
Shanlax

International Journal of Education shanlax
# S I N C E 1 9 9 0

http://www.shanlaxjournals.com 81

Three Internal Barriers to Technology 
Integration in Education: Opinion, 
Attitude and Self-Confidence
Mehmet Alper Ardıç
Adıyaman University, Turkey

 https://orcid.org/0000-0001-9816-4422

Acknowledgement
 The initial version of this paper has been presented at the 4th International 
Conference on Language, Education and Culture Conference which was held 
on 21-23 May 2021.

Abstract
It is known that teachers’ negative opinions, attitudes and lack of self-confidence towards technol-
ogy in education negatively affect the technology integration process as an internal barrier. In this 
study, in order to understand the holistic effect of these internal barriers, the relationship between 
teachers ‘views on students’ use of technological tools, their attitudes towards technology and their 
Technological Pedagogical Content Knowledge (TPACK) self-confidence was investigated. 378 
secondary school teachers participated in the study, in which relational screening model was used. 
The data of the study were collected through the Scale of Attitudes Towards Technology (SATT), 
TPCK Confidence Survey, and Personal Information Form. Multivariate Kruskal-Wallis H Test 
was employed in order to identify the relationships between teachers’ opinions and the factors of 
the scales, Pearson Moments Multiplication Correlation Coefficient was used so as to identify the 
relationship of the factors with each other, and multiple linear regression analysis was performed 
in order to determine the level of teachers’ attitudes predicting their TPCK confidence. It was de-
termined that there was positive and significant relationships between the teachers’ opinions about 
the students’ benefiting from technological tools and their attitudes, and between the teachers’ 
opinions about the students’ benefiting from technological tools in the lessons and their TPCK 
confidence. In addition, it was understood that there were positive and significant relationships be-
tween all factors of the attitude scale and confidence scale, and that the teachers’ attitudes towards 
technology was a significant predictor of their TPCK confidence.
Keywords: Teachers’ attitudes, Teachers’ opinions, Teachers’ self-confidence

Introduction
	 The	rapid	developments	experienced	in	the	field	of	technology	causes	new	
working areas to emerge, and some customary professions to change and even 
disappear.	In	parallel	with	these	developments,	the	need	for	qualified	workforce	
that could adapt to the changes in question is increasing every passing day. 
Efforts to meet this increasing need makes it necessary for technological tools 
to be used in the educational processes. Besides this need, the COVID-19 
pandemic,	which	 started	 to	 take	 the	whole	world	 under	 its	 influence	 in	 late	
2019, has destroyed the accustomed routines in the educational activities and 
made the use of technological tools in education an urgent necessity rather 
than a need. Due to the pandemic, face-to-face education was suspended in 85 
countries, and in Turkey alone, where this study was conducted, 17.7 million 
students at K-12 level have been affected by this situation (United Nations 
Educational	Scientific	and	Cultural	Organization	[UNESCO],	2021).	
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 The pandemic forced many governments to 
review their education policies, and led to the 
implementation of distance education models, 
which has made the use of technology widespread 
as never before. This situation has made it essential 
for teachers, who play a key role in education, to 
conduct technology integration at a high level. 
 Technology integration in education is basically 
defined	 as	 the	 use	 of	 technological	 tools	 in	 the	
curriculum in order to achieve the objectives set 
in the learning-teaching process and to enhance 
students’ learning (Bauer & Kenton, 2005; 
Cartwright	&	Hammond,	 2003).	 Through	 enabling	
students to interact with technological tools such as 
computers,	 tablets,	 and	 smart	 (interactive)	 boards	
with appropriate software and content in educational 
activities, their high-level cognitive skills could be 
activated	and	thus	they	could	realize	their	individual	
learning. Rather than replacing the objectives 
determined in the education process with technology, 
the aim here is to ensure that these objectives become 
accessible for all students regardless of their skill 
levels. Hence, by progressing at their own pace of 
learning, students will be able to use the time they 
save from here in areas such as reasoning, creative 
thinking, etc., and they will even be able to work on 
real/realistic problems in line with the requirements 
of the age (Republic of Turkey Ministry of National 
Education,	2013).
 One of the main problems experienced in 
technological integration is that pedagogy and 
technology	are	handled	as	separate	fields	(Koehler	&	
Mishra;	2008).	According	to	this	approach,	pedagogy	
is only under the responsibility of teachers, while 
technology is under the responsibility of technology 
experts. However, in the process of technology 
integration, it is not only the teacher or only the 
technology expert who should be responsible. The 
responsibility is distributed among all components 
of the integration process, including technological 
tools. Given the relationships between these 
components, theoretical frameworks and models 
created to understand and improve the process can be 
utilized	to	solve	the	problems	experienced	during	the	
technology	integration	process	(Koehler,	et	al.	2004).	
“Technological	 Pedagogical	 Content	 Knowledge”	
(TPCK),	 which	 focuses	 on	 the	 components	 of	

