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Abstract

The aim of this study was to determine teachers’ views on technological pedagogical content knowledge (TPACK), their
self-efficacy, and whether these views changed according to sex, age, period of service, faculty graduated from, branch,
access to the internet, the use of technology level, and access to in-service training which is oriented to the use of
technology. Teachers’ self-efficacies which are oriented to TPACK and its sub-dimensions known as technological
knowledge (TK), content knowledge (CK), pedagogical knowledge (PK), pedagogical content knowledge (PCK),
technological content knowledge (TCK) and technological pedagogical knowledge (TPK) were determined to be at a
high level. According to this study, teachers’ self-efficacy perceptions on TK, CK, PCK, TCK and TPACK did not
change according to sex while the self-efficacy perceptions on PK and TPK changed according to sex. It was concluded
that the self-efficacy perceptions of female teachers in these dimensions were higher when compared to those of male
teachers. According to the present study, teachers’ self-efficacy at TK and PCK changed according to age and the period
of service, while self-efficacy at CK, PK, TCK, TPK and TPACK did not change according to these variables. In
addition, a significant difference was determined between teachers’ self-efficacy perceptions on TK and TPK according
to the faculty graduated from. It was detected that the self-efficacy levels of classroom teachers on CK, TPACK, PCK
and TCK were higher when compared with those of branch teachers. It was also concluded from this study that teachers’
self-efficacy perception of TPACK did not change according to the situation of access to internet in the school in which
they held office and that their efficacy was adequate. Teachers who thought that their self-efficacy in the use of internet
was sufficient had higher levels of self-efficacies in TK, TCK, TKP and TPACK compared with other teachers.
According to the present study, the in-service training that teachers receive on how to use the internet has more positive
effects on CK and PCK compared with their self-efficacy in other dimensions.
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1. Introduction

Today, all individuals within the educational system have been affected by the use of the internet. The need for
individuals to be involved in technological change and development, and their being educated for this, has arisen. Now
learning environments are being enhanced with technology and changes in course content, classroom management and
applications according to these technologically enhanced arrangements, and this has required that teachers should have
the necessary knowledge and skills for the integration of technology in education. The need has arisen for teachers to
have a structure which provides for that integration of technology in their departments and branches.

Along with the digital technologies, technical competence and technical literacy have appeared. Technical competence
and technical literacy require having knowledge and skills on knowing how to use the technologies which will provide
comprehensive learning and teaching and also on the power and limitations of these technologies. Classroom
technologies have been developed beyond the use of technologies which simply offer education and they have offered
the potential for a transformation of pedagogy and its content. Teachers’ roles changed into choosing pedagogical
approaches and choosing the appropriate technology for the content to discuss and also being the designer of the
curriculum (Kereluik, Mishra & Koehler, 2010: 13).

Teachers are people who receive education in higher education institutes on general knowledge, the special field, and
pedagogical formation, and are involved in education services in formal and informal educational institutions
(MEB-Ogretmen Yetistirme ve Gelistirme Genel Miidiirliigii, 2012). So, pedagogical content knowledge in which
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content knowledge and pedagogical knowledge about teachers’ content knowledge, pedagogical knowledge, teaching
processes and realizing teaching which determine how much they know about their branches are emphasized became a
subject to be examined (Shulman, 1986). It has been emphasized that content and pedagogy are inseparable parts of
understanding (Shulman, 1986: 6); the basic skills, content knowledge and general pedagogical skills which are
required by education should be integrated and their efficacy is of considerable importance (Shulman, 1987). So, the
concept of Technological Pedagogical Content Knowledge (TPACK) which offers the opportunity for teachers to
effectively integrate technology to training applications was developed (Koehler & Mishra, 2005; Mishra & Koehler,
2006; Koehler, Mishra & Yahya, 2007; Koehler & Mishra, 2008; Mishra & Koehler, 2008; Harris, Mishra & Koehler,
2009; Koehler & Mishra, 2009; Schmidt et al., 2009).

TPACK emerged via the interaction of pedagogy and technological knowledge. TPACK requires that teachers use their
pedagogical strategies in their classrooms and that they be equipped with knowledge on various technologies (Shin et
al., 2009). TPACK has crucial effects on teachers’ training and improvement (Koehler et al., 2007). Technological
Pedagogical Content Knowledge fights the teachers’ corner by regarding teachers as curriculum planners who transform
existing technical tools for pedagogical purposes (Kereluik et al., 2010). TPACK is a theoretical framework which
provides teachers with the means to plan effective training programs with information and communication technologies
and to integrate these programs (Rocha, Mota & Coutinho, 2011). This concept is comprised of technological content
knowledge, technological pedagogical knowledge, pedagogical content knowledge and technological pedagogical
content knowledge that are composed by the integration of concepts such as technological, pedagogical and content
knowledge. The domains of content, pedagogical and technological knowledge are in interaction with each other
(Mishra & Koehler, 2006; Savas, 2011; Sahin, 2011; TPACK .org, 2013):
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Figure 1. Framework of Technological Pedagogical Content Knowledge (TPACK) and its components (Koehler &
Mishra, 2008; TPACK.org, 2013).

Content Knowledge (CK) is the amount of the actual knowledge and organization in the mind of the teacher (Shulman,
1986: 9). Content knowledge is the knowledge of the subject matter that is to be learned or taught. It involves the nature
of the understanding of information and questioning on different domains for the teachers (Koehler & Mishra, 2005;
Mishra & Koehler, 2006; Koehler et al., 2007; Koehler & Mishra, 2008; Mishra & Koehler, 2008; Harris et al., 2009;
Koehler & Mishra, 2009; Schmidt et al., 2009).

Pedagogical Knowledge (PK) is knowledge that includes the strategies and principles of classroom management and
organization in education (Shulman, 1987: 8). It is the knowledge of learning-teaching processes, applications or
methods. It is the knowledge that is oriented to general classroom management skills, lesson planning, student
assessment and knowing the learning styles of students and the practice of teaching accordingly (Koehler & Mishra,
2005; Mishra & Koehler, 2006; Koehler et al., 2007; Koehler & Mishra, 2008; Mishra & Koehler, 2008; Harris et al.,
2009; Koehler & Mishra, 2009; Schmidt et al., 2009). Teachers embrace additional methods to bring out the aimed for
student behaviors and to support students. Involving the appropriate technology in the classroom depends on the
pedagogical purposes of the teacher. Pedagogy should lead the technology; the reverse situation should not be valid
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(Hammond & Manfra, 2009: 163).

