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ABSTRACT

This study aims to investigate the technological pedagogical content knowledge levels of
teachers and their self-efficacy in educational technology standards. Also, the difference
between the mean scores of the teachers in different branches from the Scale of
Technological Pedagogical Content Knowledge (TPACK) and its sub factors and Scale for
Educational Technology Standards (ETS) and its sub factors were analyzed. The
distribution and correlation of teachers’” TPACK scores and their self-efficacy in
educational technology standards in terms of sub-factors and general averages were
analyzed. The sample was composed of 54 teachers at various schools located in Ankara.
The descriptive statistics showed that the teachers’ scores were above the average for all
TPACK and ETS scales, including the scale sub-factors. Also a significant difference
between the mean scores of the teachers in different branches from TPACK and ETS scales
and their sub factors was not determined. Further, moderate positive and significant
correlations were found between ETS and TPACK total scores.

Keywords: teachers, self-efficacy in educational technology standards, technological
pedagogical content knowledge

INTRODUCTION

Technology has gained an expected place in education as in other fields in the age of information, and thus, many
benefits of technology such as the internet, videos, e-mails, smart boards, online broadcasts, computer laboratories
and tablet computers can be beneficial assets to today’s classrooms. However, classroom-adoption of these
technological devices leads to the question of how to use them effectively. Using technology only in a classroom
setting is not sufficient; when teachers combine their technological, content and pedagogical knowledge, that is,
when they integrate technology into their classes, more effective learning occurs (Pierson, 2001). Research has
shown that students process knowledge by setting up active internal cognitive ties in constructivist learning
environments where learning through technology occurs, allowing them to configure knowledge in their mind
more easily (Kog, 2005). In classrooms where technology is properly integrated into the learning environment,
learning, not technology, is at the core. Conversely, in classrooms where the only purpose is to use technology,
these devices are mostly employed only by the teacher, and most of the time is spent by focusing on how to use
technology. In these cases, technology is mostly used for transferring knowledge and in attaining low-level learning
objectives. However, in classrooms where technology is integrated into teaching, its use is planned and purposeful,
the technology is employed mostly by the students, and it encourages their participation in the lesson.
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State of the literature

e Tointegrate technology into the teaching process, knowledge of what technology to use and of where, how
and for what purpose to use it is necessary in addition to a deep technological knowledge. A model that
properly represents this process is the Technological Pedagogical Content Knowledge Model.

e In the NETS-T standards developed by ISTE, domains of efficacy in teachers” active use of technology in
all processes from the design of teaching-learning environments to measurement and evaluation are
described.

e Inaddition to analyzing the international guidelines that have been set for developing national standards,
judgements about teachers” TPACK efficacy capacities should also be evaluated.

Contribution of this paper to the literature

e According to the findings of this research, when teachers use TPACK in their classes to contribute to
students’ learning, more effective and efficient learning will occur.

e This study will contribute to the development of educational technology standards in Turkey and will
improve teachers” TPACK levels.

e After examining the descriptive statistics of the scores teachers received from the overall TPACK and ETS
scales and all sub-factors of those scales, it was found that the scores were above average. A significant
difference between the mean scores of teachers’ in different branches from TPACK and ETS scales and their
sub-factors was not determined. Moderately positively significant correlations were also found between
total ETS and TPACK scores.

The focus is on technology so that it develops new processes of thinking in students. In particular, it is
used to encourage higher-order thinking skills and to configure knowledge (Rao, 2013).

Itis evident that knowledge such as what technology to use and how and for what purpose to use it should
exist in addition to deep technological knowledge in order to integrate technology into the teaching process.

A model that adopts this process of integration is the Technological Pedagogical Content Knowledge
(TPACK) Model. “Technological Pedagogical Content Knowledge (TPACK) attempts to identify the nature of
knowledge required by teachers for technology integration in their teaching, while addressing the complex,
multifaceted and situated nature of teacher knowledge. The TPACK framework extends Shulman’s idea of
Pedagogical Content Knowledge” (http:/ /www.matt-koehler.com/tpack/tpack-explained). Accordingly, teachers
and pre-service teachers today should have a good understanding of three types of knowledge and their
interactions (see Figure 1) (Yanpar Yelken et al., 2013). These knowledge types include the following: Content
knowledge (CK) represents knowledge about the teaching subject; Pedagogical knowledge (PK), which is usually
referred to as the knowledge about the teaching profession, involves knowledge and skills in planning, conducting
and evaluating the teaching process; Technological knowledge (TK) involves knowledge about the use of current
information and communication technologies, including digital and standard technologies; Pedagogical Content
knowledge (PCK), which is at the intersection of pedagogical knowledge and content knowledge , involves
teachers” and prospective teachers” knowledge and skills in relation to teaching a domain subject effectively;
Technological content knowledge (TCK) is the knowledge of selecting, using and evaluating the technology
suitable for the subject, as well as understanding how that knowledge is changing parallel to technological
applications in addition to the subject of teaching; Technological pedagogical knowledge (TPK) has been
described as follows: “An understanding of how teaching and learning can change when particular technologies
are used in particular ways. This includes knowing the pedagogical affordances and constraints of a range of
technological tools as they relate to disciplinarily and developmentally appropriate pedagogical designs and
strategies” (Koehler & Mishra, 2009); and Technological pedagogical content knowledge (TPACK) is a
combination of all knowledge types. TPACK includes understanding technology and curriculum content as well
as the interaction between special pedagogical approaches. It represents the mentality that teachers should adopt
to interact with technology, pedagogy and content in order to teach effectively (Koehler and Mishra, 2009).
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A pattern of efficacy more detailed than basic knowledge is necessary for the effective use of technology
in education (Seferoglu, 2009). Several efficacy standards (such as National Council for Accreditation of Teacher
Education-NCATE) were established after seeking out the views of important stakeholders and evaluating the
current applications by national and international organizations. Of those standards, the National Educational
Technology Standards (NETS) developed by the International Society for Technology in Education (ISTE) were
used as a guide for the use of educational technologies in Turkey and other countries. Despite being developed in
the USA, the NETS have a wide influence. They are either directly applied or are regarded as a basis for the
implementation of local standards in many countries (Coklar, 2008). With the adoption of learner-centered
approaches in ISTE-developed efficacy, it is clear that there are efforts to integrate new pedagogical approaches
into technology (Ilgaz and Usluel, 2011).