technology, pedagogy and content knowledge, is 
one of these frameworks. The TPCK framework 
asserts that technological integration will arise from 
the dynamic relationship between these components 
and describes how this interaction will happen 
(Mishra	 &	 Koehler,	 2006).	 TPCK	 is	 essentially	 a	
theoretical framework developed with the addition 
of	 the	Technology	Knowledge	 (TK)	 component	 to	
the	Pedagogical	Content	Knowledge	(PCK)	theory,	
first	introduced	by	Shulman	(1986).	As	a	result	of	the	
interaction of the TK with the PCK, the components 
of	the	Technological	Pedagogical	Knowledge	(TPK)	
and	 the	 Technological	 Content	 Knowledge	 (TCK)	
have emerged in addition to the TPCK. TK is a 
general knowledge and use skills of teachers ranging 
from	 standard	 technologies	 (such	 as	 blackboards)	
to advanced technologies (such as the Internet and 
computers)	 (Bingölbali,	 et	 al.	 2012).	 TCK,	 on	 the	
other hand, is the knowledge of a teacher about 
the technology that s/he can use when teaching a 
subject, about which technology is more appropriate 
when teaching a particular subject, and about the 
possibilities and limitations of the technology to 
be	 used	 (Koehler	 &	 Mishra,	 2009).	 On	 the	 other	
hand, TPK is the knowledge about how learning-
teaching activities will be affected when certain 
technologies are used in certain ways (Koehler & 
Mishra,	 2009).	 TPCK,	 which	 is	 composed	 of	 the	
interaction of the three main components (content, 
technology	 and	 pedagogical	 knowledge),	 can	 be	
defined	as	a	 teacher’s	knowledge	about	how	to	use	
the	technological	equipment	for	a	specific	subject	in	
order	 to	 facilitate	 students’	 learning	 (Bingölbali,	 et	
al.,	2012).
 Achieving technology integration in education 
is, in addition to being dynamic, a complex, slow 
and long-term process, regardless of the level of 
technology	 integration	 desired	 (Groff	 &	 Mouza,	
2008;	 Harris,	 et	 al.	 2009;	 Koehler,	 et	 al.	 2007).	
Ertmer	(1999)	suggests	a	two-level	structure	in	order	
to identify the problems faced in this process. One 
of these levels is named as external barriers. The 
external	barriers	can	briefly	be	expressed	as	teachers’	
inability to access the required technological tools 
(hardware)	 and	 computer	 programs	 (software),	
their not receiving the technical and administrative 
supports they need, and the curricula not being 
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appropriate for the use of technological tools, 
etc. The second level is called as internal barriers. 
Teachers’ negative opinions, attitudes and low 
self-confidence	 about	 use	 of	 technology,	 about	
current learning-teaching and classroom routines, 
about innovations and changes can be given as 
examples	 to	 these	 barriers.	 Ertmer	 (1999)	 states	
that	 it	 is	 relatively	more	 difficult	 to	 overcome	 the	
internal barriers in the integration process than 
the external barriers. In studies conducted, it has 
been understood that external barriers faced in this 
process have largely been overcome through projects 
and activities implemented towards the integration 
of technology in education in the last 30 years, but 
that internal barriers still have a determinant effect in 
this	process	(Ertmer,	et	al.	2012;	Göktaş,	et	al.	2013,	
Ottenbreit-Leftwich,	et	al.	2018).	In	this	context,	it	is	
important to investigate the effects of the teachers’ 
opinions,	 attitudes,	 and	 self-confidence	 on	 the	 use	
of technology in education, and the relationship 
between these factors.
 In the literature review conducted by Ertmer and 
Ottenbreit	Leftwich	(2010),	in	order	to	determine	the	
internal	barriers	faced,	teachers’	self-sufficiency	and	
self-confidence	about	 the	 integration	of	 technology	
in education come to the fore. Even if the teachers 
have adequate skills and technological knowledge, 
they cannot create the desired effect in the teaching 
process	 when	 they	 do	 not	 have	 self-confidence	 in	
this issue (Ertmer & Ottenbreit Leftwich, 2010; 
Voogt,	et	al.	2013).	Bandura	(1977)	emphasizes	the	
concept	 of	 self-sufficiency	 by	 stating	 that	 in	 order	
for an individual to be able to demonstrate his/her 
abilities effectively on a certain subject, s/he should 
have	 self-confidence	 in	 that	 subject.	 He	 defined	
the	 concept	 of	 self-sufficiency	 as	 an	 individual’s	
belief	 in	 his/her	 ability	 to	 perform	 a	 specific	 task.	
In	 other	 words,	 self-sufficiency	 is	 an	 individual’s	
belief	in	his/her	ability	to	accomplish	a	specific	task,	
or to overcome a problem s/he is faced with. Self-
confidence,	 on	 the	 other	 hand,	 is	 an	 individual’s	
subjective evaluation about to what degree his/
her own characteristics are negative or positive. In 
this	 respect,	 self-confidence	 can	 be	 accepted	 as	 a	
measure	of	self-sufficiency	(Bandura,	1986).	In	this	
context, it would prove useful to examine teachers’ 
TPCK	self-confidence	in	order	to	determine	in	what	