Technological Knowledge (TK) is oriented to various technologies and their use (Koehler & Mishra, 2005; Mishra &
Koehler, 2006; Koehler et al. 2007; Koehler & Mishra, 2008; Mishra & Koehler, 2008; Harris et al., 2009; Koehler &
Mishra, 2009; Schmidt et al., 2009). Technology is used to support the teacher while giving the content to the student, to
support the dialog between the teacher and the student, or for presenting the content to the students for the students to
conduct their research on the content (Hammond & Manfra, 2009).

Pedagogical Content Knowledge (PCK) includes the understanding that provides the learning of both tough and easy
subjects (Shulman, 1986: 9). It is the knowledge of different teaching methods for different subjects (Koehler & Mishra,
2005; Mishra & Koehler, 2006; Koehler et al., 2007; Koehler & Mishra, 2008; Mishra & Koehler, 2008; Harris et al.,
2009; Koehler & Mishra, 2009; Schmidt et al., 2009). It is the blending of pedagogy and content within the
understanding of the presenting of certain subjects and dealing with the problems in education, the way of organizing,
representing and adapting different student interests and skills (Shulman, 1987: 8).

Technological Content Knowledge (TCK) is the knowledge of the presentation of technology and subject matter. This
knowledge provides for the flexibility of use of the appropriate technologies for educational purposes (Koehler &
Mishra, 2005; Mishra & Koehler, 2006; Koehler et al., 2007).

Technological Pedagogical Knowledge (TPK) is the knowledge of how to use technology to adopt different teaching
methods (Koehler & Mishra, 2008; Mishra &Koehler, 2008; Harris et al., 2009).

Technological Pedagogical Content Knowledge (TPACK) is the knowledge of the use of technology in various
subjects and practicing teaching methods. This knowledge makes the learning of the subject for the student easier with
appropriate pedagogy and technology (Koehler & Mishra, 2009; Schmidt et al., 2009). It is aimed to go beyond
techno-centrism to help teachers in creative thinking. This will be possible with the practice of TPACK, the process of
curriculum sample which will reflect teachers’ experiences to be more professional and bringing a new dimension to
technology for educational purposes (Mishra, Koehler, Zellner & Kereluik, 2012: 4).

TPACK is the base for effective teaching with technology which includes an understanding of how to present
concepts with technology, how to use pedagogical techniques that use technology in teaching the content indirectly, the
knowledge of the concepts which make learning easier or harder, the knowledge of how the technology will be helpful
for learning, the knowledge of the students’ previous knowledge and the knowledge of epistemological theories, the
knowledge of how to use technology in building new information onto existing knowledge and which also includes the
development of new epistemologies, or strengthening the old ones (Mishra & Koehler, 2006: 1029; Koehler et al.,
2007: 743; Koehler & Mishra, 2008: 17-18; Mishra & Koehler, 2008: 10; Harris et al., 2009: 401; Koehler & Mishra,
2009: 66). The frame of the TPACK maodel requires that teachers should develop a detailed, complex, fluent and flexible
knowledge of all the components, and teachers should find the appropriate technology and should know how and why
to use this technology in the teaching process and that they should practice the technology (Koehler et al., 2011).
TPACK and the choices of teachers affect in-class behaviors and student performance (Bos, 2011) and so TPACK is a
required information form to enable teachers to integrate technology in education (Kereluik et al., 2010).

Teachers’ beliefs and experiences are also effective in the involvement of information and communication technologies
in education (Angeli & Valanides, 2009: 159). Self-efficacy, which refers to an individual’ dealing with different
challenges, the ability to accomplish an activity, and his/her belief in his’her own capacity (Senemoglu, 2010) is
important in the practice and development of TPACK. The practice of TPACK and teachers’ beliefs change and develop
according to the application (Shin et al., 2009). Teachers’ perception of information technologies and their views on,
and practice in the use of these technologies are important in terms of determining the present progress in technology
enhanced learning. So, teachers’ perceptions of self-efficacy are oriented to their understanding of education that
changes and develops depending on the technology (Ekici, Ekici & Kara, 2012). When self-efficacy increases, the level
of performance, the level of dealing with challenges, the belief in accomplishing the tasks and success in learning also
increase (Askar & Davenport, 2009). Teachers should improve themselves in order to harmonize the existing
technology with pedagogical and professional competence, to easily overcome the possible problems, to find
appropriate solutions and develop new plans.

2. Purpose

The aim of this study was to determine teachers’ opinions on their self-efficacy in technological pedagogical content
knowledge. The determined sub-purposes under this main purpose are as follows:

1) What are the opinions of teachers regarding their self-efficacy in technological pedagogical content knowledge?
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2) How do the opinions of teachers on their self-efficacy in technological pedagogical content knowledge change
according to sex, age, period of service, the faculty graduated from, branch, the situation of access to technology, and
the level of use of the technology, and the situation of in-service training oriented towards the use of technology?

3. Method

This study which aimed to determine teachers’ opinions on their self-efficacy on technological pedagogical content
knowledge was prepared according to a scanning method.

4. Population and Sample

The population of the study was composed of primary school teachers who held office in the Elazig city center in
Turkey in the academic year 2011-2012. A random sampling method was used to choose the sample and the study group
was created. The participants were 280 teachers who held office in 15 primary schools situated in the Elaz1g city center.
Information on the participants is given in Table 1.

Table 1. The personal details of teachers within the study group

Gender f %
Female 128 45.7
Male 152 54.3
Age

Between the ages of 21-25 12 4.3
Between the ages of 26-30 34 121
Between the ages of 31-35 51 18.2
36 years old and over 183 65.4
Duration of Service

1-5 years 28 10.0
6-10 years 37 13.2
11-15 years 70 25.0
16-20 years 72 25.7
21 years and over 73 26.1
Graduated from the Faculty

Education (FE) 139 49.6
Technical Education (FTE) 13 4.6
Science and Letters (FSE) 65 23.2
Other 63 22.5
Branch

Classroom Teacher 145 51.8
Branch Teacher 135 48.2
Access to Technology

Yes 203 72.5
No 77 27.5
The Level of Using Technology

Insufficient 53 18.9
Sufficient 227 81.1
In-service Training

Received 176 62.9
Not received 104 37.1
Total 280 100.0

In this study, the faculties for which teachers choose the option of “other” are as follows: faculties of engineering,
religious studies, academies of physical education and sport, faculties of aquaculture, management, fine arts, agriculture,
languages, history and geography, vocational training, associate degrees, undergraduate education, open education
faculties, and schools of economics and administrative sciences. Also, the participant teachers of this study were from
the branches of Turkish (6.8%), information technologies (3.6%), mathematics (5.0%), painting (7.0%), social sciences
(5.4%), physical education (2.9%), English (6.1%), biology (1.8%), religious culture and moral knowledge (2.9%),
science and technology (4.6), technology design (2.5%), chemistry (1.1%), counseling (1.1%), history (1.4%), physics
(0.7%), philosophy (0.4%), visual arts (0.7%), music (0.4%) and home economics and nutrition (0.4%) .
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5. Data Collection and Analysis