NETS-T stresses the “digital age” in current standards and describes the fields of efficacy for teachers’
active use of technology in all processes from designing teaching-learning environments to measurement and
evaluation.

“According to the ISTE Standards-T, proposed in 2008, teachers should be able to do the following:

e Facilitate and inspire student learning and creativity: Teachers use their knowledge of subject matter,
teaching and learning, and technology to facilitate experiences that advance student learning,
creativity, and innovation in both face-to-face and virtual environments.

¢ Design and develop digital age learning experiences and assessments: Teachers design, develop, and
evaluate authentic learning experiences and assessments incorporating contemporary tools and
resources to maximize content learning in context and to develop the knowledge, skills, and attitudes
identified in the ISTE standards for students.

e Model digital age work and learning: Teachers exhibit knowledge, skills, and work processes
representative of an innovative professional in a global and digital society.

e Promote and model digital citizenship and responsibility: Teachers understand local and global
societal issues and responsibilities in an evolving digital culture and exhibit legal and ethical behavior
in their professional practices.
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e Engage in professional growth and leadership: Teachers continuously improve their professional
practice, model lifelong learning, and exhibit leadership in their school and professional community
by promoting and demonstrating the effective use of digital tools and resources.

These standards can be taken as 21st-century teacher competencies” (ISTE, 2017).

The doctoral thesis written by Coklar (2008) analyzed technologies that were offered in educational
faculties in terms of relevant standards based on prospective teachers’ views and found that there were high levels
of self-efficacy in educational technology standards. Accordingly, the prospective teachers considered themselves
adequate in using known technologies in education. Ulucan and Karabulut (2012) analyzed prospective physical
education teachers’ self-efficacy in educational technology standards based on their gender and university of
attendance. Consequently, they found that prospective physical education teachers generally had high levels of
self-efficacy in educational technology standards. They also found that the variable of gender did not differ
significantly. However, their self-efficacy was found to differ significantly on the sub-dimension of “social, ethical,
legal and humanistic issues” based on the university that they attended.

Simsek (2016), analyzed technological pedagogical content knowledge (TPACK) self-efficacy of
prospective teachers in the context of International Society for Technology in Education’s educational technology
standards that were defined for teachers in 2008 (ISTE-T 2008). The findings of this research indicated that the
prospective teachers had high TPACK-ISTE self-efficacy. A significant difference in favor of males in Technological
Knowledge (TK) scores observed. Also, the prospective teachers who took computer courses based on a certificate
had significantly higher TK and TPACK-ISTE self-efficacy scores than the others. No significant difference in all
dimensions and general scores of TPACK-ISTE self-efficacy in point of the type of program that prospective
teachers attended was observed. Significantly statistical differences among the teaching branches of the prospective
teachers in TPACK-ISTE self-efficacy scores was determined. The prospective teachers at department of Foreign
Languages and at department of Computer Education and Instructional Technologies had highest TPACK-ISTE
self-efficacy scores, while the prospective teachers at departments of Mathematics and Turkish & Turkish Language
and Literature had lowest score.

Several qualitative and quantitative studies have been conducted regarding teachers” and prospective
teachers’” TPACK self-efficacy and their integration of technology into curricula (Angeli and Valanides, 2005;
Besoluk & Horzum, 2011; Bilgin, Tatar and Ay, 2012; Bozkurt & Cilavdaroglu, 2011; Chai, Koh, Tsai, and Tan, 2011;
Gomleksiz & Fidan, 2011; Graham, Borup and Smith, 2011; Harris & Hofer, 2011; Jang & Tsai, 2012).

According to Bandura (1997), teachers’ self-efficacy affects the configuration of academic activities in their
classrooms. Further, it is commonly known that teachers’ self-confidence and self-efficacy influence their use of
technology and that individuals who are intentional about allocating time for technology use have positive self-
confidence and self-efficacy (Oral, 2008; Rugayah, Hashim & Wan, 2004).

It is necessary to study teachers” and prospective teachers’ judgements about their efficacy capacities in
addition to analyzing international standards for developing teachers” and prospective teachers” TPACK efficacy.

Purpose

The purpose of this study was to investigate the technological pedagogical content knowledge (TPACK)
levels of teachers working in various schools in Ankara, as well as their self-efficacy in educational technology
standards set by the International Society for Technology in Education in 2008. In line with this purpose, this study
analyzes the distribution of teachers” TPACK levels and their self-efficacy in educational technology standards in
terms of sub-factors and general averages. Also, it analyses whether there is a significant difference between the
mean scores of the teachers in different branches from the Scale of Technological Pedagogical Content Knowledge
and its sub factors and Scale for Educational Technology Standards and its sub factors. It also determines the
correlations between teachers” TPACK scores and their self-efficacy in educational technology standards.