components problems are experienced in the process 
of integration of technology in education. On the 
other	 hand,	 according	 to	 Buabeng-Andoh	 (2012),	
it can be inferred that when teachers’ attitudes 
towards	 technology	 (ATT)	are	positive,	 they	could	
easily adapt to the use of technology in learning-
teaching processes and integrate technology into 
classroom practices. In addition, in many studies, 
it was concluded that ATT has a positive effect 
on predicting and improving TPCK competences, 
which have an important role in the effective use of 
technology	 in	 lessons	 (Albayrak-Sarı,	 et	 al.	 2016;	
Atabek, 2020; Buabeng-Andoh, 2012; Çelik & 
Yeşilyurt,	2013;	Kalemoğlu	Varol,	2015;	Yulisman,	
et	 al.	 2019).	 In	 this	 respect,	 determining	 teachers’	
ATT levels and its possible relationship with their 
TPCK	self-confidence	could	be	informative	in	terms	
of the integration of technology in education.
 Attitude is “a tendency that is attributed to an 
individual and that regularly shapes his/her thoughts, 
feelings and behaviours about a psychological 
object”	 (Kağıtçıbaşı	 &	 Üskül,	 2006).	 Although	
ATT may seem abstract or phenomenological, 
they are mainly related to behaviours. In fact, 
according	 to	 Oskamp	 and	 Schultz	 (2005),	 attitude	
towards an individual, object, a situation or a case 
is composed of a three-dimensional structure; being 
cognitive, affective and behavioural, and thus, it is 
expressed with cognitive, emotional and behavioural 
reactions. In this context, the attitude of an individual 
towards a particular subject could be understood 
by reviewing his/her opinions and behaviours, in 
which s/he expresses his/her emotions, thoughts, 
beliefs. Accordingly, when the opinions of teachers 
in Turkey where the study was carried out regarding 
the use of technology in education are examined, it is 
seen that they generally found the use of technology 
necessary	 (Erbil	 &	 Kocabaş,	 2019;	 Özçelik	 &	
Yıldız,	 2019),	 and	 that	 they	mostly	used	 the	 smart	
board	 in	 their	 classes	 (Avcı,	 et	 al.	 2019;	 Özçelik	
&	Yıldız,	2019;	Yılmaz,	2018).	On	the	other	hand,	
in studies conducted, it was determined that due 
to reasons such as incompatibility of the students’ 
Tablets with the smart board (Demirer & Dikmen, 
2018;	 Yılmaz,	 2018),	 and	 inability	 to	 supervise	
students’	 use	 of	 their	 Tablets	 (Erbil	 &	 Kocabaş,	
2019;	Keleş,	 et	 al.	 2013;	Özdemir,	 2017),	 teachers	
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experienced problems, and thus, found students’ 
use of technological tools such as Tablets in classes 
unnecessary	(Altın	&	Kalelioğlu,	2015;	Keleş,	et	al.	
2013).	 In	 this	context,	 it	has	been	stated	 in	various	
studies	 that	 class	 organizations	 where	 students	 do	
not	utilize	 technological	 tools	 left	 the	students	 in	a	
passive	position	(Keleş	vd.,	2013;	Namdar	&	Küçük,	
2018;	Özdemir,	2017).	 It	was	emphasized	 in	many	
other studies, on the other hand, that teachers’ 
incompetence regarding technology affected the 
integration process negatively (Demirer & Dikmen 
2018;	Özdemir,	2017),	and	that	especially,	in-service	
training	 programs	 organized	 were	 insufficient	 in	
terms of eliminating these negative conditions (Erbil 
&	Kocabaş	2019;	Demirer	&	Dikmen,	2018;	Keleş,	
et	 al.	 2013;	 Keleş	 &	 Turan	 2015;	 Yılmaz	 2018).	
According	to	Hughes	(2005),	in	order	for	teachers	to	
implement technology integration in their classes at 
a high level, they should be able to move away from 
their	 class	 routines	 and	 prefer	 class	 organizations	
where they involve their students in the process. As 
a matter of fact, it was concluded in various studies 
that	when	 teachers	 preferred	 class	 organizations	 in	
which students could interact with technological 
tools, they achieved technology integration at a more 
advanced	 level	 (Ardıç,	 2021a,	 Ardıç	 &	 İşleyen,	
2017).	 Accordingly,	 it	 is	 important	 to	 determine	
the relationship between teachers’ opinions about 
students’ using technological tools in classes and 
their	ATT	and	self-confidence.
	 Briefly,	 practices	 adopting	 a	 theoretical	
framework such as TPCK and freed from external 
and internal barriers are needed in order to achieve 
technological integration at the desired level in 
teaching. It can be assumed that today, external 
barriers have been or are being overcome mostly. In 
this respect, in addition to the theoretical framework, 
teachers’	 self-confidence,	 attitudes	 and	 opinions	
come to the fore in the integration of technology 
process. In fact, the participating teachers’ self-
confidence	 (Ardıç,	 2020),	 their	 ATT	 (Ardıç,	
2021b),	 their	opinions	 about	 the	use	of	 technology	
in	 education	 and	 their	 integration	 levels	 (Ardıç,	
2021a)	 	were	examined	separately	 from	each	other	
in a detailed way in the previous studies of the 
researcher. In the studies in question, in parallel to the 
literature, it was determined that teachers’ negative 

attitudes,	 opinions	 and	 self-confidence	 negatively	
affected the integration of technology in education. 
Because no studies that researched this situation in 
the context of secondary education teachers with a 
holistic view were encountered in the literature, in 
this study, the relationship of the components that 
have been proved to be effective in the integration 
of technology process with each other and their 
predictive levels were investigated. With this aspect, 
it	 is	 thought	 that	 the	 study	will	 provide	benefits	 in	
terms of holistically understanding and overcoming 
the internal barriers encountered in the integration of 
technology process. Besides, it is believed that the 
findings	obtained	in	the	study	can	offer	some	ideas	
to teachers, researchers, and governments in terms 
of using the time, money and human resources they 
will allocate more effectively for the integration of 
technology. In this context, answers to the following 
questions were sought in the study:
1.  What is the nature of the relationship between 

secondary education teachers’ ATT and TPCK 
self-confidence	and	their	opinions	about	the	use	
of technological tools by the students?

2.  What is the relationship between secondary 
education teachers’ ATT and TPCK self-
confidence?

Method
 Relational screening model, which is one of the 
quantitative research methods, was employed in 
the study. With relational screening models, it is 
aimed to determine the presence and/or degree of 
mutual exchange between two or more variables 
(Karasar,	2015).		In	relational	screening	models,	the	
correlational relationships between variables can be 
investigated, and comparative relational research can 
be used as well. Accordingly, the relationship of the 
teachers’ opinions about the use of technology by the 
students	with	 their	ATT	and	TPCK	self-confidence	
was examined through comparing the scale scores of 
teachers having different opinions. The relationship 
between	 teachers’	ATT	 and	 TPCK	 self-confidence	
was examined by using correlation and regression 
analysis.   

Participants
 The present study was conducted with 
the participation of 378 secondary education 
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teachers working in a province in the southeast 
of Turkey between 2018-2019. The participants 
were determined on a voluntary basis using the 
convenience sampling method. Some information 
about the participants is presented in Table 1.

Table 1 Demographic Information 
About Teachers

f %

Gender
Female 118 31
Male 260 69

Age

21-25 7 1.9
26-30 42 11.1
31-35 57 15.1
36-40 126 33.3
41+ 146 38.6

Branch

Vocational 
Courses

78 20.6

Maths 57 15.1
Turkish Literature 50 13.2
Foreign language 47 12.4
Biology 34 9
Physics 22 5.8
Geography 21 5.6
History 19 5
Psychological 
Counselling

14 3.7

Chemistry 13 3.4
Philosophy 7 1.9
Instructional 
Technology Edu-
cation 

5 1.3

Physical educa-
tion

5 1.3

Music 4 1.1
Art 2 0.5

Data Collection Tools
 In order to obtain demographic information about 
the teachers and their opinions about students’ use of 
technology, personal information form was used in 
the study. Also, in order to determine the teachers’ 
attitudes towards technology, the Scale of Attitudes 
Towards	Technology	 (SATT)	developed	by	Yavuz	
(2005)	 was	 used,	 and	 in	 order	 to	 determine	 their	