In the present study, the “Technological Pedagogical Content Knowledge Scale” which was developed by Schmidt et al.
(2009) and adapted to Turkish by Oztirk and Horzum (2011) was used to collect the data. The required permission was
obtained for the use of the scale. This scale is composed of 47 items and 7 factors and is of the five point Likert type.
The KMO co-efficient of the study was found to be 0.92 and the Bartlett Test calculated as 15045.20and the result of the
Bartlett Test was found to be significant at the level of 0.05 (p=0.000). The Cronbach alpha internal consistency
co-efficient was found to be 0.96 for the whole scale. These factors were found to be 34.50%, 11.96%, 9.38%, 6.35%,
5.56%, 4.28% and 4.09%, respectively. The total amount of variance which these factors expressed was 76.12%. The
first factor in the scale is technological knowledge (0=0.95), the second one is content knowledge (¢=0.95), the third is
pedagogical knowledge (0=0.97), the fourth is pedagogical content knowledge (a=0.97), the fifth is technological
content knowledge (0=0.93), the sixth is technological pedagogical knowledge (0=0.89) and the seventh is
technological pedagogical content knowledge (0=0.94). All the values of reliability were at a high level and the
researchers stated that the reliability of the scale was high. Content validity and reliability were tested previously by the
researchers, so there was no need to test it again.

The scale was distributed to the teachers and the required data was collected and then the data was analyzed via a
statistical package. Arithmetic average, percentage, frequency, independent group t-test, one-way variance analysis and
LSD were carried out. In the conditions when the distribution was not normal, Mann Whitney U Test was used instead
of t-test. The significance level was taken as 0.05 in the study. The levels that are used to comment on arithmetic
averages are as follows: “completely disagree” for the average values between the ranges of “1.00—1.80”; “disagree” for
the average values between the ranges of “1.81-2.60”; “neutral” for the average values between the ranges of “2.61—
3.40”; “agree” for the average values between the ranges of “3.41-4.20” and “completely agree” for the values between
the ranges of “4.21-5.00".

6. Findings and Results
6.1 Findings on the Teachers’ TPACK Self-Efficacies

The arithmetic averages and standard deviations related to the teachers’ TPACK self-efficacies are given in Table 2
(Appendix A).

When the TK self-efficacies in Table 2 (Appendix A) are examined, it was concluded that teachers who suggested they
“agreed” have this self-efficacy. In addition, teachers also stated that they can easily learn technology in an adequate
level, they know how to solve the problems, they can adapt to new technologies, they are frequently interested in
technology, they have the ability to use it in line with requirements, they have knowledge on various technologies and
they also stated that they are unsure about the issue that they have enough time to study with these technologies.
Accordingly, we can conclude that teachers see themselves as highly sufficient for TK; however, they do have not
enough opportunities to use TK. This situation can be regarded as the result of the fact that teachers need to have
sufficient knowledge of their own branches and also on technology, because technology is present at every stage in life
today, and teachers have been trying to reach a sufficient level in this domain.

It was determined that teachers’ CK self-efficacy levels were at the level of “agree”. Teachers gave their views on their
knowledge of mathematics, social sciences and physical sciences at the level of agree, while they gave their views on
their knowledge on literacy at the level of “completely agree”. In addition, teachers also gave their views on their
thinking mathematically, historically, scientifically and literarily and about having enough knowledge on different
strategies for and ways to develop understanding of mathematics, social sciences, physical sciences and literacy at the
level of “agree”. It can be concluded from these opinions that the teachers’ CK self-efficacy levels on mathematics,
social sciences, physical sciences and literacy were at an adequate level. It was also concluded from this study that
teachers had a command of the lesson content and their self-efficacies were at high levels.

It was observed that teachers gave their view as “completely agree” for the self-efficacy levels of PK and they possessed
this self-efficacy at a high level. It was also concluded that teachers see themselves as adequate and their self-efficacy
levels were at a high level for the sub-dimensions of PK in regard to knowing how to assess student performance in the
classroom, changing teaching activities according to what students understand or do not understand in the current
situation, changing teaching styles according to the students having different learning styles, assessing student learning
in many ways, using many different teaching approaches in the classroom environment (cooperative learning, direct
learning, questioning learning, problem/project-based learning etc.), being familiar with common student learning
misunderstandings and misconceptions and knowing how to organize and maintain classroom management. According to
these findings, it can be concluded that teachers have sufficient self-efficacies on the PK dimension which includes
classroom management, learning and teaching methods, learning and teaching processes and practices.

Teachers’ PCK self-efficacies were found to be at the level of “agree” and it can be stated that teachers have
self-efficacy on PCK. Teachers gave their view as “agree” for the items about knowing how to choose effective teaching
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approaches to guide and provide students for the learning of mathematics, literacy, physical sciences and social sciences.
So, they stated that their self-efficacy on this issue was at an adequate level. It can be concluded from these results that
teachers can teach field information, and they had high levels of self-efficacy on content knowledge from which they
benefit in managing the teaching process.

It was determined that teachers gave their views on their having knowledge on the technologies related to the study and
understanding of mathematics as “agree”, literacy, physical sciences and social sciences. In addition, the total arithmetic
average of teachers’ opinions on the sub-dimension of TCK was found to be at the level of “agree”. These results
indicate that teachers have knowledge of the technology they use to teach a specific content to students and also that
their self-efficacy levels are at a high level.

Teachers were “agree” on the item concerning harmonizing different teaching activities with the learned technologies.
Teachers’ self-efficacy levels on choosing the technologies that will increase the effect of teaching approaches for a
lesson and also student learning, causing them to think in detail about how the use of technology affects teaching
approaches and to have a critical way of thinking about how to use technology in the classroom were found to be at the
level of “agree”. In addition, the arithmetic average of teachers’ perceptions on self-efficacy of TPK was also found to
be at the level of “agree”. In line with these findings, it can be said that the teachers” TPK self-efficacies were at an
adequate level. It can also be concluded that teachers have self-efficacy at a high level in determining the teaching
methods and technologies to use, and also thinking about the consequences.