In accordance with this basic aim, answers were sought to the following questions:

4742



EURASIA | Math Sci and Tech Ed

1. What is the distribution of teacher scores for the overall Scale of Technological Pedagogical Content
Knowledge and for the sub-factors of technological knowledge, content knowledge, pedagogical
knowledge, pedagogical content knowledge, technological content knowledge, technological
pedagogical knowledge and technological pedagogical content?

2. What is the distribution of teacher self-efficacy scores in the overall Scale for Educational Technology
Standards and in the sub-factors of technological operations and concepts knowledge, planning and
designing learning experiences through learning environments, measurement and evaluation,
efficiency and occupational applications, social, ethical, legal and humanistic issues, and planning
teaching according to individual differences and special needs?

3. Is there a significant difference between, the mean scores of the teachers in different branches from the
Scale of Technological Pedagogical Content Knowledge and its sub factors and Scale for Educational
Technology Standards and its sub factors?

4. What is the correlation between teachers” TPACK and self-efficacy scores in educational technology
standards?

METHOD
Research Model

This study employs both a descriptive and an explanatory correlational research model. The descriptive
research model enables researchers to collect data in order to test the hypotheses on a past or present situation, to
answer questions, or to enable them to create descriptions (Karasar, 1999). Correlational research analyzes the
correlations between two or more variables without influencing the variables in the model. In correlational
research, the changes in the variables are analyzed together without trying to determine cause and effect
relationships. In explanatory research, however, correlations between complex variables that are thought to be
related to each other are uncovered. In this case, the levels of the correlation are determined, and efforts are made
to understand important actions and situations (Fraenkel & Wallen, 2006).

Sample

The research sample was composed of 54 teachers working in various schools located in Ankara. Fifty-
seven percent of the participating teachers were female, whereas 43% were male. Of the participants, 33% were at
least 30 years old, 26% were in the 31-40 age range, 30% were in the 41-50 age range, and 11% were 51 years old or
above. According to branches of teaching, 22% of the teachers were mathematics and physical sciences teachers,
while 78% were social science teachers.

Data Collection Tools

The Scale for Determining Prospective Teachers’ Self-efficacy in Educational Technology
Standards

The scale developed by Coklar (2008) according to National Educational Technology Standards for
Teachers (NETS-T Standards) to determine prospective teachers’ self-efficacy in educational technology is a 5-point
Likert scale consisting of 41 items within the sub-factors of technological operations and concepts knowledge;
learning through learning environments; planning and designing experiences; measurement and evaluation;
efficiency and occupational applications; social, ethical, legal and humanistic issues; and planning teaching
according to individual differences and special needs.

A description of each efficacy sub-factor is as follows:

Technological concepts and operations: Teachers need to understand many types of technology
(primarily computers) and have the ability to actively use them. Teachers are not only expected to use technology,
but they should also be able to adapt to rapidly changing technology.
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Planning and designing experiences with learning environments: Teachers are expected to arrange
learning environments with the benefit of technology according to the level of student development and to enable
individual teaching. Teachers need to follow new strategies and up-to-date studies about designing technology-
assisted rich learning environments and planning experiences. They also must check the accuracy of the strategies
and studies and applying them in their classrooms.

Teaching, learning and curriculum: This sub-factor refers to the qualities that teachers need to have to
create appropriate curricula using technology, and the teaching methods and techniques that are used to enrich
students” learning experiences. Teachers need to know and apply appropriate methods and techniques to raise
student learning levels by helping students acquire knowledge using technology. Teachers must help students
uncover their higher-level thinking and creativity skills by considering individual differences and by giving
students opportunities to have experiences.

Measurement and evaluation: Teachers are expected to be able to apply different measurement and
evaluation techniques with the help of technology, conduct analyses and make interpretations to make the learning
process more effective by using technology in accordance with the data they obtain. This helps their students make
versatile progress by evaluating various dimensions.

Efficiency and occupational applications: Teachers are expected to pursue professional development in
all subjects of general knowledge, professional knowledge and content knowledge. This includes technological
operations and concept comprehension through technology. They must be lifelong learners so that they can provide
more efficient education. Teachers must also use technology to answer the question, “How can I teach better?”

Social, ethical, legal and humanistic issues: Using technology leads to certain legal responsibilities as
well as concerns about human rights. Teachers are expected to train their students so that they have this
consciousness. Additionally, teachers must teach their students how to use technology in a safe and healthy way
while providing their students with equal opportunities to benefit from technology.

Technological Pedagogical Content Knowledge Scale

The scale developed by Schmidt et al (2009) and translated into Turkish by Oztiirk and Horzum (2011) is
a 5-point Likert scale and contains 47 items. The scale is composed of sub-factors such as Technological Knowledge,
Content Knowledge, Pedagogical Knowledge, Pedagogical Content Knowledge, Technological Content
Knowledge, Technological Pedagogical Knowledge and Technological Pedagogical Content Knowledge.
Cronbach'’s alpha internal consistency coefficients for the sub-factors of the scale were found as 0.82, 0.75, 0.84, 0.85,
0.80, 0.86 and 0.92, respectively. The Cronbach Alpha coefficient for the overall scale was found to be .96.

Technological Pedagogical Content Knowledge Scale is developed for teachers and prospective teachers
from different branches. Items of the sub-factors such as Content Knowledge, Pedagogical Content Knowledge,
Technological Content Knowledge, and Technological Pedagogical Content Knowledge are prepared for different
disciplines. Example of the items are given in Table 1.