TPCK	self-confidence	 in	 the	context	of	 technology	
components, Technological Pedagogical Content 
Knowledge	 Self-Confidence	 Scale	 (TPCK	 SCS)	
adapted	to	Turkish	by	Timur	and	Taşar	(2011)	was	
employed.
 SATT is a 5-point Likert type scale consisting of 
19 items. Of the 19 items, 6 are negative statements, 
while 13 include positive statements. The responses 
given to the negative items were reversely scored and 
included in the study. The components that constitute 
SATT and their related item numbers are as follows: 
“not using technological tools in education (Factor 
1)”	5	items,	“using	technological	tools	in	education	
(Factor	 2)”	 4	 items,	 “the	 effects	 of	 technology	 on	
educational	 life	(Factor	3)”	4	 items,	“teaching	how	
to	 use	 technological	 tools	 (Factor	 4)”	 4	 items,	 and	
“evaluating	technological	tools	(Factor	5)”	2	items.	
While	 Cronbach’s	 Alpha	 reliability	 coefficient	 of	
SATT	was	calculated	as	“.87”	by	Yavuz	(2005),	 it	
was	found	as	“.83”	in	this	study.
  The TPCK SCS developed by Graham, 
Burgoyne,	 Cantell,	 Smith	 and	 Harris	 (2009)	 was	
adapted to Turkish and the necessary factor analysis 
and reliability studies were conducted (Timur and 
Tasar,	2011).		The	finalized	scale	is	a	5-point	Likert	
type scale consisting of 31 items. TPCK SCS is 
composed of four components that have a direct 
relationship with technology knowledge, which 
is among the basic knowledge types that form the 
TPCK framework. The components in question and 
their related item numbers are as follows: TPCK 8 
items, TPK 7 items, TCK 5 items, and TK 11 items. 
While	Cronbach’s	Alpha	reliability	coefficient	of	the	
scale	was	determined	as	“.92”	by	Timur	and	Tasar	
(2011),	it	was	calculated	as	“.96”in	this	study.

Data Analysis
 The relationship of the teachers’ opinions about 
the use of technology by the students with their ATT 
and	 TPCK	 self-confidence	 was	 examined	 through	
comparing the scale scores of teachers having different 
opinions. In order to decide what tests to use in this 
comparison, it was checked whether the teachers’ 
SATT and TPCK SCS scores met the assumptions 
for parametric tests (outliers, homogeneity, 
skewness,	 kurtosis,	 normal	 distribution,	 etc.)	 was	
checked. As a result of this check, it was determined 
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that the scores from both scales did not have any 
outliers, that their variance was homogeneous, 
and that the data showed a distribution close to 
normal. However, it was seen that the scores of the 
teachers who were undecided about the students’ 
use of technological tools in both scales were not 
distributed normally, and that accordingly they did 
not provide multivariate normality assumption, 
which is one of the assumptions for parametric tests 
such as variance analysis. Therefore, in the study, it 
was decided to use the non-parametric multivariate 
Kruskal-Wallis	(MKW)	H	test,	which	is	commonly	
used in studies where the multivariate normality 
assumption	is	not	met	(He,	et	al.	2017).	In	order	to	
identify possible differences, MKW was applied to 
each factor of SATT and TPCK SCS, and total scale 
scores in the study. In the evaluation of recurrent 
MKWs, Bonferroni correction was used in order 
to	 avoid	 familywise	 error,	 and”.05”	 significance	
level was divided by the number of tests applied; 
thus,	 new	 significance	 levels	were	 determined	 and	
indicated below the relevant Tables. In addition, 
in order to determine between which groups the 
significant	differences	that	were	detected	as	a	result	
of MKWs existed, Dunn-Bonferroni post hoc test 
with Bonferroni adjustment was used. Bonferroni 
adjustment is obtained by multiplying each estimated 
p	value	by	actual	comparison	number	(Gignac,	2019).	
In this study, adjusted p values were reported as p’. 
In the study, the teachers’ scores obtained from total 
scales and their factors were divided by the relevant 
item numbers, and mean scores were calculated 
separately (X ̅f).	 Thus,	 the	 scores	 were	 rendered	
suitable for 5-point scoring, and by considering score 
intervals in Table 2, the teachers’ attitude and self-
confidence	levels	were	determined.

Table 2 Level Intervals for SATT 
and TPCK SCS

Intervals
Attitude 

level
Self-confidence level

1.00-1.79
Completely 
negative

Not confident at all

1.80-2.59 Negative Slightly confident

2.60-3.39 Indecisive Somewhat confident
3.40-4.19 Positive Fairly confident

4.20-5.00
Completely 
positive

Completely confident

 Pearson Moments Multiplication Correlation 
Coefficient	was	used	in	order	to	determine	whether	
there existed a relationship between the teachers’ 
ATT	 and	 TPCK	 self-confidence.	 Besides,	multiple	
regression analysis was performed in order to identify 
at what level the teachers’ ATT predicted their 
TPCK	 self-confidence.	 In	 this	 analysis,	 all	 SATT	
factors that were determined to have a relationship 
with TPCK SCS were included in the model as 
predictive variables. Prior to the regression analysis, 
it was checked whether the data and standard errors 
met the normality assumptions, and no violation 
was encountered. Moreover, in order to identify 
outliers, Centered Leverage Value, Mahalanobis and 
Cooks distances were checked, and no outliers were 
found. The scatter plots of the data between SATT 
factors and TPCK SCS were created and examined, 
and the scatter was seen to have an oval structure in 
such a way to form a linear relationship between the 
variables	(Tabachnick	&	Fidell,	2013).	Also,	in	order	
to determine whether there was multicollinearity 
between	the	variables	tolerance	(min.559,	max.854)	
and	 VIF	 (min.	 1.171,	 max.	 1.789)	 values	 were	
checked, and no multicollinearity was found.        

Findings
	 The	findings	of	the	study	are	presented	under	the	
headings formed by the research questions.