It was concluded that teachers’ self-efficacy perceptions on appropriately harmonizing the technologies related to
mathematics, literacy, physical sciences and social sciences with appropriate teaching methods, and choosing the
technologies to use in the classroom according to what students will learn, how the subject will be taught, and how to
develop the teaching were determined to be at the level of “agree”. Similarly, teachers’ self-efficacy perceptions on
using the technologies which include content, technology and teaching methods together in the classroom, leading to
colleagues to helping them to coordinate the use of content, technology and teaching methods at school and choosing
the technologies that will enrich the content of the lesson were determined to be at the level of “agree”. The total score
of teachers’ self-efficacy perceptions on TPACK is at the level of “agree”. This finding shows that teachers have a high
level of self-efficacy on TPACK and also they think they can integrate the technology sufficiently in teaching.

6.2 Findings on Teachers’ TPACK Self-Efficacies According to the Variable of Sex

The results of t-test that was conducted to determine teachers’ TPACK self-efficacies according to the variable of sex
are given in Table 3 (Appendix B).

We can conclude from Table 3 (Appendix B) that there is a significant difference between teachers’ PK (t(,7=3.035,
p<0.05) and TPK (t75=2.124, p<0.05) self-efficacies and the variable of sex. In addition, it is also concluded that this
difference is in favor of female teachers. It was determined that female teachers see themselves as more sufficient in this
self-efficacy when compared with male teachers. According to this finding, it can be thought that female teachers have
high levels of self-efficacy on using both the teaching processes and methods and using technology in these processes
and methods.

6.3 Findings on Teachers’ TPACK Self-Efficacies According to the Variable of Age

The results of variance analysis that was conducted to determine teachers’ TPACK self-efficacies according to the
variable of age are given in Table 4 (Appendix C).

A significant difference was determined between teachers’ opinions on TK (F(.27=4.041, p<0.05) and PCK
(F(s-276=3.732, p<0.05) self-efficacies according to the variable of age. There was differentiation between the opinions
of TK self-efficacy realized between the age ranges of 31-35 years and 36 years and above; there is differentiation
between the opinions of PCK self-efficacy realized between the age ranges of 21-25 years and 31-35 years. It can be
concluded that when the age range of the teachers increase, their TK self-efficacy levels are lower while their PCK
self-efficacy levels are higher. It can be concluded from these findings that when the age ranges of teachers increase,
they become more unfamiliar with the uses of technology but they have the sufficiency and knowledge to manage the
teaching process with the experience that comes with age.

6.4 Findings on Teachers’ TPACK Self-Efficacies According to the Variable of Period of Service

The results of variance analysis on teachers’ TPACK self-efficacies according to the variable of period of service are
given in Table 5 (Appendix D).

A significant difference was determined between teachers’ opinions of self-efficacies on TK (F4.275=2.606, p<0.05) and
PCK (Fs-275=2.643, p<0.05) as is seen in Table 5 (Appendix D). In order to test the differences among the groups the
LSD test was conducted. According to the results of the LSD Test, there was a significant difference between teachers
with a 6-10 year period of service and those with 11-15 years, 16-20 years and 21 years and above period of service in
the sub-dimension of TK; there was a significant difference between teachers with 16-20 years of service and those who
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have a 6-10 year period of service; and also between teachers who have a 21 years and above period of service and
those who have a 1-5 year and 6-10 year period of service. When the period of services of the teachers increase, the TK
self-efficacy levels decrease while their PCK self-efficacies increase. A similar result was also obtained in the variable
of age in this study. We can conclude that when teachers’ periods of service increase, their professional competence also
increases, while their interest in technology decreases.

6.5 Findings on Teachers’ TPACK Self-Efficacies According to the Variable of Faculty Graduated From

The results of variance analysis on teachers” TPACK self-efficacies according to the variable of the faculty graduated
from are given in Table 6 (Appendix E).

According to Table 6 (Appendix E), a significant difference is observed between teachers’ opinions on their
self-efficacies for TK (F(s.276=4.721, p<0.05) and TPK (F3.276=3.348, p<0.05) according to the variable of faculty
graduated from. The differentiation related to the self-efficacy of TK occurred between the teachers graduated from a
faculty of technical education (FTE) and those who graduated from a faculty of education (FE), a faculty of science and
letters (FSE) and from other faculties. The differentiation related to the self-efficacy of TPK occurred between teachers
who had graduated from FE and those from FTE and FSE. When we examine the self-efficacy levels of teachers in both
of the dimensions, it can be seen that teachers who graduated from FTE are at a higher position when compared with
other teachers. It may be thought that these teachers have a higher level of a tendency towards the use of technology in
terms of both professional and personal usage compared with other teachers.

6.6 Findings on Teachers’ TPACK Self-Efficacies According to the Variable of Branch

The results of t-test on teachers” TPACK self-efficacies according to the variable of branch are given in Table 7
(Appendix F).

A significant difference was determined between teachers’ opinions of self-efficacies of CK (t(75=6.708, p<0.05) and
TPACK (t(275=6.021, p<0.05) according to the variable of branch. Classroom teachers think that they have higher levels
of self-efficacies of CK and TPACK compared with the branch teachers.

The results of Mann-Whitney U test which was conducted on the sub-dimensions in which the distribution is not
homogenous are given in Table 8 (Appendix G).

It can be concluded from Table 8 (Appendix G) that teachers’ opinions of their self-efficacies of PCK (MWU=4889.500,
p<0.05) and TCK (MWU=5402.000, p<0.05) significantly differentiated according to the variable of branch, and this
differentiation is in favor of branch teachers. According to this finding, we can say that classroom teachers have higher
levels of self-efficacies on the aforementioned dimension when compared with the teachers in different branches.

In a general overview, it can be seen that all the teachers have self-efficacies of TPACK and its sub-dimensions;
however, classroom teacher have higher levels of self-efficacies. The reason for this situation is that classroom teachers
have knowledge of all the lessons and they are responsible for only one classroom.

6.7 Findings on Teachers’ TPACK Self-Efficacies According to the Variable of Access to Technology

The results of t-test on teachers’ TPACK self-efficacies according to the variable of access to technology are given in
Table 9 (Appendix H).

It can be concluded from the findings given in Table 9 (Appendix H) that teachers’ opinions on TPACK self-efficacy do
not show significant difference according to the variable of access to the internet. It was determined that teaches have
high levels of self-efficacies on TPACK and its sub-dimensions. According to this finding, it can be said that teachers
can access the required technology in the school and this situation positively affects their self-efficacies on TPACK.

6.8 Findings on Teachers’ TPACK Self-Efficacies According to the Variable of the Use of Technology Level

The results of t-test on teachers’ TPACK self-efficacies according to the variable of use of technology level are given in
Table 10 (Appendix I).