DATA ANALYSIS

The SPSS package program was used for data analysis. Descriptive statistics were used to determine
teachers’ self-efficacy on the overall scale of educational technology standards, as well as the distribution of TPACK
and related scale sub-factor scores. Kruskal-Wallis H Test was used to determine if there is a statistically significant
difference between mathematics, physical sciences and social sciences teachers” mean scores of TPACK scale and
ETS scale and their sub factors. Additionally, correlation analysis was used to determine the correlations between
total scores received from the scales and from the scale sub-factors.

Findings

Table 2 shows the results of descriptive statistical analysis in the sub-factors of the TPACK scale for
teachers.
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Table 1. Examples of the items of the sub-scales Content Knowledge, Pedagogical Content Knowledge,
Technological Content Knowledge, and Technological Pedagogical Content Knowledge prepared for the teachers

in different branches

Name of the subscale

Example Item

Content Knowledge

| have adequate knowledge about Mathematics

| have adequate knowledge about Social Sciences

| have adequate knowledge about Science

| have adequate knowledge about Literacy.

| can think mathematical.

| can think scientific.

| can think literary.

Pedagogical Content
Knowledge

I know how to choose efficient teaching approaches to guide my students for
learning mathematics.

I know how to choose efficient teaching approaches to guide my students for
learning literacy.

I know how to choose efficient teaching approaches to guide my students for
learning science.

I know how to choose efficient teaching approaches to guide my students for
learning social sciences.

Technological Content
Knowledge

I have enough knowledge about technologies for learning mathematics

| have enough knowledge about technologies for learning literacy.

| have enough knowledge about technologies for learning science.

| have enough knowledge about technologies for learning social sciences.

Technological Pedagogical
Content Knowledge

| can teach mathematics combining related technologies and teaching
approaches.

| can teach literacy combining related technologies and teaching approaches.

| can teach science combining related technologies and teaching approaches.

| can teach social sciences combining related technologies and teaching
approaches.

Table 2. Descriptive statistical results of TPACK scale sub-dimensions

TPACK Scale subdimensions N Mean Std. Deviation
TCK 54 3.84 T7
TPK 54 3.82 1.10
TK 54 3.71 1.63
CK 54 3.72 .67
PK 54 4.41 .53
TPACK 54 3.82 1.59
Total TPACK Scale 54 3.87 .65

A close examination of the descriptive statistics makes it clear that teachers’ overall TPACK and TPACK
subdimension scores are above average. Accordingly, they have the highest scores in the sub-factor of Pedagogical

Knowledge (X=4.41).

Table 3 shows the results of the descriptive statistical analysis in the sub-factors of the educational
technology standards scale for teachers.

According to Table 3, the scores from the overall ETS scale are above average (X= 3.92), which shows that
teachers have high self-efficacy in educational technology standards. Teachers also have high self-efficacy in all
sub-factors. The sub-factors in which teachers have the highest self-efficacy are Technological Operations and
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Table 3. Descriptive statistical results of ETS scale sub-dimensions

ETS Scale subdimensions N Mean Std. Deviation
Technological concepts and operations 54 4.38 143
Plar.mlng and Designing Learning Experiences with Learning 54 413 &
Environments

Measurement and evaluation 54 4.03 73
Efficiency and occupational applications 54 3.60 .85
Social, ethical, legal and humanistic issues 54 3.59

Planning Education according to Individual Differences and Special 54 360 106
Needs

Total ETS scale 54 3.92 74

Concepts Knowledge (X= 4.38), Planning and Designing Learning Experiences with Learning Environments (X=
4.13) and Measurement and Evaluation (X=4.03).

Table 4 shows Kruskal Wallis H test results of TPACK scale and ETS scale scores and sub-dimensions.

Examination of Table 4 shows that, there is not a statistically significant difference between mathematics,
physical sciences and social sciences teachers” mean scores of TPACK scale and ETS scale and their sub factors. For
the sub-factors of ETS Scale: Technological concepts and operations (x2=0,72, p>0,05) , Planning and Designing
Learning Experiences with Learning Environments (x2=0,61, p>0,05), Measurement and evaluation (x2=0,99,
p>0,05), Efficiency and occupational applications (x2=0,11, p>0,05), Social, ethical, legal and humanistic
issues(x2=0,06, p>0,05), Planning Education according to Individual Differences and Special Needs(x2=0,17,
p>0,05), Total ETS scale (x2=0,53, p>0,05).

For the sub-factors of TPACK scale: TCK (x2=1,53, p>0,05), TPK (x2=1,01, p>0,05), TK (x2=1,12, p>0,05),
CK (x2=0,56, p>0,05), PK (x2=0,66, p>0,05), TPACK (x2=1,69, p>0,05), Total TPACK Scale (x2=1,31, p>0,05).

Table 5 shows the correlation results between teachers” TPACK and self-efficacy scores in educational
technology standards.