What is the nature of the relationship between 
secondary education teachers’ ATT and TPCK 
self-confidence and their opinions about the use 
of technological tools by the students?
 As a result of the descriptive analysis performed, 
it was observed that the overall SATT mean scores of 
the secondary education teachers was M=74.79, and 
that	they	had	a	“positive”	attitude	(X ̅f	=3.94)	towards	
technology	(Table	3).	It	was	also	seen	that	the	same	
result was valid for all factors of the scale.
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Table 3 Teachers’ ATT 
F1 F2 F3 F4 F5 SATT

M 20.54 15.27 15.32 15.66 8.00 74.79
SD 3.83 3.01 2.51 2.98 1.60 9.63

X̅f 4.11 3.82 3.83 3.91 4.00 3.94
Attitude Positive Positive Positive Positive Positive Positive

 Similarly, it was determined that the teachers’ 
TPCK SCS mean score was M=110.37, and that 
they	were	“fairly	confident”	(X ̅f	=3.56)	self-confident	
(Table	4).	When	the	sub	dimensions	of	the	scale	are	
examined, it is seen that similarly the participant 
teachers	 had	 “fairly	 confident”	 self-confidence	 in	

TPCK, TPK and TK dimensions. Besides, it was 
determined that with a mean score of M=16.96, 
TCK was the component in which the teachers had 
the	 least	 self-confidence	 at	 a	moderate	 “somewhat	
confident”	(X ̅f	=3.39)	level.

Table 4 Teachers’ TPCK Self-Confidence
TPCK TPK TCK TK TPCK SCS

M 28.85 25.85 16.96 38.71 110.37
SD 5.70 5.37 5.30 9.34 22.36

X̅f 3.61 3.69 3.39 3.52 3.56

Self-confidence Fairly confident Fairly confident Somewhat confident Fairly confident Fairly confident

 In addition, it was understood that the teachers 
were mostly negative towards the use of technological 
tools	by	the	students	in	their	lessons	(48.9%),	or	they	
were	undecided	in	this	regard	(7.4%).	Nevertheless,	it	
was observed that these negative thoughts decreased 
(25%)	when	it	came	to	the	use	of	the	technological	

tools by the students for lesson preparation outside 
the classroom.
 SATT mean scores and MKW test results 
according to the teachers’ opinions about the use 
of technology by the students in the lessons are 
presented in Table 5.

Table 5 SATT Mean Scores and MKW Test Results According to the Teachers’ Opinions 
about the use of Technology by the Students in the Lessons

Factors Opn. N M SD M Rank df H p* η2
Post 
Hoc

p’

F1
0.Negative 185 19.65 4.21 165.95

2 17.060 .000 .045 2>0 .0001.Undecided 28 20.93 4.36 208.75
2.Positive 165 21.47 2.98 212.64

F2
0.Negative 185 14.69 3.15 170.08

2 11.633 .003 .031 2>0 .0031.Undecided 28 15.75 2.19 205.43
2.Positive 165 15.84 2.87 208.57

F3
0.Negative 185 14.92 2.71 175.31

2 8.71 .013 .0231.Undecided 28 16.29 1.82 232.86
2.Positive 165 15.61 2.30 198.05

F4
0.Negative 185 15.09 3.23 170.43

2 12.036 .002 .032 2>0 .00791.Undecided 28 16.75 2.24 224.57
2.Positive 165 16.11 2.68 204.93
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F5
0.Negative 185 7.89 1.71 183.61

2 1.153 .562 .0031.Undecided 28 8.11 1.62 198.96
2.Positive 165 8.10 1.48 194.50

SATT
0.Negative 185 72.24 10.35 164.36

2 19.672 .000 .052 2>0 .0001.Undecided 28 77.82 6.99 226.54
2.Positive 165 77.13 8.39 211.40

*α	=.008

 According to MKW test results, it was 
determined	 that	 there	 were	 significant	 differences	
in	Factor	1	(H(2)=17.060,	p<.008,	η2	=.045),	Factor	
2	 (H(2)=11.633,	 p<.008,	 η2	 =.031)	 and	 Factor	 4	
(H(2)=12.036,	p<.008,	η2	=.032)	and	the	total	SATT	
(H(2)=19.672,	p<.008,	η2	=.052).	As	a	result	of	Post	
Hoc tests, it was seen that all differences in question 
between the teachers who had a positive opinion 

about the use of technology by the students in classes 
and those with negative opinions were in favor of the 
teachers	with	positive	opinions	(p’<008).
 SATT means scores and MKW test results 
according to the teachers’ opinions about the use of 
technological tools by the students in order to study 
and prepare for the lessons outside the classroom are 
presented in Table 6.

Table 6  SATT mean Scores and MKW Test Results According to the Teachers’ 
Opinions About the use of Technological Tools by the Students Outside the Classroom

Factors Opn. f M SD M Rank df H p* η2
Post 
Hoc

p’

F1
0.Negative 96 18.81 4.66 148.93

2 19.117 .000 .051 2>0 .0001.Undecided 17 22.00 2.96 230.85
2.Positive 265 21.08 3.33 201.55

F2
0.Negative 96 14.83 2.83 172.48

2 4.491 .106 .0121.Undecided 17 14.88 1.90 165.94
2.Positive 265 15.46 3.12 197.18

F3
0.Negative 96 14.89 2.55 170.43

2 4.039 .133 .0111.Undecided 17 15.24 2.86 190.71
2.Positive 265 15.49 2.46 196.33

F4
0.Negative 96 14.93 3.29 165.29

2 6.476 .039 .0171.Undecided 17 15.94 3.27 202.47
2.Positive 265 15.90 2.81 197.44

F5
0.Negative 96 8.01 1.47 184.85

2 .404 .817 .0011.Undecided 17 7.88 2.06 201.06
2.Positive 265 7.99 1.63 190.44

SATT
0.Negative 96 71.45 10.54 158.40

2 10.656 .005 .028 2>0 .0051.Undecided 17 75.94 10.48 211.94
2.Positive 265 75.93 8.97 199.33

*α	=.008

 According to MKW test results, it was determined 
that	 there	 were	 significant	 differences	 in	 Factor	 1	
(H(2)=19.117,	p<.008,	η2	=.051)	and	the	total	SATT	
(H(2)=10.656,	p<.008,	η2	=.028).	As	a	result	of	Post	
Hoc tests, it was seen that all differences in question 

between the teachers who had a positive opinion 
about the use of technological tools by the students 
outside the classroom and those with negative 
opinions  were in favor of the teachers with positive 
opinions	(p’<008).
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	 TPCK	 Self-confidence	mean	 scores	 and	MKW	
test results according to the teachers’ opinions about 

the use of technological tools by the students in the 
lessons are presented in Table 7.