According to the use of technology level of the teachers, there was a significant difference between teachers’ opinions
on self-efficacies on TK (t(275=-5.553, p<0.05), TCK (t(75=-2.005, p<0.05), TPK (t275=-2.472, p<0.05) and TPACK
(t278=-2.609, p<0.05). It was stated that this difference is in favor of teachers who have a sufficient use of technology
level. It was detected that teachers who think of themselves as having a sufficient use of technology level have more
self-efficacy on this issue. So, we can conclude that the use of technology level is directly proportionate to TPACK
self-efficacies.

6.9 Findings on Teachers’ TPACK Self-Efficacies According to the Variable of In-Service Training That is Oriented to
the Use of Technology

The results of t-test on teachers’ TPACK self-efficacies according to the variable of in-service training that is oriented to
the use of technology are given in Table 11 (Appendix J).
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According to the teachers’ receiving in-service training which is oriented to the use of technology, a significant
difference was determined between teachers’ perceptions on the self-efficacies of CK (t,7=2.114, p<0.05) and PCK
(tere)= 2.549, p<0.05). This significant difference is in favor of teachers who receive in-service training and this finding
is also seen in Table 11 (Appendix J). Teachers gave their view on this as “agree” in regard to their self-efficacies. We
can conclude from these results that the receiving of in-service training that is oriented to the use of technology
increases the level of self-efficacy.

7. Conclusion and Discussion

In the present study, teachers’ self-efficacies at TPACK and its sub-dimensions as TC, CK, PK, PCK, TCK, and TPK
were examined. It was detected that the level of self-efficacy of the teachers was high and also that they see themselves
as efficient. We can say that teachers have high levels of content, pedagogical and technological knowledge perceptions
and also they have high level of perceptions for that they realize the interaction of these knowledge in the best way. It
was also concluded that teachers know what kind of knowledge they should have together with the use of technology in
education and they can develop this knowledge. Teachers focus on teaching approaches that have been resulted from the
transformation of technology, content or pedagogy instead of using sophisticated instruments (Kereluik et al., 2010: 17).
The statement of a significant relationship between the self-efficacies of TPACK and its sub-dimension is also
supported by the results of many studies in this field (Chai, Koh & Tsai, 2010; Chai, Koh, Tsai & Tan, 2011; Savas,
2011; Sahin, 2011). Archambault and Crippen (2009) stated that teachers found themselves efficient at TPACK;
however, they found themselves more efficient on the sub-dimensions of PK, CK and PCK in their study which was
conducted on online teachers. In technologically enhanced classrooms, great importance should be attached to the
teachers’ TCPK developments within their professional development in a way that they can realize effective teaching
and increase student success (Timur & Tasar, 2011).

It was concluded from the study that teachers’ self-efficacy perceptions of TK, CK, PCK, TCK and TPACK did not
change according to sex while the self-efficacy perceptions of PK and TPK changed according to sex. It was determined
that the female teachers had higher levels of self-efficacy in these dimensions when compared with the male teachers. It
can be said that female teachers have more self-efficacy at using teaching processes and methods, and also technology,
together with these elements. Savas (2011) examined the relationship between science pre-service teachers’ TPACK and
their genders in his study. In that study Savas (2011) determined a significant relationship between female and male
teachers’ project-based TK, PK, PCK, TCK and TPACK. Similarly, in the study by Jamieson-Proctor, Finger and Albion
(2010), it was stated that female teachers have higher levels of TPACK efficacy compared with those of male teachers.
Koh, Chai and Tsai (2010) found a high level of difference between the perceptions of TK, CK, technology and
didactics in favor of male pre-service teachers.

According to the present study, TK and PCK self-efficacies changed according to age and period of service; however,
no significant difference existed between self-efficacies of CK, PK, TCK, TPK and TPACK. When the ages and periods
of service of the teachers increased, their TK self-efficacy perceptions decreased while their PCK self-efficacies
increased. This finding can be related to the idea that teachers’ interest in technology decreases when their age and
period of service increases, and also when their experience in the profession has increased. Koh et al. (2010) stated
that there is a poor relationship between teachers’ TPACK, TCK and TK depending on age and also that when teachers’
teaching experience increase, their TPACK perceptions also increase.

It was determined in this study that there is a significant difference between teachers’ views on TK and TPK
self-efficacies according to the faculty they graduated from. It was concluded that teachers who graduated from FTE
have higher self-efficacy levels of TK and TPK when compared with other teachers. This finding may be related to the
fact that teachers who graduated from FTE are more interested in technology both from their individual and
professional perspectives.

In the present study, it was determined that classroom teachers have higher self-efficacy levels of CK, TPACK, PCK
and TCK when compared with branch teachers. In studies conducted on teachers, pre-service teachers and educators
from different branches, the effectuality, effectiveness and utility of the TPACK model were stressed in environmental
planning and assessments (Doering, Scharber, Miler & Veletsianos, 2009; Graham, Cox & Velasquez, 2009; Niess et al.
2009; Akkog 2010; Bauer, 2010; Williams, Foulger & Wetzel, 2010; Hofer, Grandgenett, Harris & Swan, 2011;
Otrel-Cass, Khoo & Cowie, 2012). Canbazoglu Bilici (2012) emphasized that science pre-service teachers’ self-efficacy
levels of TPACK increased after TPACK application while Timur and Tasar (2011) stated that science teachers’
technology TPACK reliance levels oriented to the use of technology were low throughout science teaching, and this can
be compensated for with professional development activities oriented to the use of technologically enhanced
environments in science teaching. Zelkowski (2011) found that pedagogical views changed through the use of
technology in mathematics teaching throughout the development of TPACK. Similarly, Selim, Tatar and Oz (2009)
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determined that mathematics pre-service teachers” mathematics knowledge levels (CK) and their PK levels were in
parallel with the changes in the quality of the computer-supported teaching material that they had prepared. In addition,
in the study of Agyei and Voogt (2012) conducted on mathematics teachers, positively significant differences were
determined between the teachers’ views on their previous and posterior self-efficacies of TPACK and its
sub-dimensions (TK, TPK, TCK). The biggest change occurred in the TCK, TPACK, TPK and TK, respectively. Wilson
and Wright (2010), in their study conducted on of social sciences teachers, state that there are relations between
technology, pedagogy and content and they also emphasized the need for the development of TPACK.