¢ An examination of Table 5 shows that, there are significant, but weak, positive correlations between
the sub-factor scores of Technological Operations and Concepts Knowledge and TPK, TPACK, TK and
CK (0.49<r<0.30, p<.01).

e There are moderate correlations between the sub-factor scores of Planning and Designing Learning
Experiences with Learning Environments and TPK (0.69<r<0.50, p<.01), and significant, but weak,
positive correlations between TPACK, TK and CK scores (0.49<r<0.30, p<.01). However, there are no
significant correlations between PK, PCK and TCK scores (p>.05).

e There are significant, moderate positive correlations between scores for the sub-factor of Measurement
and Evaluation and TPK and TPACK scores (0.69<r<0.50, p<.01), and significant, but weak, negative
correlations with TK, CK and PK (0.49<r<0.30, p<.01).

e There are significant moderate positively correlations between the scores for the sub-factor of
Efficiency and Occupational Applications and TPK, TPACK, TK and CK scores (0.69< r <0.50, p<.01).

e There are significant, but weak, positive correlations between scores for the sub-factor of Social, Ethical,
Legal and Humanistic Issues and TPK, TPACK, TK and CK scores (0.49< r <0.30, p<.01).

o There are significant, moderate positive correlations between scores for the sub-factor of Planning
Education according to Individual Differences and Special Needs and TPK and TPACK scores
(0.69<r<0.50, p<.01). There are significant, but weak, positive correlations between TK, CK and TPACK
scores (0.49<r<0.30, p<.01).
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Table 4. Kruskal Wallis H test results of TPACK scale and ETS scale scores and sub-dimensions
Branch of

ETS Scale sub dimensions n Meanrank df x2 p Difference
the Teacher
Math. 5 30,14
Technological concepts and operations Phys. Sci. 27,67 2 0,72 0,70 -
] 42
Soc. Sci. 25,17
Planning and Designing Learning Math. . ! 30,50
Experiences with Learning Environments Phys. Sc_" > 27,25 2 061 0.74 )
Soc. Sci. 42 25,74
Math. 7 28,57
Measurement and evaluation Phys. Sci. 5 19,63 2 099 0,61 -
Soc.Sci. 42 26,82
Math. 7 26,57
Efficiency and occupational applications Phys. Sci. 5 24,13 2 0,11 0,95 -
Soc.Sci. 42 26,72
Math. 7 26,93
Social, ethical, legal and humanistic issues Phys. Sci. 5 24,75 2 0,06 0,97 -
Soc.Sci. 42 26,60
. . Math. 7 28,50
Planning Education according to Individual . '
Differengces and Special Needgs Phys. Sci. 5 27,25 2 017 092 i
Soc. Sci. 42 26,09
Math. 7 28,14
Total ETS scale Phys. Sci. 5 30,67 2 053 077 -
Soc.Sci. 42 25,29
Math. 7 33,14
TCK Phys. Sci. 5 22,50 2 1,53 046 -

Soc. Sci. 42 26,40
Math. 7 33,00

TPK Phys. Sci. 5 26,10 2 1,01 0,60 -
Soc. Sci. 42 26,75
Math. 7 2543

TK Phys. Sci. 5 34,40 2 1,12 0,57 -
Soc. Sci. 42 27,02
Math. 7 31,00

CcK Phys. Sci. 5 25,38 2 0,56 0,75 -
Soc. Sci. 42 26,49
Math. 7 24,29

PK Phys. Sci. 5 24,30 2 0,66 0,72 -

Soc. Sci. 42 28,42
Math. 7 33,93

TPACK Phys. Sci. 5 30,40 2 169 043 -
Soc. Sci. 42 26,08
Math. 7 29,93

Total TPACK Scale Phys. Sci. 5 34,00 2 1,31 0,52 -

Soc.Sci. 42 25,85

e There are moderate positive correlations between total ETS scores and TPK, TK, CK and TPACK scores
(0.69<r<0.50, p<.01). However, there are no significant correlations between PCK and TCK scores
(p>.05).
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Table 5. Results for correlations between teachers’ TPACK and self-efficacy scores in educational technology
standards

TPACK

ETS Scale sub dimensions TPK TPACK TK CK PK PCK TCK Scale

Total

Technological conceptsand — Pearson — yo gp4n 348+ 355¢ 270 70 42 462
operations Correlation

Sig. (2-tailed) 001 020 012 011 055 232 319 000

N 54 54 54 54 54 54 54 54

Planning and Designing PArson  ggzex  4giwr  4dge 3797 263 245 033 .593%
Learning Experiences with Correlation

Learning Environments Sig. (2-tailed) 000 000 001 006 .060 .083 818 _ .000

N 54 54 54 54 54 54 54 54

Measurement and evaluation  Pearson (oo sogen 33w 3g5e 297% 197 116 .625%
Correlation

Sig. (2-tailed) 000 000 014 005 033 .166 418 000

N 54 54 54 54 54 54 54

Efficiency and occupational PArson — gngex  4gser  403%* 488 243 242 041 577
applications Correlation

Sig. (2-tailed) 000 001 003 000 082 .087 773 .00

N 54 54 54 54 54 54 54 54

Social. ethical, legal and Parson — ygsex 441 3126 462 210 265 023  .528%
humanistic issues Correlation

Sig. (2-tailed) 001 001 025 001 135 060 874 000

N 54 54 54 54 54 54 54 54

Planning Education according Pearson

*% *% * *% * *%
to Individual Differences and  Correlation 67 558 3107492 232 344 186 639

Special Needs Sig. (2-tailed) 000 000 025 000 .098 013 192  .000

N 54 54 54 54 54 54 54 54

Total ETS scale Pearson  cesw 486 579¢ 505¢ 349¢ 273 .76 661
Correlation

Sig. (2-tailed)  .000 000 000 000 .12 53 59  .000

N 54 54 54 54 54 54 54 54

CONCLUSIONS AND DISCUSSION

The results from analyzing the distribution and correlation of teachers” Technological Pedagogical Content
Knowledge (TPACK) scores and teacher self-efficacy in educational technology standards set by the International
Society for Technology in Education in 2008, are explained below.