Table 7 TPCK mean Scores and MKW Test Results According to the Teachers’ 
Opinions about the use of Technological Tools by the Students in the Lessons

Factors Opn. f M SD
M 

Rank
df H p* η2

Post 
Hoc

p’

TPCK
0.Negative 185 27.47 5.64 164.44

2 22.786 .000 .060 2>0 .0001.Undecided 28 28.39 4.83 177.18
2.Positive 165 30.47 5.50 219.69

TPK
0.Negative 185 24.95 5.60 172.92

2 10.714 .005 .028 2>0 .0041.Undecided 28 25.61 3.99 176.52
2.Positive 165 26.90 5.14 210.30

TCK
0.Negative 185 16.35 4.98 173.00

2 8.805 .012 .0231.Undecided 28 17.11 4.66 192.43
2.Positive 165 17.62 5.68 207.51

TK
0.Negative 185 36.89 9.53 168.78

2 13.502 .001 .036 2>0 .0011.Undecided 28 39.57 6.91 196.41
2.Positive 165 40.61 9.13 211.55

TPCKSCS
0.Negative 185 105.66 22.08 167.73

2 15.889 .000 .042 2>0 .0001.Undecided 28 110.68 17.46 186.98
2.Positive 165 115.59 22.36 214.34

*α	=.01

 According to MKW test results, it was determined 
that	 there	 were	 significant	 differences	 in	 TPCK	
(H(2)=22.786,	p<.01,	η2=	.060),	TPK	(H(2)=10.714,	
p<.01,	 η2=	 .028)	 and	 TK	 (H(2)=13.502,	 p<.01,	
η2=	 .036)	 components,	 and	 the	 total	 TPCK	 SCS	
(H(2)=15.889,	p<.01,	η2=	.042).	As	a	result	of	Post	
Hoc tests, it was seen that all differences in question 
between the teachers who had a positive opinion 
about the use of technology by the students in classes 

and those with negative opinions were in favor of the 
teachers	with	positive	opinions	(p’<01).
 In addition, when TPCK SCS mean scores and 
MKW test results according to the teachers’ opinions 
about the use of technological tools by the students 
outside	 the	 classroom	were	 examined	 (Table	 8),	 it	
was	determined	that	the	teachers’	self-confidence	did	
not	differ	(p>.01).

Table 8 TPCK SCS Mean Scores and MKW Test Results According to the Teachers’ Opinions about 
the use of Technological tools by the Students Outside the Classroom

Factors Opn. f M SD M Rank df H p* η2

TPCK
0.Negative 96 27.56 5.75 169.19

2 4.625 .099 .0121.Undecided 17 29.94 4.60 206.65
2.Positive 265 29.24 5.69 195.76

TPK
0.Negative 96 24.80 5.75 171.90

2 3.576 .167 .0091.Undecided 17 26.00 4.58 183.74
2.Positive 265 26.22 5.24 196.25

TCK
0.Negative 96 16.44 4.67 173.54

2 3.080 .214 .0081.Undecided 17 16.76 4.68 180.74
2.Positive 265 17.16 5.55 195.84
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TK
0.Negative 96 36.76 9.81 168.94

2 5.358 .069 .0141.Undecided 17 37.29 8.89 173.62
2.Positive 265 39.51 9.12 197.97

TPCKSCS
0.Negative 96 105.56 22.35 169.94

2 4.438 .109 .0121.Undecided 17 110.00 19.93 181.76
2.Positive 265 112.13 22.33 197.08

	 	 *α	=.01

What is the relationship between secondary 
education teachers’ ATT and TPCK self-
confidence?
 The relationships between ATTS and TPCK SCS 

scores in the context of total scales and their sub 
dimensions are presented in Table 9.

Table 9 The Relationship between the Teachers’ ATT and TPCK Self-Confidence
1 2 3 4 5 6 7 8 9 10

F1 -
F2 ,282* -
F3 ,272* ,467* -
F4 ,307* ,288* ,460* -
F5 ,153* ,274* ,394* ,594* -
6.SATT ,677* ,682* ,723* ,741* ,599* -
7.TPCK ,276* ,235* ,226* ,292* ,213* ,368* -
8.TPK ,282* ,288* ,252* ,334* ,251* ,413* ,792* -
9.TCK ,178* ,181* ,182* ,244* ,246* ,291* ,674* ,703* -
10.TK ,260* ,315* ,208* ,280* ,162* ,370* ,690* ,659* ,553* -

TPCKSCS ,289* ,304* ,248* ,329* ,240* ,416* ,893* ,884* ,808* ,883*
*p<.01	(2	tailed)

 When the statistics in Table 9 were examined, it 
was understood that all factors of SATT had a positive 
and	 significant	 relationship	with	 all	 components	of	
TPCK	 SCS	 (p<.01).	 When	 the	 scale	 scores	 were	
evaluated in general, it was seen that there was a 
“moderate”	and	positive	correlation	between	SATT	
and	 TPCK	 SCS	 (r=416,	 p<.001).	 Besides,	 when	
the correlations  between SATT factors and TPCK 
SCS	are	examined	(Table	10),	it	is	seen	that	there	is	
positive and low-level relationship between Factor 
1 and TPCK SCS, and when the other variables are 
controlled, the correlation between the two variables 
is calculated as pr=.169 at a low level. There is a 
positive	 and	 moderate-level	 correlation	 (r	 =.304)	
between Factor 2 and TPCK SCS. However, when 

the other variables are controlled, it is seen that 
this correlation is calculated as pr=.173 at a weak 
level. It is seen that there is a positive and low-level 
correlation	 (r=.248)	 between	 Factor	 3	 and	 TPCK	
SCS, but when the other variables are controlled, it 
is seen that this correlation is calculated as pr=.008 
at quite a low level. There is a positive and moderate-
level	 correlation	 (r	 =	 .304)	 between	 Factor	 2	 and	
TPCK SCS. However, when the other variables 
are controlled, it is seen that this correlation is 
calculated	as	pr=.158)	at	a	week	 level.	 In	addition,	
there	is	a	positive	and	low-level	correlation	(r	=	.248)	
between Factor 3 and TPCK SCS, but when the other 
variables are controlled, it is seen that this correlation 
is calculated as pr=.040 at quite a low level.
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Table 10 Regression Analysis Regarding the Teachers’ ATT Predicting their TPCK Self-Confidence
B Std. Error β t p r Partial r