In the present study, it was determined that teachers TPACK self-efficacies did not change according to the situation of
access to the internet in their schools and their self-efficacies were found to be sufficient. According to this result, it can
be thought that teachers in Turkey are generally sufficiently well-grounded in technology both in terms of access and
use. The use of technology for educational purposes is effective on self-efficacy and the exhibiting of positive manners
and behaviors (Player-Koro, 2012a; Player-Koro, 2012b). With the integration of information and communication
technologies in classrooms, important effects on teachers’ perceptions of TCPK and its sub-dimensions occurred (Chai
etal.,, 2010; Tee & Lee, 2011).

Within the scope of the present study, it was determined that teachers who think that their level of usage of the internet
is enough, have higher levels of self-efficacies in TK, TCK, TPK and TPACK. So, it can be thought that the increase of
the levels of teachers’ using the internet positively affects their TPACK self-efficacies. In the study of Kabake1 Yurdakul
(2011), it was stated that pre-service teachers have positive opinions on the effective use of technology and the
integration of technology in education. However, in the study of Jamieson-Proctor et al. (2010) in which technology
knowledge was measured, pre-service teachers’ efficacy perceptions on digital technologies were not found to be at a
high level.

It was determined in this study that in-service training oriented to the use of the internet which teachers receive has
more positive effects on the sub-dimensions of CK and PCK self-efficacies when compared with the self-efficacy of
other sub-dimensions. It can be said that with the increase in teachers’ knowledge of the uses of technology, their
control on the branch and teaching process increases, and their self-efficacy also increases correspondingly. The
perception of the requirement for the use of technology in education is progressively increasing, as a result,
technological skills should be focused on in-service training for the development of teachers (Chai et al., 2010).
Successful experience models in different program fields in in-service training in the direction of the theoretical
framework of TPACK should be used in the planning of activities and providing the efficiency of the curriculum (Rocha
et al., 2011). In pre-service training, teachers’ views on the utilization of technology in accessing to the learning
outputs of future students are being shaped, this enables their understanding of how to bring together content,
pedagogy and technology to plan for appropriate and effective teaching (Maddin, 2012).

8. Recommendations

The increasing incorporation of technology in teaching causes changes in the learning and teaching processes and
applications. So, educators and teachers who train teachers should integrate pedagogical approaches and technology
which will assist student understanding in programs and educational practices; the processes should be creative and
flexible applications and arrangements should be made to integrate information and communication technologies with
teacher development and strategies, teacher trainings and training and education programs. In the training process of
teachers or pre-service teachers, several applications should exist both in curriculums and in-service training to enable
them to be equipped with the knowledge and skills necessary for the integration of technology in education. In-class
arrangements, activities, and practices should be provided for the practice of the TPACK model, and teachers’ efficacies
should be determined. Such requirements should be realized for both teachers and pre-service teachers separately.

In addition, the following suggestions can be made in relation to the research results:

e In-service training of which aim is to enhance teachers' pedagogical and technological competencies must be
focused on. No matter what branch and length of service the participation of all teachers should be provided by
developing various trainings and practices in this direction.

e During the education of prospective teachers, sub-structures and program content which are the provider of
technological capabilities and accordingly, the development of areas for their content and pedagogical
competencies should be provided. Especially, except for the faculties in technical field, enhancer applications
should be focused on prospective teachers' competencies, too.

e Technological infrastructure in schools should be re-arranged in accordance with the development and changes of
information and communication technologies and teachers should be informed about these issues. In addition, they
should be integrated with their content and pedagogical competencies.
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Appendix A
Table 2. Arithmetic averages and standard deviations of teachers’ opinions on TPACK self-efficacy

Items X ss
I know how to solve my problems with technology. 3.94 105
I can easily learn technology. 424 091
I can adapt to important new technologies. 416 091

v | am frequently interested in technology. 3.74 114

F 1 have knowledge of many and various technologies. 3.50 1.09
I have an ability to use the technology | need. 3.97 0.99
| have had enough opportunity to study different technologies 3.37 1.13
Total 385 0.84
I have enough knowledge on mathematics. 3.76 1.20
I can think mathematically. 3.81 1.12
I have various strategies and ways to develop my understanding of math. 3.61 1.13
I have enough knowledge of social sciences. 396 103

v | can think historically. 398 099

O | have various strategies and ways to develop my understanding of social sciences 3.87 1.06
I have enough knowledge of physical sciences. 3.58 1.18
I can think scientifically. 3.89 1.05
I have various strategies and ways to develop my understanding of physical science. 3.57 111
I have enough knowledge on literacy. 443 091
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I can think literarily. 4.11 0.94
I have various strategies and ways to develop my understanding of literacy. 419 0.99
Total 390 0.76
I know how to assess student performances in the classroom. 435 081
I can change teaching activities according to what the students understand or do not
: o 429 0.86
understand in the current situation.
I can appropriately change my teaching style according to students with different learning 424 0.89
styles. ' '
E I can assess students learning in many different ways. 4.29 0.84
I can use many different teaching approaches in the classroom environment (cooperative
. . . 2 . . . 425 0.83
learning, direct learning, questioning learning, problem/project-based learning etc.).
I am familiar with common student learning misunderstanding and misconceptions. 4.18 0.91
I know how to organize and maintain classroom management. 431 0.87
Total 427 0.75
I know how to choose effective teaching approaches to guide student learning in 374 119
mathematics and to enable them to think mathematically. ' '
I know how to choose effective teaching approaches to guide student learning literacy and
. . 404 103
Y to enable them to think appropriately
O | know how to choose effective teaching approaches to guide students in physical sciences
a i o 366 120
and enable them to think scientifically.
I know how to choose effective teaching approaches to guide students in social sciences
i . 396 1.07
and enable them to think appropriately.
Total 3.85 0.96
I have knowledge of which technology to use to study and understand mathematics. 3.65 1.17
« I have knowledge of which technology to use to study and understand literacy. 4.05 0.97
|L_) I have knowledge of which technology to use to study and understand physical sciences.  3.63 1.15
I have knowledge of which technology to use to study and understand social sciences. 3.89 1.05
Total 3.81 0.90
I can choose the technologies that will increase the effect of teaching approaches for a 4112 081l
lesson. ' '
I can choose the technologies that will increase student learning from a lesson. 4.18 0.83
¥ The teacher training | received enabled me to think in detail about how the use of
o . 3.79 102
— technology affects teaching approaches.
I have a critical way of thinking about how to use technology in my classroom. 4.00 0.92
I can customize different teaching activities and the use of technologies that | am learning.  3.99 0.90
Total 402 0.75
I can appropriately harmonize the technologies and teaching approaches for mathematics
Lo 366 117
and teach mathematics in this way.
I can appropriately harmonize the technologies and teaching approaches for literacy and
) Lo 4.03 0.98
teach literacy in this way.
I can appropriately harmonize the technologies and teaching approaches for physical
. . . N 363 117
sciences and teach physical sciences in this way.
v I can appropriately harmonize the technologies and teaching approaches for social 393 1.04
O sciences and teach social sciences in this way. ' '
S "I can choose the technologies which I will use in my classroom according to what students
o . ; . 418 0.89
will be learning, how | will teach, and how | can develop my teaching.
I can use the strategies that | learned through my studies in which content, technology and
. 4.09 0.90
teaching approaches are brought together
I can lead my colleagues to help them to coordinate the use of content, technology and 3.76 103
teaching approaches. : '
I can choose the technologies that will enrich the content of a lesson. 4.11 0.95
Total 3.92 0.79