After examining teacher scores from the overall TPACK scale and from all its sub-factors, it was found
that the scores were above average. This finding was compatible with those obtained in a previous study (Sancar
Tokmak, Yavuz Konokman, & Yanpar Yelken , 2013; Kaya et al. 2011; Giindogmus ,2013; Graham et al., 2009)
determining prospective primary school teachers’ perceptions of their technological pedagogical content
knowledge (TPACK). Accordingly, the sub-factor in which they had the highest score was the sub-factor of
pedagogical knowledge (X=4.41). Similarly, Archambault & Crippen measured the knowledge levels of 596 online
teachers within the framework of TPACK in terms of technology, pedagogy, content and a combination of all three.
They found that teachers’ levels of pedagogical knowledge, content knowledge and pedagogical content
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knowledge were higher than levels from the other components of TPACK. These finding indicate that pedagogical
knowledge is the oldest competency that a teacher should have. Within the years of the teaching profession most
of the teachers gain this competency.

The score teachers received from the overall ETS scale was above average (X= 3.92), which showed that
teachers had high levels of self-efficacy in educational technology standards. Teachers also had high self-efficacy
in all sub-factors. The sub-factors in which they had the highest self-efficacy were Technological Operations and
Concepts Knowledge (X=4.38), Planning and Designing Learning Experiences with Learning Environments
(X=4.13), and Measurement and Evaluation (X=4.03). Teachers had high levels of self-efficacy in using technology
in a technical sense and in matters of pedagogical knowledge such as preparation, application, evaluation,
supporting content learning, effective teaching strategies and performance assessment applications. The sub-factors
in which teachers felt they had the lowest efficacy - although their levels of self-efficacy were high - were Social,
Ethical, Legal and Humanistic Issues and Efficiency and Occupational Applications. Similar results were found in
a study conducted by Oziftci and Cakir (2015) in which primary school teachers that were registered in a non-
thesis master’s degree program, found that teachers had high life-long learning tendencies and high self-efficacy in
educational technology standards. Ulucan and Karabulut (2012) also analyzed prospective physical education
teachers’ self-efficacy in educational technology standards and obtained similar results. Further, these results
paralleled those obtained in Oh and French (2005) and in Song et al (2005). These results show that Technological
Operations and Concepts Knowledge, Planning and Designing Learning Experiences with Learning Environments,
Measurement and Evaluation are also the main concepts of the teaching process. For this reason most of the teachers
have highest self-efficacy in these sub-factors. But, Social, Ethical, Legal and Humanistic Issues and Efficiency and
Occupational Applications concepts are new concepts for most of the teachers.

It was found that there is not a statistically significant difference between mathematics, physical sciences
and social sciences teachers” mean scores of TPACK scale and ETS scale and their sub factors. These results are
compatible with the results of the study which examined Technopedagogical Knowledge Competencies of Teacher
Trainers (Simsek., Demir., Baggceci and Kinay, 2013). One of the reason of this result may be the distribution of the
branch of the teachers attending to the study. Most of the teachers were from the social sciences department. While,
there is not any teacher from Computer Education and Instructional Technologies branch which contains teachers
that have highest technology knowledge. Chukwuemaka ve Iscioglu (2016), investigated the TPACK levels of the
lecturers from Computer Education and Instructional Technologies Department, Elementary Education
Department, English Language Teaching Department, Educational Sciences Department (ES), Turkish Language
Teaching Department. As a result, they found that lecturers from Computer Education and Instructional
Technologies Department had the highest TPACK level. Also, all of the teachers attending to the study are working
in the central part of Ankara and working in the similar schools.

The results from the correlation analysis demonstrated that there were significant, moderate positive
correlations between teacher ETS scores and total TPACK scores. Forty-four percent of the overall TPACK score
total variance stemmed from general ETS scores. These results were compatible with those obtained by Abbit
(2011), who analyzed the correlations between Technological Pedagogical Content Knowledge (TPACK) and the
technological integration self-efficacy beliefs of pre-service teachers. In a similar way, we also found significant
positive correlations between TPACK and self-efficacy in technology integration. Sahin, Akturk and Schmidt (2009)
found significant positive correlations between prospective teacher TPACK scores and their self-efficacy in teaching
in the classroom. These findings indicate that teachers’ self-efficacy in educational technology standards have
important effects on their technological pedagogical content knowledge.

RECOMMENDATIONS

The findings obtained in this study show that teachers’ self-efficacy in educational technology standards
have substantial effects on their technological pedagogical content knowledge. Therefore, future studies in Turkey
should be extended and continued in this area so that standards are set in the field of educational technology.
Research shows that one of the reasons that pre-service teachers worry about integrating technology into teaching
is that they think technology is not adequately used in their training process. It is commonly known that individuals
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who are intentional about allocating time for technology use have positive self-confidence and self-efficacy
(Rugayah, Hashim & Wan, 2004). Education faculties should arrange their program in such a way that prospective
teachers can adapt technology into their classes, explore different technology options and understand the
importance of the TPACK concept.

REFERENCES

Abbitt, J. T. (2011). An investigation of the relationship between self-efficacy beliefs about technology integration
and technological pedagogical content knowledge (TPACK) among preservice teachers. Journal of Digital
Learning in Teacher Education, 27(4), 134-143.

Angeli, C., & Valanides, N. (2005). Preservice elementary teachers as information and communication technology
designers: An instructional systems design model based on an expanded view of pedagogical content
knowledge. Journal of Computer Assisted Learning, 21(4), 292-302.