Constant 40.323 8.327 4.842 .000
F1 .981 .297 .168 3.307 .001 .289 .169
F2 1.362 .403 .184 3.383 .001 .304 .173
F3 .083 .519 .009 .160 .873 .248 .008
F4 1.450 .471 .193 3.080 .002 .329 .158
F5 .641 .829 .046 .773 .440 .240 .040
R=.426 R2=.181
F(5,372)=16.463 p=.000

 When the statistics related to the established 
regression analysis model are examined (Table 
10),	 it	 is	 seen	 that	 SATT	 factors	 are	 a	 significant	
predictor	of	TPCK	SCS	(F(5.372)=16.463,	p<.001).	
In this respect, it was determined that the scores 
obtained	from	SATT	factors	had	a	“moderate”	level	
relationship with the scores obtained from TPCK 
SCS	(R=.426,	R2=.181,	p<	.001),	and	they	predicted	
17% of the total variance in TPCK SCS (R2adjusted 
=.170).	When	t-test	results	related	to	the	significance	
of	 regression	 coefficients	 were	 examined,	 it	 was	
determined	 that	 Factor	 1,	 2,	 and	 4	 are	 significant	
predictors	of	TPCK	SCS	(p<.05),	but	 that	Factor	3	
and	 5	 did	 not	 have	 a	 significant	 effect	 (p>.05).	 In	
fact,	the	relative	significance	order	of	SATT	factors	
according	to	the	standardized	regression	coefficient	
(β)	 is	as	Factor	4,	2,	1,	5,	and	3.	 In	 this	context,	 it	
was understood that a one-point increase in Factor 
4 of SATT would increase the teachers’ TPCK SCS 
scores by 1.450 points, a one-point increase in Factor 
2 would increase the teachers’ TPCK SCS scores by 
1.362 points, and a one-point increase in Factor 1 
would increase the teachers’ TPCK SCS scores by 
.981 points. 

Discussion, Conclusion and Suggestions
 Looking at the scores obtained by the secondary 
education teachers from SATT total and its 
factors, it was understood that their ATT were 
at a positive level. Similarly, when the scores of 
the teachers obtained from the total TPCK SCS, 
and the components of TPCK, TPK and TK were 
considered, it was understood that they were 
highly	confident,	and	moderately	confident	in	TCK	
components.	 Similar	 findings	 obtained	 in	 various	
studies about the participants’ TYT (Birkollu, et al., 

2017;	Çakır	&	Oktay,	2013;	Kayalar,	2018;	Paşa	et	
al.,	 2015;	Üstün	&	Akman,	 2015)	 and	TPCK	 self-
confidence	(Bozkurt,	2016;	Köseoğlu,	2012;	Saltan	
&	Arslan,	2017;	Sancar	Tokmak,	et	al.	2013;	Tuysuz,	
2014)	 support	 the	 results	 achieved	 in	 the	 study.	
Additionally, it was understood that despite their 
self-confident	and	positive	attitudes,	a	considerable	
majority of the teachers were either negative or 
undecided	regarding	the	utilization	of	technological	
tools by students in the class. As a matter of fact, 
in previous studies conducted, it was determined 
that the teachers had negative attitudes about the 
students’ use of technological tools in their classes 
as they found it distracting, and the students were 
engaged	in	activities	other	than	the	lessons	(Altın	&	
Kalelioğlu,	2015;	Demirer	&	Dikmen,	2018;	Keleş,	
et	 al.,	 2013).	On	 the	other	hand,	when	 it	 comes	 to	
the use of technological tools by the students in 
order to study and doing homework, etc. outside the 
classroom, the balance strikingly shifts in favor of 
positive opinion. Besides, this change in teachers’ 
opinions	 is	 also	 reflected	 in	 their	 ATT	 and	 TPCK	
self-confidence	levels.
 When teachers’ ATT are examined, it is observed 
that	 there	are	significant	differences	in	favor	of	 the	
teachers who had a positive opinion about the use of 
technological tools by the students in their classes 
in terms of the total SATT and Factor 1, 2 and 4. 
However, when the teachers’ ATT are considered 
in terms of the students’ use of technological tools 
outside the classroom, there are differences in favor 
the teachers with a positive opinion only in Factor 
1 and the total SATT. The differences observed in 
Factor 1 and 2 in favor of the teachers with a positive 
opinion mean that they found the use of technological 
tools	in	education	significant	and	necessary,	and	that	
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they had a positive attitude believing that this use 
of technology would contribute to the attainment 
of the targeted gains. In addition, the difference 
observed in Factor 4 implies that the teachers had 
a positive attitude believing that training on current 
technological tools should be provided to teacher 
candidates studying in teacher training programs, 
and that the students also should be provided with 
information about the current technology use 
competences. In this context, it can be claimed that 
there	 was	 a	 significant	 and	 positive	 relationship	
between the teachers’ opinions about the students’ 
benefiting	 from	 technological	 tools	 and	 their	ATT.	
While	 there	was	no	significant	difference	 in	TPCK	
self-confidence	 levels	 of	 the	 teachers	 in	 terms	 of	
their opinions about whether students should use 
technological tools to prepare for their lessons, there 
were	 significant	 differences	 in	 favor	 of	 those	 who	
supported students’ using technological tools in 
classes. When the differences observed in the total 
TPCK SCS and TPCK, TPK and TK components 
in favor of the teachers who had positive opinions 
about the use of technological tools in classes are 
evaluated together, it is understood that the teachers 
in	 question	 had	 higher	 self-confidence	 than	 other	
teachers in terms of how to use the technologies to 
be employed in teaching a certain subject in order to 
facilitate the students’ learning. In this context, it can 
be	claimed	that	there	was	a	significant	and	positive	
relationship between the teachers’ opinions about the 
students’	benefiting	from	technological	tools	in	their	
classes	 and	 their	 TPCK	 self-confidence.	 It	 is	 also	
interesting	 that	 TPCK	 self-confidence	 of	 teachers	
(unlike	 their	 ATT)	 did	 not	 show	 a	 significant	
difference according to their opinions about whether 
students should use technological tools outside the 
classroom. In this context, it can be claimed that 
there	was	not	a	significant	relationship	between	the	
teachers’	 opinions	 about	 the	 students’	 benefiting	
from technological tools outside the classroom and 
their	TPCK	self-confidence.
 On the other hand, SATT mean scores of the 
teachers who were undecided about the students’ use 
of technological tools both in class and outside the 
classroom were higher than those of the teachers with 
a positive opinion, albeit with a very little difference. 
Based on this, it can be claimed that although the 