138



Journal o

f Education and Training Studies

\Vol. 2, No. 2; 2014

Appendix B

Table 3. t-test results of teachers’ opinions on TPACK self-efficacy according to the variable of sex

Levene’s Test

Sub-scale Gender n X sS = o t p
Female 128 3.87 0.83
TK Male 152 3.83 0.86 0.302 0.583 0.356 0.722
Female 128 3.96 0.73
CK Male 152 384 078 0.374 0.541 1.347 0.179
Female 128 4.42 0.65 .
PK Male 152 415 081 2.476 0.117 3.035 0.003
Female 128 3.86 0.99
PCK Male 152 385 0.92 0.722 0.396 0.073 0.942
Female 128 3.85 0.87
TCK Male 152 377 0.92 0.002 0.968 0.775 0.439
Female 128 412 0.71 *
TPK Male 152 3.03 078 0.030 0.864 2.124 0.035
Female 128 3.98 0.75
TPACK Male 152 387 0.83 1.062 0.304 1.195 0.233
*p<0.05
Appendix C
Table 4. Variance analysis results of teachers’ opinions on TPACK self-efficacy according to the variable of age
Sub- v Source of Sum of Mean
scale Age n X s Variance Squares Square P LSD
Between the Between
ages of 21-25 12 3.74 0.73 Groups 8.301 3 2.767
Do ey 34 398 085 . iggoge 276  0.685
v 3 P 4.041* 0.008  3-4
~ Between the
ages of 31-35 51 4.17 0.73
T%e p—r Total 197.287 279
g 183 374 0.85
36 and over
Levene: 0.987 p= 0.399
Between the Between
ages of 21-25 12 3.72 0.48 Groups 1.767 3 0.589
Between the o) 356 (gq Within 160.302 276  0.581
ages of 26-30 Groups
X 1.014 0.387
O Between the
ages of 31-35 51 3.77 0.71
T%e f—— Total 162,070 279
g 183 395 081
36 and over
Levene:1.407 p= 0.241
Between the Between
ages of 21-25 12 4.26 0.44 Groups 0.530 3 0.177
Between the o, ;4 79 Within 157.689 276 0571
ages of 26-30 Groups
v 0.309 0.819
o Between the
ages of 31-35 51 4.18 0.86
T%e prve—— Total 158.219 279
g 183 429 0.75
36 and over
Levene: 0.706 p= 0.549
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Between the Between
agesofol2s 12 328 113 MR 9.925 3  3.308
Do e 34 373 081 oM 244662 276  0.886
< b : 3.732*% 0012  4-13
O Between the
© ages of 31-35 51 365 104
Tghe o5 of Total 254587 279
g 183 397 092
36 and over
Levene: 0.814 p= 0.487
Between the Between
resofas 12 340 101 PR 2279 3 0760
Between the 5, 379 ggg VIthIN 222398 276  0.806
ages of 26-30 Groups
S 0.943 0.420
O Between the
= ages of 31-35 51 378 084
T%e pv—r Total 224677 279
g 183 384 094
36 and over
Levene: 0.819 p= 0.484
Between the Between
agesof o125 12 392 084 PR 1183 3 039
aBe;‘SNs?g(S_;ge 34 395 069 \C’;Vr';t'”s 155547 276  0.564
o Bgetween the : 0.700 0.553
F e s 51 415 071
T%e " Total 156.731 279
g 183 400 078
36 and over
Levene: 0.402 p= 0.751
Between the Between
ageeofol2s 12 364 043 TR 1054 3 0351
L, Doween 1 a4 393 072 MM 174010 276 0,630
S “Bonween the : 0.557 0.644
é ages of 31-35 51 392 070
T%e p—r Total 175.064 279
g 183 394 0.85
36 and over
Levene:1.646 p= 0.179
*p<0.05
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Appendix D
Table 5. The results of variance analysis on teachers” TPACK self-efficacies according to the variable of period of
service
Sub- Duration < Source of  Sum of Mean
scale  of Service X 5 Variance ~ Squares Square P LSD
1-5years 28 3.86 0.70 Between 7206 1.801
6-10years 37 421 073  Groups '
v 11-15years 70 3.85 0.91  Within 0.036 2-345
= 16-20 years 72 3.82 0.91 Groups 190.081 275 0.691
2land over 73  3.67 0.77  Total 197.287 279
Levene:1.013 p= 0.401
1-5years 28 3.76 0.47 Between
6-10 years 37  3.89 0.63 Groups 2.778 4 0.694
v 11-15years 70 3.80 0.88  Within 0.312
© 16-20years 72 405 080  Groups 159292 275 0579
2landover 73  3.90 0.75  Total 162.070 279
Levene:1.654 p= 0.161
1-5years 28 4.39 0.48 Between
6-10years 37 435 049  Groups 2.09% 4 0524
v 11-15years 70 4.13 0.91  Within 0.451
% 16-20 years 72 4.30 0.79 Groups 156.123 275 0.568
2landover 73  4.30 0.75  Total 158.219 279
Levene:1.502 p= 0,202
1-5years 28 3.58 0.97 Between
6-10years 37 353 093  Groups 9423 4 23% 42
X 11-15years 70 3.82 105  Within 0.034 .
O 5-1,2
o 16-20years 72  3.96 0.89  Groups 245164 275 0892
2landover 73  4.04 0.88 Total 254.587 279
Levene: 0.716 p= 0.582
1-5years 28 3.58 0.79 Between
6-10years 37 381  0.87  Groups 2155 4 0689
X 11-15years 70 3.78 0.90  Within 0.492
O
= 16-20years 72 3.94 0.89  Groups 221922 275 0.807
2landover 73  3.79 0.95 Total 224.677 279
Levene: 0.093 p= 0.985
1-5years 28 4.05 0.62 Between
6-10years 37 417 0.64  Groups 1.466 4 0367
¥ 11-15years 70 3.98 0.76  Within 0.628
o
= 16-20years 72  4.03 0.87  Groups 155265 275 0565
2landover 73 3.94 0.71  Total 156.731 279
Levene:0.809 p= 0.520
1-5years 28 3.86 0.58 Between
« 6-10years 37 3.90 0.64  Groups 0470 4 0118
O 11-15years 70 3.92 0.86 Within 0.946
é 16-20years 72 3.99 0.89  Groups 174594 275 0635
2landover 73  3.90 0.78 Total 175.064 279
Levene:1.273 p= 0.281
*p<0.05
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Appendix E

