TPACK competencies as high, but their TCK and
TPK levels very low (Zhang, 2019). In a qualitative study conducted with preservice teachers in
Taiwan, the respondents expressed positive opinions about their PK and PCK, and stated that they
were less proficient in the TK and TPK (Tseng, Cheng & Yeh, 2019). A study conducted with 148
preservice teachers in Finland, one of the countries with the highest quality of education in the world,
reported that the participants considered their PCK, TPACK and PK, that is, the pedagogy-dominant
fields, as the highest, while their CK and TK were found to be stated as the lowest among all factors
(Valtonen et al., 2019). The components in the TPACK model do not have superiorities to each other
and the interactions among the components are equally important (Koehler, Mishra, & Cain, 2013). In
this context, the ICT Competency Framework published by the United Nations Educational, Scientific
and Cultural Organization (UNESCO) emphasized that teachers’ competence in technology is low
(UNESCO, 2011). Some other studies have also stated that teachers do not have the necessary
technology competence to meet the needs of students of the 21st century (Ertmer, Ottenbreit-Leftwich,
2010; Ertmer, Ottenbreit-Leftwich, Sadik, Sendurer, & Sendurer, 2012). It has also been indicated that
some teachers who use technology do it more for their personal and professional development despite
using it less for teaching and learning purposes (Jamieson, Finger, & Albion, 2010). As a matter of fact,
the TK dimension has an important place within the TPACK. However, the negative attitude of
educators towards technology ends up affecting their TPACK levels negatively (Korucu, Usta, &
Atun, 2017). Providing support for teachers in terms of technological knowledge will positively
influence their TPACK competencies as a whole and indirectly contribute to the improvement of

students’ learning capacity.

Another result obtained from the research is that the technostress levels (¥=2.43) of the
teachers are at a moderate level. Similarly, a study conducted with teachers by Coklar, Efilti, Sahin,
and Akcay (2016) revealed that the teachers’ technostress levels were moderate, supporting the
findings of the present study. In another study with school principals, Cetin and Biilbiil (2017)
reported that the principals’ technostress levels were moderate. Moreover, according to a study
conducted with academic staff by Akgiin (2019), the technostress levels of the lecturers were found
moderate, in support of the results of this study. It is believed that technostress negatively affects the
use of technology by academics (Jena, 2015). Encouraging teachers for the use of technology may
contribute to the decline in technostress levels, and may indirectly influence the TPACK levels

positively.

A statistically significant difference was found in relation to teachers’ gender variable and the
TK dimension of the TPACK, whereas no significant difference was observed in the other sub-
dimensions and technostress. Ergen, Yelken and Kanadli (2019) examined 29 studies conducted on the
TPACK between 2007 and 2017 with respect to gender, and concluded that men’s competencies are

higher than those of women’s in the TPACK dimension. Likewise, in a study discussing the
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perception of technostress and technology acceptance of faculty members, Akgiin (2019) obtained a
result in favour of men in terms of technology acceptance, but concluded that there is no significant
difference in the perceptions of academic staff regarding technostress in relation to gender, supporting
the results of this research. Similarly, Cetin and Biilbiil (2017) found no difference in school principals’
technostress levels by gender. There are also studies in the literature that report no significant
difference in the TPACK competencies of teachers and preservice teachers by gender (Coklar, Efilti,
Sahin, & Akgay, 2016; Cuhadar, Biilbiil, & Ilgaz, 2013; Jamieson, Finger, & Albion, 2010; Sad, Ac¢ikgiil,
& Delican, 2015). In the literature, there are studies indicating no significant differences according to
gender, yet no studies exist in which women prove more competent than men in terms of
technological knowledge. Proceeding from this aspect, providing technology training for female
teachers or preservice teachers may considerably contribute to the increase of their competence in

technology, and accordingly, may affect all factors of the TPACK positively.

In the current study, no significant difference was found in teachers” TPACK competencies
and technostress levels in relation to professional seniority. There are a number of studies in the
literature indicating no significant difference between the ICT use of teachers and their professional
seniority (Koroglu, 2014; Ozturan & Bozcan, 2017), supporting the results of this study. In a study
conducted with academic staff, Akgiin (2019) found that the mean scores of the academic staff over
the age of 48 in the techno-chaos dimension were higher than those of the participants between the

ages of 32 and 42.

Cetin and Biilbiil (2017) reported that the school principals’ mean scores in technostress
increased as they got older, in that, those with 10 years of professional seniority presented lower levels
in the techno-invasion dimension than those with 16-20 years of seniority. Coklar, Efilti, Sahin, and
Akcay (2016), however, found no significant relationship between teachers’ technostress levels and

professional seniority.

In the present study, a significant relationship was found between the TPACK, its sub-
dimensions, and technostress. More precisely, moderate positive correlations were found between the
TPACK and its sub-factors, namely the TK (r=-.560; p<.01), the PK (r=-.632; p<.01), the CK (r=-.558;
p<.01), and the PCK (r=-.684; p<.01), while high positive correlations were found with the TCK (r=-
.753; p<.01) and the TPK (r=-.896; p<.01). As stated by Koehler, Mishra, and Cain (2013), the
components in the TPACK model do not have superiorities to each other, and the interactions
between them are equally important. It can, therefore, be assumed that the findings presented above
support the relationship between the areas specified by Koehler, Mishra and Cain. Since all sub-
factors of the TPACK model are positively correlated with each other, the development of one of the

factors can be considered to directly contribute to the development of other factors.

A negative relationship was found between technostress, the TPACK and its sub-factors. Low

negative correlations were found between technostress and the TK dimension (r=-.163; p<.01), the PK
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dimension (r=-.227; p<.01), the CK dimension (r=-.207; p<.01), the PCK dimension (r = -. 212; p <.01),

the TPK dimension (r=-.266; p<.01), and the TPACK (r=-.282; p<.01), while a moderate negative
correlation was found in the TCK dimension (r=-.308; p<.01). Based on the results, it can be said that
teachers’ increased techno-stress levels negatively affect the dimensions of TK, CK, PK, TCK, TPK,
PCK and TPACK. In other words, as the techno-stress levels of teachers decrease, it is likely to reflect
positively on the TPACK and its sub-dimensions, and lead to an easier integration of technology into
education. The teachers with high levels of TPACK and who know how to integrate technology into
education are those who have the skills to cope with technostress more easily (Joo, Lim, & Kim, 2015).
The teachers who can cope with technostress are more likely to improve themselves in terms of
organizational commitment, job performance and productivity (Effiyanti & Sagala, 2018; Ragu-
Nathan, Tarafdar, Ragu-Nathan, & Tu, 2008). Technostress levels will also decrease when teachers are
provided with support for technology use (Al-Fudail & Mellar, 2008). In the study conducted with
academic staff, Akgiin (2019) pointed out an inverse relationship between the teachers” perception of

technostress and their acceptance of technology.

The teachers in this study stated that they consider their TPACK levels as high, technostress
levels as moderate, and technology knowledge as the lowest. This finding overlaps with the teachers’

perception of their technostress levels as moderate.

This research is limited to teachers’ opinions. Further studies can be conducted to discuss
teachers’ techno-stress levels and their in-class practices based on the TPACK competencies as well as
relevant student views. Also, the results obtained in this study are limited to quantitative data.
Further studies with qualitative approaches for the purpose of determining the technostress levels of

teachers will provide in-depth information about the possible causes of technostress.
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