teachers in general had a positive attitude towards 
the use of technological tools by the students, they 
experienced indecision regarding this issue. When 
their	 TPCK	 self-confidence	 was	 examined	 in	
order to understand why the teachers experienced 
indecision despite their positive attitudes, it was 
seen that the teachers in question had lower self-
confidence	compared	to	the	teachers	with	a	positive	
opinion. Thus, it can be claimed that the indecision 
experienced by the teachers regarding the students’ 
use of technological tools in class may have resulted 
from	their	low	TPCK	self-confidence.	
	 When	 the	 significant	 contributions	 made	
by Factor 1, 2 and 4 of SATT to the regression 
model established in the study are considered, it is 
understood that the attitudes of the teachers were a 
significant	predictors	of	their	TPCK	self-confidence.	
In fact, the fact that ATT was found to be the most 
effective predictor of the technology integration 
process	(Farjon,	et	al.	2019),	and	to	have	a	positive	
effect in terms of predicting and improving TPCK 
competences	 in	many	 studies	 supports	 this	 finding	
(Albayrak-Sarı,	et	al.	2016;	Atabek,	2020;	Buabeng-
Andoh,	2012;	Çelik	&	Yeşilyurt,	2013;	Kalemoğlu	
Varol,	2015;	Yulisman,	et	al.	2019).	When	the	results	
obtained in the study are evaluated as a whole, it 
can be argued that in the integration of technology 
process in education, there is a positive relationship 
between the teachers’ opinions, attitudes and self-
confidence.	 	As	 a	matter	 of	 fact,	 the	 teachers	who	
had a positive opinion about the use of technological 
tools by the students, especially in classes, had high 
levels	of	ATT	and	TPCK	self-confidence.	Besides,	
Factor 1, 2 and 4 of ATT, in which differences were 
observed in favor of the teachers with a positive 
opinion, are also the predictors of TPCK SCS. The 
factors in question indicate that the teachers found 
the use of technological tools in education necessary, 
and that they had a positive attitude believing that 
this use of technology would contribute to the 
attainment of the targeted gains, and that training 
should be provided for both teachers and students in 
this regard. Based on this, it can be recommended 
that in order to create classroom settings where the 
integration of technology in education is achieved 
at a high level with the students interacting with 
technological tools, in-service training programs 
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should	 be	 organized	 to	 increase	 the	 teachers’	 both	
attitudes	 and	 self-confidence.	 However,	 these	 in-
service	training	activities	to	be	organized	should	not	
just focus on technical dimensions and not aim to only 
educate the teachers about how to use technological 
tools.	 This	 is	 because	 it	 has	 been	 emphasized	 in	
many studies that in-service training activities 
designed	 in	 this	 fashion	 have	 been	 insufficient	 in	
terms of eliminating the participants’ concerns or 
prejudices about the use of technology (Erbil & 
Kocabaş	 2019;	 Demirer	 &	 Dikmen,	 2018;	 Keleş,	
et	al.	2013;	Keleş	&	Turan	2015;	Yılmaz	2018).	In	
training programs to be conducted in this context, 
it	 might	 be	 beneficial	 to	 consider	 the	 teachers’	
needs for technological, pedagogical and content 
knowledge. Besides, in these training programs, 
hands-on training can be provided on technological 
tools and software through which the teachers can 
get their students involved in the process. With the 
help of these training programs, it can be ensured 
that teachers perform technology applications in 
their lessons, where their students could interact with 
technological tools. It was determined in previous 
studies that the participants who received proper 
training implemented technology integration in their 
lessons at higher levels and performed classroom 
applications in which the students were able to 
interact with technological tools, which supports 
this	suggestion	(Akkoç,	et	al.	2011;	Ardıç	&	İşleyen,	
2017;	Bozkurt,	et	al.	2014;	Demir,	2011;	Özmantar,	
et	al.	2010).
 The results obtained are limited to the data 
collected from 378 teachers working in a province. 
By conducting similar studies in this context with a 
larger	sample	group,	more	generalizable	results	can	be	
obtained. Also, the fact that the data collection phase 
of the study was carried out before the COVID-19 
pandemic makes it hard to understand and explain the 
ongoing	“emergency”	distance	education	activities.	
To	overcome	this	difficulty,	it	can	be	suggested	that	
similar studies be conducted within and after the 
pandemic process. The data to be obtained from 
the studies to be conducted can be evaluated with 
the	 findings	 of	 the	 present	 study	 in	 a	 longitudinal	
perspective, and the effects of the pandemic on the 
use of technology in education can be understood 
better. Despite the mentioned limitations, when the 

fact that teachers and especially students are in more 
interaction with technological tools in classes during 
the pandemic period is considered, changes in the 
opposite direction in the teachers’ opinions about the 
use of technological tools in classes can be observed.
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