Table 6. The results of variance analysis on teachers’ TPACK self-efficacies according to the variable of faculty
graduated from

Sub- X Source of  Sum of Mean

scale Faculty : 5 Variance  Squares sd Square F P LSD
FE 139 372 084 DBeween 4.4 3 3210
Groups
Within
v FTE 13 456 062 187.657 276 0.680 4.721* 0.003 2-13.4
= Groups
FSE 65 385 085
oo o 3o g Towl 197.287 279
Levene: 1.434 p= 0.233
FE 139 389 080 CeWeeN  ,om 3 0085
Groups
v FTE 13 402 042 Within 161.815 276 0586  0.145 0.933
o Groups
FSE 65 387 068
oo o 3ol ogs ToW 162.070 279
Levene: 0.996 p= 0.395
FE 139 420 o087 DBeween 40 3 0791
Groups
Within
¢ FTE 13 437 044 0T 155847 276 0565 1400 0.243
FSE 65 442 054
oo o 4 03 Toul 158219 279
Levene: 1.861 p= 0.136
FE 139 388 096 CeWeeN L4 3 o711
Groups
v  FTE 13 346 131 Within 252455 276 0915  0.777 0508
Q Groups
FSE 65 384 079
oo & 3ss Lo Tow 254587 279
Levene: 1.106 p= 0.347
FE 139 379 091 Deween 449 3 0450
Groups
v FTE 13 412 o077 Whin o338 276 0809 0556 0.645
cl_) ) ' Groups ' ) ' '
FSE 65 378 075
Other 63 381 103 'o@ 224.671 219
Levene: 0.994 p= 0.396
FE 139 389 o083 oeween o4 3 1834
Groups
¥ FTE 13 443 o068 WMIN 151008 276 0548 3348% 0020 -
a Groups 4-1
FSE 65 407 064
ot o a1 e Toul 156.731 279
Levene: 1.265 p= 0.287
FE 139 388 084 DeMEEN o0 3 (625
Groups
é FTE 13 420 053 \(’;Vr'ct):g‘s 173189 276 0.627 0996 0.395
o
£ FSE 65 387 070
Other 63 401 o1 o 175.064 273
Levene:1.296 p= 0.276
*p<0.05
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Appendix F
Table 7. The results of t-test on teachers’ TPACK self-efficacies according to the variable of branch

< Levene’s Test

Sub-scale Branch n X sS = o t p
Classroom T. 145 3.88 0.82
TK Branch T, 135 381 0.87 0.622 0431 0.688  0.492
ClassroomT. 145 4.17 0.64 *
CK Branch T, 135 3.60 0.78 3.758  0.054 6.708 0.000
Classroom T. 145 4.34 0.72
PK Branch T, 135 2.20 079 0.414 0520 1568 0.118
Classroom T. 145 4.08 0.70
TPK Branch T, 135 3.05 0.80 2203 0.139 1426 0.155
Classroom T. 145 4.18 0.69 -
TPACK Branch T, 135 3.64 0.80 2357 0.126 6.021 0.000
*p<0.05
Appendix G

Table 8. The results of the Mann-Whitney U test on teachers’ TPACK self-efficacies according to the variable of branch

Average of

Sub-scale Branch Sum of Rank U p
Rank
Classroom T. 174.28 25270.50 .
PCK Branch T. 104.22 14069.50 4889.500 0.000
Levene: 6.143 p=0.014
Classroom T. 170.74 24758.00 -
TeK Branch T. 108.01 14582.00 5402.000 0.000
Levene: 9.070 p=0.003
*p<0.05
Appendix H
Table 9. The results of t-test on teachers’ TPACK self-efficacies according to the variable of access to technology
Access to < Levene’s Test
Sub-scale Technology n X ss = 0 t p
Yes 203 3.86 0.87
TK No 77 381 0.78 0.467 0495 0.447  0.655
Yes 203 3.87 0.80
CK No 77 397 0.67 2212  0.138 -1.053 0.293
Yes 203 4.30 0.76
PK No 77 .20 0.74 0.109  0.742 1.070  0.286
Yes 203 3.84 0.98
PCK No 77 3.88 0.89 1.647 0200 -0.347 0.729
Yes 203 3.82 0.93
TCK No 77 377 0.80 2115 0.147 0422 0.674
Yes 203 4.02 0.75
TPK No 27 202 0.76 0.190 0.663 0.002 0.999
Yes 203 3.91 0.82
TPACK No 77 3.06 072 0.353  0.553 -0.413 0.680
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Appendix |

Table 10. The results of t-test on teachers” TPACK self-efficacies according to the variable of the use of technology
level

The Level of < Levene’s Test

Sub-scale Using Technology : X Ss = 0 t p
K 'Qj#ﬂﬁﬁ"t 25237 2;3 8:;? 0671 0413 -5553* 0.000
CK 'Qj#ﬂﬁﬁ"t 25237 ggg 8:32 0034 0855 -1.285 0.200
PK «Isnus#ifgzgztm 25237 iég 8:?? 1846 0175 -1312 0.191
PCK g”j#{;g?tm D 2% — 0038 0846 0854 0394
TCK 'S”ust;if;Zﬁm 25237 222 8:23’ 0931 0336 -2.005% 0.046
TPK ISnquL;E;Z;atnt 25237 2:83 8:32 0480 0489 -2472% 0.014
TPACK  —goartcient ool 25— 0040 0842 -2609¢ 0010
*p<0.05
Appendix J

Table 11. The results of t-test on teachers’ TPACK self-efficacies according to the variable of in-service training that is
oriented to the use of technology

In-service < Levene’s Test
n X

Sub-scale Training Ss = b t p
T Notrecoved 104376 oo~ 010 0719 1590 oas
K Notrecoved 104377073 029 0804 214t 003
X Notrecoved 104422 oas 099 0319 oS 032
PoK Notrocoved 104366 oo~ L% 0307 2549" oou
TeK Notrocoved 104373 g~ 0018 0802 117 0265
e 0SS 00 o oon ome om
TPACK  otvecsved 10+ 383 o7 O%9  08% 1s80 ous

*p<0,05

(o) X
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