Besoluk, $., & Horzum, M. B. (2011). Prospective teachers’ views regarding pedagogical courses, field knowledge
courses and willingness to serve as a teacher, Ankara Universitesi Egitim Bilimleri Fakiiltesi Dergisi, 44(1), 17-
49.

Bilgin, I, Tatar, E.,, & Ay, Y. (2012). Simf Ogretmeni Adaylarinin Teknolojiye Karst Tutumlariin Teknolojik
Pedagojik Alan Bilgisi (TPAB)'ne Katkisimin Incelenmesi. (Investigating the preservice primary school
teachers’ contribution of attitudes towards technology to TPACK) X. Ulusal Fen Bilimleri ve Matematik
Egitimi Kongresi Bildiriler Kitabu.

Bozkurt, A., & Cilavdaroglu, A.K. (2011). Mathematics and classroom teachers’ perceptions of technology use and
integration into their instruction. Kastamonu Egitim Dergisi, 19(3), 859-870.

Chai, C. S, Koh, J. H. L., Tsai, C. C.,, & Tan, L. L. W. (2011). Modeling primary school pre-service teachers’
technological pedagogical content knowledge (TPACK) for meaningful learning with information and
communication technology (ICT). Computers & Education, 57, 1184-1193.

Chukwuemeka, E. J., & i§gioglu, E. (2016). An Examination of Lecturers’ Technological Pedagogical Content
Knowledge Perceptions at the Faculty of Education in EMU in Cyprus. Croatian Journal of Education, 18(4),
999-1034.

Coklar, A. N. (2008). Ogretmen adaylarinin eitim teknolojisi standartlart ile ilgili 6zyeterliklerinin belirlenmesi. (Assessing
the self-efficacy of teacher candidates concerning the educational technology standards), Doktora Tezi
(Doctoral Thesis), Anadolu Universitesi, Egitim Bilimleri Enstitiisii, Eskisehir.

Fraenkel, J. R., & Wallen, N. E. (2006). How to design and evaluate research in education. New York: McGraw-Hill.

Gomleksiz, M. N., & Fidan, E. K. (2011). Self-Efficacy perception levels of prospective teachers enrolled at
pedagogical formation course toward web pedagogical content knowledge. International Periodical for the
Languages, Literature and History of Turkish, 6(4), 593-620.

Graham, C. R, Burgoyne, N., Cantrell, P., Smith, L., St. Clair, L., & Harris, R. (2009). TPACK Development in Science
Teaching: Measuring the TPACK Confidence of in-service Science Teachers, TechTrends, Special Issue on
TPACK, 53(5), 70-79.

Graham, R.C,, Borup, J., & Smith, N.B. (2011). Using TPACK as a framework to understand teacher candidates’
technology integration decision. Journal of Computer Assisted Learning, 28, 530-546.

Giindogmus, N. (2013). Ogretmen adaylarinin teknolojik pedagojik alan bilgileri ile 6§renme stratejileri arasindaki iliskinin
incelenmesi. (Analysis of relationship between technological pedagogical and content knowledge and
learning strategies of teacher candidates), Yaymlanmamis yiiksek lisans tezi (Unpublished Masters’
Thesis), Necmettin Erbakan Universitesi Egitim Bilimleri Enstittisti.

Harris, J. B., & Hofer, M. J. (2011). Technological pedagogical content knowledge (TPACK) in action: A descriptive
study of secondary teachers’ curriculum-based, technology-related instructional planning. Journal of
Research on Technology in Education, 43(3), 211-229.

ligaz, H., & Usluel, Y. (2011). Ogretim siirecinde bit entegrasyonu agisindan 6gretmen yeterlikleri ve mesleki
gelisim. (Teacher competencies according to ICT integration into the teaching processes and professional
development) Egitim Bilimleri ve Uygulama, 10(19), 87-109.

4750



EURASIA | Math Sci and Tech Ed

International Society for Technology in Education (2014). ISTE Standards Teachers. Retrieved 21.03. 2017, from
https:/ /www. iste.org/standards/standards/standards-for-teachers.

Jang, S. J., & Tsai, M. F. (2012). Exploring the TPACK of Taiwanese elementary mathematics and science teachers
with respect to use of interactive whiteboards. Computers & Education, 59, 327-338.

Karasar, N. (1999), Bilimsel Arastirma Yéntemi. (Scientific Research Methods) Nobel Yayin Dagitim.

Kaya, Z., Emre, 1., & Kaya, O.N. (2010). Sif dgretmeni adaylarmin teknolojik pedagojik alan bilgisi (TPAB)
agisindan 6z giiven seviyelerinin belirlenmesi (Investigating primary school pre-service teachers” TPACK
self confidence levels). IX. Suuf Ogretmenligi E§itimi Sempozyumu Ozet Kitapcigi, Elazig, s. 643-651.

Koc, M. (2005). Questioning technology use in educational reform: From ideological, theoretical and practical
perspectives. Malaysian Online Journal of Instructional Technology, 2(2), 72-81.

Koehler, M. (2012). TPACK explained. Retrieved on 29.03.2017 from http:/ /tpack.org

Koehler, M. (2012). Using the TPACK Image. Retrieved on 29.03.2017 from http://www.matt-
koehler.com/tpack/tpack-explained

Koehler, M. J., & Mishra, P. (2009). What is technological pedagogical content knowledge? Contemporary Issues in
Technology and Teacher Education, 9(1), 60-70.

Eunjoo, O., & French, R. “Preservice Teachers” Perceptions of an Introductory Instructional Technology Course”.
Electronic Journal for the Integration of Technology in Education, 3(1), 2005.

Oral, B. (2008). The evaluation of the student teachers” attitudes toward Internet and democracy, Computers &
Education, 50, 437-445.

Orhan, D., Kurt, A. A, Ozan, S, Vural, S. S., & Tiirkan, F. (2014). Ulusal Egitim Teknolojisi Standartlarina Genel Bir
Bakis, (A Holistic View to National Educational Technology Standards), Karaelmas Journal of Educational
Sciences, 2, 65-79.

Ogzgiftci, M., & Cakir, R. (2015). Ogretmenlerin yasam boyu 6grenme egilimleri ve egitim teknolojisi standartlart
ozyeterliklerinin incelenmesi, (Investigating teachers’ perceptions about lifelong learning and self-efficacy
beliefs about educational technology standarts), Egitim Teknolojisi Kuram ve Uygulama, 5(1), 1-19.

Oztiirk, E., & Horzum, M. B. (2011). Teknolojik pedagojik igerik bilgisi 6lgegi nin Tiirkgeye uyarlamasi. (Adaptation
of Technological Pedagogical Content Knowledge Scale to Turkish) Ahi Evran Universitesi E§itim Fakiiltesi
Dergisi, 12(3), 255-278.

Pierson, M. E. (2001) Technology integration practice as a function of pedagogical expertise. Journal of Research on
Computing in Education, 33, 413-430.

Rao, A. (2013, March, 29). What's the difference between “using technology” and “technology integration”?
Retrieved on 01.04.2017 from http://teachbytes.com/whats-the-difference-between-using-technology-
andtechnology-integration/

Rugayah, H., Hashim, H., & Wan, N. M. (2004). Attitudes toward learning about and working with computers of
students at unit. The Turkish Online Journal of Educational Technology (TOJET), 3(2). 24-35.

Sahin, I., Akturk, A., & Schmidt, D. (2009). Relationship of preservice teachers” technological pedagogical content
knowledge with their vocational self-efficacy beliefs. In C. D. Maddux (Ed.), Research Highlights in
Technology and Teacher Education, 293-301.

Sancar Tokmak, H. Yavuz Konokman, G., & Yanpar Yelken, T. (2013). An investigation of Mersin University early
childhood pre-service teachers’ self-confidence about their technological pedagogical content knowledge
(TPACK). Journal of Kirsehir Education Faculty, 14(1), 35-51.

Schmidt, D. A., Baran, E., Thompson, A. D., Mishra, P., Koehler, M. J., & Shin, T. S. (2009). Technological
pedagogical content knowledge (TPACK): The development and validation of an assessment instrument
for preservice teachers. Journal of Research on Technology in Education, 42(2), 123-149.

Seferogluy, S. S. (2009). Yeterlikler, standartlar ve bilisim teknolojilerindeki gelismeler 1s1g1nda 6gretmenlerin siirekli
mesleki egitimi. (Teachers” education in the light of technolojical developments: Standards and Efficacies).
Egitimde Yansimalar IX: Tiirkiye nin Ogretmen Yetistirme Ctkmazi Ulusal Sempozyumu, 204-217.

Simgek, O. (2016). Ogretmen Adaylarinin Teknolojik Pedagojik Alan Bilgisi Oz-Yeterliklerinin Uluslararasi Egitim
Teknolojisi Standartlari (Iste-T 2008) Baglaminda Incelenmesi, (Analyzing Technological Pedagogical Content

4751



O. Ozyalgin Oskay / Educational Technology Standards and TPACK

Knowledge Self - Efficacy of Prospective Teachers in the Context of International Education Technology
Standards (ISTE-T 2008)). Doktora Tezi (Doctoral Thesis), Dicle Universitesi, Egitim Bilimleri Enstitiisi.

Simsek, O., Demir, S., Baggeci, B, & Kinay, L. (2013). Ogretim Elemanlarmin Teknopedagojik Egitim
Yeterliliklerinin Cesitli Degiskenler Agisindan Incelenmesi, (Examining Technopedagogical Knowledge
Competencies of Teacher Trainers in Terms of Some Variables). Eqe Egitim Dergisi, 14(1), 1-23.

Song, J., Liang, G., Liu, G., & Walls, R. T. (2005). Are teachers in China ready to teach in 21st Century? Journal of
Technology and Teacher Education, 13(2), pp. 197-209.

Ulucan, H., & Karabulut, E. O. (2012). Beden egitimi 6gretmen adaylarinin egitim teknolojisi standartlari ile ilgili
ozyeterliklerinin incelenmesi.(The self-sufficiency analysis of prospective physical education teachers
with regard to the educational technology standards) Selcuk Universitesi Beden Egitimi ve Spor Bilim Dergisi,
14, 2, 243-248.

Wetzel, K., & Marshall, S. (2011). TPACK goes to sixth grade: Lessons from a middle school teacher in a high-
technology-access classroom. Journal of Digital Learning in Teacher Education, 28(2), 73-81.

http://www.ejmste.com

4752



	INTRODUCTION
	Purpose

	METHOD
	Research Model
	Sample
	Data Collection Tools
	The Scale for Determining Prospective Teachers’ Self-efficacy in Educational Technology Standards
	Technological Pedagogical Content Knowledge Scale

	DATA ANALYSIS
	Findings

	CONCLUSIONS AND DISCUSSION
	RECOMMENDATIONS
	REFERENCES

